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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 HO5VV-F according to CENELEC
HD21 (to avoid injury from touching wires).



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.

Sections Contain
general information about installation, mutual
2.t07. position of control unit and modules, electrical
connection, program card and operator display
a description of the displays appearing in the
8. to 14. )
operator display
16. o 18. an overview of inputs and outputs, fault finding

chart and dimensions

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 10 403 module and one or more

10 401 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 10 403 module as the first module to the right of
the CU 401.

» Position the 10 401 modules to the right of the |0 403 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.

10 401

10 401 10 401

(==t

ey

Control unit
(See 5.5 Wiring diagram
for system connections

|FY)
Additional equipment to
be connected
(See 5.6 Wiring diagram

Pumps 1 and 2
connected
(See 5.7 Wiring diagram

Pumps 3 and 4
connected
(See 5.7 Wiring diagram

Pumps 5 and 6
connected
(See 5.7 Wiring diagram

(CU 401)) for 10 403 connections  for two pumps via 10 401 for two pumps via IO 401 for two pumps via 10 401
(example)) module) module) module)
1to 2 pumps
1to 4 pumps
1to 6 pumps

Fig.1 Position of control unit and modules




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 D16
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.

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 HO5VV-F type.

5.4 Connection of float switches

The table refers to the digital inputs in the wiring diagrams on
pages 5 to 8.

Digital inputs
Control type
1 2 3 4 5 6
Second float switch  Third float switch ~ Fourth float switch  Fifth float switch ~ Alarm relay

Float switches Lowest float switch

from the bottom from the bottom

from the bottom

from the bottom

reset button

Analog sensor

Fault switch**

Mixer feedback***

Alarm relay
reset button

Fault switch**

Mixer feedback***

Alarm relay
reset button

. ; Dry-running Overflow

with dry-running . - L
. float switch float switch

float switch

Apalog sensor High-level Overflow

with high-level ) - e
. float switch float switch

float switch

Analog sensor

with dry-running Dry-running High-level Overflow

and high-level float switch float switch float switch*

float switches

Fault switch**

Mixer feedback***

Alarm relay
reset button

*  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.



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

5.5 Wiring diagram for system connections (CU 401)
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5.6 Wiring diagram for 10 403 connections (example)
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L061 £L.G8 EONL

5.7 Wiring diagram for two pumps via IO 401 module
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5.8 Wiring diagram for SM 111 with 10 111 module
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Pt 4 (Stator) Pt 100 windii
. Pt 2 (support) Pt 100 upper bearing

Pt 3 (Main) Pt 100 lower bearing

CU 401

Digital input
Pt 4 (Stator) Pt 1000 input
PTC input

GRUNDFOS 2\

. Supply to Sensor board
PE Pump Earth

PowerLine com. for sensor board

9}
@@ Common GND for sensors
@

WIO sensor

| - wio }* _

Supply 4-20mA sensor

Additional analog sensor

Y v
_ —_Vibration + _

Vibration sensor
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installation and operating instructions for the 10 111 and section

5.10.8 Inputs on the SM 111.



5.9 Use of inputs when connecting multiple units

Connected unit 10 403 10 401 MP 204 10 111 10 111 and SM 111
Water in oil - - Al - - x " GENIbus x 3 GENIbus
Latest current - - Al xM GENIbus - - - -
Insulation resistance - - - xM GENIbus 4) GENIbus 4) GENIbus
Temperature, Pt 1 - x" Ett:é)g(/) — - — - — -
Temperature, Pt 2 - - - 4) GENIbus x" GENIbus x" GENIbus
Pt100/

Temperature, Pt 3 - - - - - - - xM Pt1000
Temperature, Pt 4 - - - - - X" GENIbus x" GENIbus
Moisture in motor - x " DI - - X" GENIbus X"  GENIbus
Overtemp., sensor 1 - xM DI - - x" GENIbus XM GENIbus
Vibration sensor Al12 - - - - - - X" GENIbus
Depth gauge Al22) - - - - - - - -
Pressure gauge Al32) - - - - - - - -
Water on floor DI3 2 - - - - - - - -
Burglar alarm DI4 2 - - - - - - - -
Rainwater gauge DIg 2 - - - - - - - -
Resetting of motor protection DO12 - - - - - - - -
Start of drainage pump D032 - - - - - - - -

) X is the value used in the CU 401/0OD 401.

2) Example when using the 10 403.

%) value from the SM 111.

4) value available, but is only used if the value is not available from other modules.

10 403 inputs and outputs

The 10 403 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.

Analog inputs Digital inputs Relay outputs
Terminal designation Al1 Al2 Al3 Al4 DI5 DI6 DI7 DI8 DO1 DO2 DO3 DO4

Further information about the individual inputs and outputs can be
found in section 14.7.9 10 403, 1/O settings and in the installation
and operating instructions for the 10 403.



5.10 SM 111 and 10 111

The SM 111 and 10 111 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 10 111 module is mounted in the control cabinet. The DIP
switches on the |10 111 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 10 111

The power lines are used for the transfer of data between the
SM 111 and 10 111. This means that only two cables connect the
modules.

Note: For further information about the modules, see the relevant
installation and operating instructions.
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Sensor inputs
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 10 111
modules are connected to.

DIP switches used for setting of pump variant

Pump ON P
variant g E E § | Description

10

~

:

o
~N

:

© o

System with SM 111:
N PTC sensors are not
n connected to the SM 111,
but must be hardwired
2
out of the pump.

Variant B

e =e]

System with SM 111:

Nﬂ PTC sensors in the stator
2

Variant C windings are connected

to the SM 111.

-9

10

5.10.3 Setting of GENI addresses

The 10 111 communicates with control systems via a GENIbus
connection. In connection with bus communication, the 10 111 is
a slave. As a control system must be able to identify the slave
units it communicates with, the 10 111 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

ON DIP
WHHHUEEEEE| Description
123456780910
M Pump 1
345
Hﬂﬂ Pump 2
345
M Pump 3
345
M Pump 4
345
M Pump 5
345
iR Pump 6
345

Note: For setting of GENI addresses, see installation and operat-
ing instructions for the 10 111.

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 10 111.

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

Bus ON DIP o
protocol ﬂ ﬂ Q ﬂ Q U B EHE!| Description
12345678910
Grundfos standard proto-
GENIbus col for communication

between Grundfos prod-
ucts




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.

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.

If the 10 111 indicates a sensor fault or configuration fault, the SM111
sensor detection must be changed. Change DIP switch 9 on the
10 111 from OFF to ON. - k)
After approx. 5 seconds, the SM 111 will reset, and the sensor % E EN
detection is completed. Then set the DIP switch back to OFF. » ° c - T3 2
g i: g =2 335
DIP switch used for sensor detection B g 2 s I @ T = g
<8 o9z _35 § 238
Sensor ON DIP §§§E§§E$ To35 32
ioti 533283 <3 2@ s 8 8 5
detection WHEHEEHEEE]| Description e8>0, 858 38% 2 ¢z g
12345678910 g2 88 2 8 m% 35535 8 5 3 o
8888533238882 :4 3
Change DIP switch 9 on 9
the 10 111 from OFF to [1[2]3]4[5[6][7]8]9[t0[11]12]13[14] s
. ON. After approx. 5 sec- . .
Activated. T onds, the SM 111 will re- Fig. 4 SM 111 terminals
set, and the sensor
detection is completed. Terminal Description
Set back Set the DIP switch to 1 Vibration sensor
thgtD':P OFF. 2 Additional analog sensor
switch.
3 Supply for 4-20 mA sensor
5.10.7 Connection 4 Water-in-oil sensor (WIO)
The 10 111 modules are connected in parallel with a daisy chain. 5 Common GND for sensors
Note: The maximum length of the GENI cable is 1200 metres. 6 Power line communication for sensor board
7 Earth connection for pump (PE)
8 Supply for sensor board
10 403
] 9 PTC input
e X 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

EEEEED Vel
O 243
0 s
AR &8

o o1 o

EEERE] ] EEERE] ] EEERE] ]

Fig. 3 Connecting several 10 111 modules with daisy chain

TMO03 9892 4507

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.

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 10 111 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
10 111. 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 10 111 or SM 111. Changes of 10 111 and SM 111
alarm limits are to be made in the 10 111, 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 10 111 module does not detect alarms or warnings
from the additional analog input.

11



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 10. 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 1/0

| Channel 1 |

Logic [ | Invert Hold delay Output

Value  Alarm source

0 Not used

High level

Alarm level

Overflow

All pumps in alarm

Pump 2 in alarm

Pump 3 in alarm

2
3
4
5 Pump 1 in alarm
6
7
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 GEN!I 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 1/0 1

26 User-defined 1/0 2

27 User-defined 1/0 3

28 User-defined I/O 4

29 User-defined I/O 5

30 User-defined 1/0 6

31 User-defined 1/0 7

32 User-defined 1/0 8

12
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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.

S
5
N
3
3
=
=
Fig. 5 SCADA system with radio network
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
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.
i j ? ®
[ \ ’\
g <\
— ©® g
<
&
3
8
=
|—

Fig. 6 Connection of radio modem

Pos. Description

CU 401 control unit

Ethernet cable (crossed RJ45)
10 403 module

G 403 module

Serial cable RJ45 (RS-232)
Radio modem

AW |IN|~

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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6. Program card

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.

6.1 General information

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.

[ —
.'v..._‘fh Prod jg, e
e %

| 8 -2, faed
-';,:‘f"““"c @ The additional information is for instance used for the configuration of the G 401 module.
| St § 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.
Z For pump, system, level and alarm settings, see section 14. Settings.
6.2 Mounting
Insert the program card into the control unit using the slot located at the opposite
o side of the terminals but in the same side as the indicator lights. See the picture to
s the left.
I
3
@ 8
=
=

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

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.

Save options
[ Savein tool All settings, including write protected setings

’_—4| [e.9. counters, installation name, ete.).
¥ Saveta CU401 Clone settings *| il b sawed to the L 401

Connect the PC to the CU 401 via the Grundfos PC Tool.

Transfer the settings from the CU 401 to the Grundfos
PC Tool, and save the settings to the Grundfos PC Tool.

TMO04 0295 0308

Fig. 7 Save settings
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92 The configuration you are attempting to download is a version "W w0s,00"
\,_-‘/' but the CU 401 is & wersion "W ¥06,00",

Are you sure You wish to proceed?

Yes

Fig. 8 Caution message
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7. OD 401 operator display

7.1 Buttons and indicator lights

OD 401

—38
e
—10
Gnunnl:os"x & e ?\\11
| |
13 12

Fig. 9 OD 401 operator display

Button/ L
Pos. indicator light Description
1 LCD display
Changes to next column in menu
2 @ structure
3 @ Changes to help text
4 @ Goes up in lists
5 @ Goes down in lists
Increases the value of a selected
6 @ parameter
Reduces the value of a selected
7 @ 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)

Changes the contrast of the display

13 QP

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

4— Menu line

—

Upper status line

800 o

b 36t cm
100 cm } ¢

Graphical illustration

i

alas

Thverflon status i List
°°""°”e'%/§w/ Scroll bar
G5M 1 6F eiatng

Status of 19403 inputs ‘/

Level %4 em
Spec. energy 07 Kbl

Lower status line

./

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

Display_2

Menu line
The display has four main menus:

Status: Indication of system status

Operation: Daily changes of ‘operatlng parameters
(access code option)

Alarm: Alarm log for fault finding purposes

Settings: Change of system configuration

(access code option)

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.
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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.

Status

R
wox o oa
)
R

Use the buttonz ilustrated
to the right. @

To zave the entry, zelect the g
ok icon and prezs the ok button, 3
v\
>
©
S
@
[a]
lze the buttons illustrated
to the right.
To zave the entry, select the g@ S
ok icon and press the ok button. 83
vl
>
©
To ahart, press esc =
)
Station 1 a
[ ]
nh c d e f g h i j
k'l mn o p g 1 3 t
[ A -
o1 2 % 4 5 6 7 &9
[ T S VI Y
L, - s+ == 0k
Use the buttons ilustrated
to the right.
To save the entry, select the g S
ok ican and press the ok button. 83
vl
>
©
To abort, press esc. oy
)
Station 1 a

Fig. 13 Alphanumeric keypad with units
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7.2 Functions

7.2.1 Change of values

LA 7]
Select function
level ]
sxtem ref a
Select tyns
0-20 d, o
4-20 =}
010 o
=0y o
Select unit
m o
em =}
it o
n o &
Max, value 1000 em ®
Min. value Oem ;.
Zero-point offzet 100 cm E‘
Station 1 a

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 [V], 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 1V

Level setting 2

Level setting 3.

7.3 Indications

7.3.1 Pop-up displays

There are four possible pop-up displays:
Help

Pump 1

Pump mods ’? I

This display i used to control each individual
pump. Possible settings: automatic (the pump
is cantralled by the U 401), off {pump stopped)
or on (pump started). Select the desied function
with the armow buttons.

Aictivate the new function by presssing ok

# check mark indicates the function

Abort the display by pressing e3¢

Display_10102

Fig. 15 Example of the help pop-up display

Press the help button to see explanation.

Access code

Alarms

The possibiity of changing settings is
protected by an access code. Enter the
acoess eode.

If you press ese, you uill get read-anly aceess,

e
Time, dats and year
Language

Station 1

Display_30301

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

Alarms

\Warning! :.:

Do you want to change the
energy consumption valus?
If yes, press ok I no, prass ssc

ST
Tirme, date and year
Languags

Station 1

Display_20301

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

1.1 mih

Communication fault @

This unit is not able to communicate with
the ret of the system. Check the cable
and restart the system

MPurp 1 stopped M5 h
Funp?  running 1098 h
Float switches

Display_40801

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.

Status

800 e

100 cm mmwi

[ Fam it

A System  pumping TEh
Cveniew, al pumps

APump 1 stopped 05 h
Pump?  running 1088 b
Flost switehes

1

Displa:

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.

and stop level
ONIOFFIAUTO
Reset alam indicators
Interlock commands

Display_101

Fig. 20 Example of the operation menu
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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.

E OniOffiAuta su Pump2 19012015 162

AMotor prot, tripped  Pump 2 19.012004 16:20

BModem com System 10012004 1619
# Overvoltage Pump? 10012004 1618
# Undervoltage Pumpd4 10012004 1617
A Overvoltage Pump? 100120 1508

A Undervoltage

Pump 4 19012015 1607

Display_201

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.

Levels

Pit

Owerflow

Maintenance

Pump out of operation
System

Factory setting

Units

Access codes

G3M modern configuration
GPRS confiquration

Radio modzrn configuration
Telephone book

Tirne, date: and year
Language

Display_301

Station 1

Fig. 22 Example of the settings menu



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 10 403 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

I 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 1/0O settings

14.7.3 General settings

14.7.4 CU 401, All analog input

14.7.5 CU 401, Al2 analog input

14.7.6 CU 401, CNT counter input

14.7.7 CU 401, DO7 relay output

14.7.8 CU 401, DOS8 relay output

14.7.9 10 403, 1/O settings

14.7.14 10 401, Al 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
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9. Factory settings

9.1 System

Description

Factory setting

Own settings

10 401 modules

One module installed (two pumps)

10 403, Al1 analog input

Not activated

Name: |0 403, Al1
Name: |0 403, Al1 max.
Name: 10 403, Al1 min.
Signal type: 4-20 mA
Max. value: 100

Min. value: 0

Unit: m

10 403, Al2 analog input

Not activated

Name: 10 403, Al2
Name: 10 403, Al2 max.
Name: 10 403, AI2 min.
Signal type: 4-20 mA
Max. value: 100

Min. value: 0

Unit: m

10 403, Al3 analog input

Not activated

Name: 10 403, AI3
Name: 10 403, AI3 max.
Name: 10 403, AI3 min.
Signal type: 4-20 mA
Max. value: 100

Min. value: 0

Unit: m

10 403, Al4 analog input

Not activated

Name: 10 403, Al4
Name: 10 403, Al4 max.
Name: 10 403, Al4 min.
Signal type: 4-20 mA
Max. value: 100

Min. value: 0

Unit: m

10 403, DI5 digital input

Name: 10 403, DI5

Name: 10 403, DI5 alarm
Function: NO (normally open)
Delay: 0 sec.

10 403, DI6 digital input

Name: |0 403, DI6

Name: 10 403, DI6 alarm
Function: NO (normally open)
Delay: O sec.

10 403, DI7 digital input

Name: 10 403, DI7

Name: 10 403, DI7 alarm
Function: NO (normally open)
Delay: 0 sec.

10 403, DI8 digital input

Name: |0 403, DI8

Name: |0 403, DI8 alarm
Function: NO (normally open)
Delay: 0 sec.

Counter function selected
Units per pulse selected
Value: 10

Unit: m

10 403, DO1 relay output

Name: 10 403, DO1

Function: NO (normally open)

Hold time: 0 sec.

Controlled by DI5 not selected
Controlled by SCADA selected

10 403, DO2 relay output

Name: |10 403, DO2

Function: NO (normally open)

Hold time: O sec.

Controlled by DI6 not selected
Controlled by SCADA selected

10 403, DO3 relay output

Name: 10 403, DO3

Function: NO (normally open)

Hold time: O sec.

Controlled by DI7 not selected
Controlled by SCADA selected
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10 403, DO4 relay output

Name: |10 403, 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
Al1 analog input

Level, 4-20 mA, 0-500 cm

Analog sensor connected to Al2 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

CU 401, DI5 digital input

NO (normally open

CU 401, DI6 digital input

)
)
)
NO (normally open)
)
)

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
All alarms;

CU 401, DO7 relay output

manual resetting: Yes

CU 401, DOS8 relay output

High level;
manual resetting: Yes

10 401, Al1 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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Overflow

Overflow system: 1;

Fault switch: Not installed;
Channel form: Rectangular;
Diameter/width (b): 50 cm;

Wall angle (a): 90;

Manning's coefficient: Code 0.001;
Channel slope (S): 100 %

9.2 Mixer

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

9.3 Pump

Description

Factory setting

Own settings

Pump 1

Installed;

out of operation;

without contactor feedback;
MP 204: Not installed;

10 111: Not installed

Pump 2

Installed;

out of operation;

without contactor feedback;
MP 204: Not installed;

10 111: Not installed

Pump 3

Installed;

out of operation;

without contactor feedback;
MP 204: Not installed;

10 111: Not installed

Pump 4

Installed;

out of operation;

without contactor feedback;
MP 204: Not installed;

10 111: Not installed

Pump 5

Installed;

out of operation;

without contactor feedback;
MP 204: Not installed;

10 111: Not installed

Pump 6

Installed;

out of operation;

without contactor feedback;
MP 204: Not installed;

10 111: Not installed
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9.4 Frequency converter

Own settings

Description Factory setting
3 4

VFD type CUE

Min. frequency 30 Hz

Max. frequency 50 Hz

Economy frequency 30 Hz

Economy level, setpoint 1.75m

Economy level, max. 2.00m

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

10 403
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

10 403
Analog inputs

Al1
— Name

— Measuring unit
— max. range

— min. range

— input signal type
— Log interval

Al2
— Name

— Measuring unit
— max. range

— min. range

— input signal type
— Log interval

Al3
— Name

— Measuring unit
— max. range

— min. range

— input signal type
— Log interval

Al4
— Name

— Measuring unit
— max. range

— min. range

— input signal type
— Log interval
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DO1

— Name
— Selection
— Hold time
— Controlled by
DO2
— Name
— Selection
— Hold time
10 403 — Controlled by
Relay outputs DO3
— Name
— Selection
— Hold time
— Controlled by
DO4
— Name
— Selection
— Hold time
— Controlled by
Input 1
- type
— 10 source
— Input
— Trigger level
— Invert
— Trigger delay
Input 2
— type
User 10 1 — 10 source
— Input
— Trigger level
— Invert
— Trigger delay
Output
— Logic
— Invert
— Hold delay
— Output
Input 1
— type
— 10 source
— Input
— Trigger level
— Invert
— Trigger delay
Input 2
—type
User 10 2 — 10 source
— Input
— Trigger level
— Invert
— Trigger delay
OQutput
— Logic
— Invert
— Hold delay
— Output
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User IO 3

Input 1

— type

— 10 source

— Input

— Trigger level

— Invert

— Trigger delay
Input 2

- type

— 10 source

— Input

— Trigger level

— Invert

— Trigger delay
Output

— Logic

— Invert

— Hold delay
Output

User O 5

Input 1

— type

— 10 source

— Input

— Trigger level

— Invert

— Trigger delay
Input 2

— type

— 10 source

— Input

— Trigger level

— Invert

— Trigger delay
Output

— Logic

— Invert

— Hold delay

— Output

User IO 6

Input 1

— type

— 10 source

— Input

— Trigger level

— Invert

— Trigger delay
Input 2

- type

— 10 source

— Input

— Trigger level

— Invert

— Trigger delay
Output

— Logic

— Invert

— Hold delay

— Output
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9.6 Userlog

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 ¢ Active
Level 30 seconds

Average flow

3600 seconds (cannot be changed)

Temperature 120 seconds
Current 30 seconds
Voltage 30 seconds
Power 30 seconds
cos ¢ 30 seconds

Specific energy

3600 seconds (cannot be changed)

Water in oil 3600 seconds (cannot be changed)

9.7 Pit

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

Max. measuring time

3600 seconds

9.8 Level
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 25cm
Foam drain level 10 cm
Variation of start level Active
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9.9 OD 401 configuration

Description Factory setting Own settings
Units Si

Access code, operation Not active

Access code, settings Not active

Language Local language

9.10 SCADA

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

Description Factory setting Own settings
Interlock Not active
Variation of start level Not active

9.12 Advanced SMS

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 | am alive

Protection

Protection, both

Password

9.13 Simple SMS

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

9.14 System alarms

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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Description

Factory setting

Own settings

Mains voltage

Active;

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

second;

Modem

Active;

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

second;

Modem communication

Active;

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

second;

Float switch

Active;

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

second;

Flowmeter

Active;

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

second;

Power meter

Active;

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

second;

Level sensor

Active;

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

second;

High level

Not active;

limit: 475 cm;

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

second;

Level

Not active;

limit: 300 cm;

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

second;

Dry-running level

Not active;

limit: 25 cm;

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

second;

Conflicting levels

Active;

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

second;

Forced relay output

Active;

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

second;

Overflow

Not active;

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

second;

Level sensor, overflow

Not active;

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

second;
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Description

Factory setting

Own settings

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

9.15 Mixer alarms

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

9.16 Pump alarms

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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Description

Factory setting

Own settings

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
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Description

Factory setting

Own settings

Insulation resistance, low

Not active;

alarm limit: 20 kQ;

warning limit: 50 kQ;

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 @ min.

Not active;

alarm limit: 70;

warning limit: 75;

autom. resetting time: 1 second;
manual resetting: No;

SCADA message: No;

SMS message: No

COS @ 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 10 111 only);

warning limit: 130 degrees
(applies to 10 111 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
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Description

Factory setting

Own settings

Temperature sensor, Pt 3 (main bearing)

Not active;

autom. resetting time: 1
manual resetting: No;
SCADA message: No;
SMS message: No;
warning limit: 135 °C;
alarm limit: 145 °C

second;

Temperature sensor, Pt 4 (stator winding)

Not active;

autom. resetting time: 1
manual resetting: No;
SCADA message: No;
SMS message: No;
warning limit: 135 °C;
alarm limit: 145 °C

second;

Power line communication

Not active;

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

second;

Vibration sensor

Not active;

autom. resetting time: 1
manual resetting: No;
SCADA message: No;
SMS message: No;
warning limit: --- mm/s;
alarm limit: --- mm/s

second;

Temperature sensor fault, Pt 3

Not active;

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

second;

Config. conflict, fault

Not active;

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

second;

Temperature sensor fault, Pt 4

Not active;

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

second;

Vibration sensor fault

Not active;

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

second;

SM 111, analog sensor, fault

Not active;

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

second;

VFD alarm

Not active;

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

second;

See also section 14.8 Factory settings.
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10. Quick start

When the system is started up for the first time, the pumps are set

to
all

be out of operation. This prevents the pumps from starting until
settings have been made.

Proceed as follows:

1.

o N o

Insert the button cell battery into the CU 401 and make sure
that the PU 102 is disconnected.

Switch on the CU 401.

Set the CU 401 clock. See section 14.11 Time and date set-
tings.

Change the userlog intervals, if required. See section
14.7.27 Userlog intervals.

Switch off the CU 401 and connect the PU 102.

Switch on the CU 401.

Check that the clock is correct after start-up.

Set the system frequency (if other than 50 Hz). See section
14.7.3 General settings.

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

1.

12.

13.

14,

level sensor.

Set pit parameters. See section 14.3.10 Pit configuration and
flow calculations.

Select and set the desired alarms. See section 14.2.1 System
alarms and warnings - enable/disable.

Select and set the start and stop levels, etc. See section
12.1.1 Operation - start and stop levels.

Start the pumps in accordance with section 14.6 Pump out of
operation.

Two pumps

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

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.

.

.

.

.

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

TMO02 8305 1704
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11. Status

The status display is the main opening display of the Grundfos When the system registers an alarm, the following will take place:
Modular Controls system. « A bellis shown in the right side of the upper status line.

Note: If the buttons have not been activated for a couple of min- « The red indicator light on the operator display is on.

utes, the operator display automatically reverts to the status dis-

» 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).

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.

* 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.

Path: Status>

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:
e Alarm list
- See actual alarms for system or pumps.
* System
- See operating parameters for the system and move to trend curves.
* Overview, all pumps

e Pump1l
- See operating parameters for pump 1.
e Pump 2
[ Alarm lizt |& e Pump 3
& Syztem  pumping 7251h « Pump 4
Owyeryiew, all purmps .
MPump 1 stopped 1025 h Pump 5
Purnp 2 running 1093 b * Pump 6
Float zwitches « Float switches

- See actual location and status of float switches.
* Mixer
- See the actual status of the mixer.

14.11.200:

Display_1

Note: Float switches and mixer are displayed only if incorporated in the system.

Key to display

Pos. Description

Lowest stop level: If the water level falls below this level, the pumps will stop.

Highest start level: If the water level rises above this level, the pumps will start.

This value and the wave line indicate the actual water level in the pit.

Displays pump 1 in stopped state. The bottom is a thick, unbroken line.

Displays pump 2 running. The broken bottom line is moving rightward.

Pressure sensor symbol. Symbolising an ordinary pressure sensor, the sensor displayed is located at the bottom of the pit.

N[Ol WOWIN|=

The broken line is moving upwards, symbolising a flow. The line is displayed when one or more pumps are running.

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.

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>

status

Operating minutes!yestenday
fid it

Operating hours

025 12

Murnber of ztarts

waar o Tras

urmber of startahour

4 b

Ayerage current [A]

Ba 8o

Ayerage flow [mdh]

fd8 612

Total power consurnption [kivh]
275 12453

Display_20

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.

Symbol Description
A Alarm
A Warning

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

Path: Status>Alarm status>

Status Description

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

e - systen
Purnp 2 - Select the desired alarm list line.

e Pumpl
- Select the desired alarm list line.

e Pump 2

e Pump 3

e Pump 4

e Pump5

e Pump 6.

Display_600
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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.

Symbol

A
A

Note: The display shown below should be considered as an

example.

Path: Status>Alarm status>System>

Status

WUPs

M Level sensor
B Overflow

Display_601

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.

Symbol Description
A Alarm
A Warning

Note: The display shown below should be considered as an

example.

Path: Status>A

larm status>Pump 1>

Purmp 1, als

ation Alarm =ettings

d warnings

I OnfOFAuto switch

& Wlotor protection,
M Overvaltage

M Undervoltage

M Mainz supply, off
& Overload

& Inderload

M Miszing phasze

Moz @ min.
M oz max,

Station 1

& Inzulation resiztance, low

& Current unbalance
& Wrong phaze sequence

& Ouertemp,, sensor 1
M Owertemp,, zensor 2
M Owerternp, MP 204

tripped

O0O0O0O00O0O00O000000O|E

Display_602_1

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.

Symbol Description
A Alarm
A Warning

Path: Status>System>

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

[ Owerflow status

* Volume

|A
Controller operating * Overflow volume
Giahd | GPRE operating «  Qverflow time
Status of 100 403 inputs * Parallel-operation time
Level %54 cm “op }
Spec. energy 0171 khi® + Status of 10 403 inputs.
I o Note: Selecting "Controller" displays the modules installed with indication as to whether
Station 1 14112008 & they function correctly.
g: Note: If Variation of start level is active, start level 1 (here 800 cm) will change after each
2 pump start.
Function of operating parameters
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/m?.

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.
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Operating parameter

Function

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

Power 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.
Displays the accumulated energy measured in kWh. The figure is updated once a second.
Energy 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 10 403 inputs

Displays the actual input values.
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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>

Status

Current overflow

Latest overflow
Oyerflow started
Cwyerflow stopped
Oyerflow time
Owerflow volume

Current month
Murnber of overflaws
Oyerflaw time
Overflaw volurne

[ Levelin channel T34 o
Flow in channel 08 m*h
Owerflow started 19.01.2006 16:21
Owerflow time Oh
Owerflow volume 23m¥

20012007 1622
23012008 0124
Th

24 m?

Display_40

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 m® 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 m? 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.

Path: Status>System>Controller>

Status Description
Controller Network:
| NetW;fk s | « Network number (CU 401)
R « IP number (CU 401).
Note: The network and IP numbers are automatically allocated to the CU 401.
Position  Module Installed Status Modules installed in the system and status of each module:
1 CUd4ol  CUdn Ok . CU 401
2 D403 10403 09
3 o401 104 [8]9 + 10403
« 10 401.
Status:
« OK
* Fault.
[s2]
g
e
8|
7
Station 1 o
3

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

Status
Purnp 1

Operation Alarm
Water in oil

Insulation resistance
Start level

Stap level

Contralled by system
Latest flaw

Latest runtime:

Murnber of startsihour

Mo, of flow meazurements
Time since service
Vibration

Shd 111, analog input

WFD outpat

WFD economy freq.

YFD economy level

YFD economy level, mas.

) (A Cper ation Alarm
F'urup 1 i
[ Type With 10 111 | =
Status Tunning
Ciperating hours 1025 h
Numnber of ztarts fih
Terperature, Pt 1 340
Temperature, Pt 2 B
Termperature, Pt 3 466 i
Temperature, Pt d BEY "
Awerage Tlom 6d.8 m#h
Ayerage current B8 A
Latest current 134
Ayerane mains voltage LIRY
o0s g 0.85
Power Tkl
Total energy consurmption TI275 Kl
Water in ol J60.0 %
Insulation resiztance 100 k5
Station 1 912008 035

[ WFD state Morrnal

Display_3

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 10 401. Requires a Pt sensor in the sta-
tor housing).

Temperature, Pt 2 (requires an MP 204 or 10 111 and a Pt sensor for measurement).

Temperature, Pt 3 (requires an 10 111 or an SM 111 with 10 111 communication mod-
ule and a Pt sensor for measurement).

Temperature, Pt 4 (requires an 10 111 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 10 401 with current sensor).

Latest current (the current value at the time when the pump stopped last time.
Requires an MP 204 or 10 401 with current sensor).

Actual mains voltage (average mains voltage of three phases).

cos ¢ (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):

— 10 401 and an analog water-in-oil sensor.

— 10 111 and an analog water-in-oil sensor.

— SM 111 with 10 111 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 10 111).

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 10 111).

Vibration sensor (requires an SM 111, an 10 111 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>

GEM

[ Callin
Signal =trength quod
Actual G3M status dizzonnecting
Clperator TOZ hobil
SIS counter 1
GPRS network
P TPEA612

Startion 1 14.11.200

Display_9

Description

Display example:
GSM status:
- Not active
- Call out
- Callin.
» 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 10 403 inputs

This display shows the status of the 10 403 inputs.
Note: The display shown below should be considered as an

example.

Path: Status>Status of 10 403 inputs>

Status SR ] settings

Statuz of 10403 inputs 4
[ 10403, DA Activated|
i 403, DG Mot activated
0 408, DI7 Activated
0 403, DIS 26 mm
I 403, AN -—-m
0 403, Al2 34hm
0 403, Al3 057 m
0 403, Ald 4hm

Display_577

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 Al1, Al2, Al3 and Al4 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>

T Onoration Aarm | Settinas | Description
See the actual position and location of the float switches.
3 Display example:
> * Float switch 5: High level.
o 4 * Float switch 4: Pump 2 starts.
w3 * Float switch 3: Pump 1 starts.
o2 * Float switch 2: The system stops.
ol * Float switch 1: Dry running.
[ Float switch & High level  off]
Float zwitch 4 Start2  on
Float switch 3 Start1  on
Float zwitch 2 Stop on
Float zwitch 1 Dry running — on
3
>!
&
o
k]
=)
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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>

Statian 1

Display_30

Description

See the actual number of operating hours and number of starts.

[ Operating hours 4h | Display example:
Murnber of starts 4567 .
Murnber of startshour 3 * Operating hours
Time since semvice 67 h * 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 @

» specific energy

* temperature

+ waterin 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 (10 401)

» temperature, Pt 2 (from MP 204 or |10 111. If both units are
connected, only IO 111 data will be logged.)

« water in oil

« average flow

* average mains voltage

* average current

* power

* COS ¢.

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.

Path: Status>System>Power>30 days>

Status ion Alarm Settings Description
Temperature, Pt 1 sensor, pump 2 To see trend curves, select "System" in the "Alarm status" display and press ok. The sub-
a0 EIIJA i 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.
B0 Select the desired value and press ok.
................................. Possible settings:
4600 » Latest 24 hours
O] o - + Latest 7 days
. . Latest 30 days.
L1
3 6 9 12 %6 ® 2 0
00:04 03.01 - 00:04 04.01 Time
[ Past 2 hours |
Past 7 days o
Past 30 day= N
Station 1 74,1200 a
2

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.

52

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.



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>

Operation

t from list

Alarm

settings

[ Start and stop levelz

ONIOFFIAUTO
Reszet alarm indicators
Interlock commands

Display_101

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.
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12.1.1 Operation - start and stop levels Note: This is only possible if an analog sensor is fitted in

This display can be used to control or change the values for level the system. See validation rules concerning float switches, sec-
control. tion 14.3.8 Level sensor.

Note: If variation of start level has been activated, the display will Note: The display shown below should be considered as an
show start level 1 (here 800 cm) and the set maximum variation example.

(here 140 cm) as dotted lines.

Path: Operation>Start and stop levels>

Operation Bl

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:

354

* Overflow level

* High level

* Alarm level (enables interlock)
« Start level 1

« Start level 2

« Start level 3

« Start level 4

« Start level 5

[ High level 950 cr| + Startlevel 6
Alarm level 940 ¢m « Stop level 1
Start level 1 800 e . Stop | |2
Stop level 1 100 ¢ op leve
Start level 2 400 cm + Stop level 3
Stop level 2 100 cm + Stop level 4
T4.1.200 * Stoplevel 5
8 « Stop level 6.
5' Note: At the highest stop level, interlock is disabled. See also section 14.9.3 Interlock.
Q.
& + Dry-running level.
Description of display texts
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.

This is the highest alarm level, indicating high water level. When this level is reached, the system will at-

High level 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).
The alarm level triggers an alarm, if desired. See section 14.2 Alarms and warnings.
Alarm level 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.
This is the lowest start level. At start level 1, the first pump starts (not necessarily pump 1. See section
Start level 1 )
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.
This is the lowest stop level. At stop level 1, the last pump stops. Stop level 1 can be set between the dry-
Stop level 1 .
running level and start level 1.
This is the second stop level from the bottom. At stop level 2, the second-last pump stops. It is recom-
Stop level 2 .
mended to set stop level 2 higher than or equal to stop level 1.
This is the third stop level from the bottom. At stop level 3, the third-last pump stops. It is recommended to
Stop level 3 :
set stop level 3 higher than or equal to stop level 2.
This is the fourth stop level from the bottom. At stop level 4, the fourth-last pump stops. It is recommended
Stop level 4 .
to set stop level 4 higher than or equal to stop level 3.
This is the fifth stop level from the bottom. At stop level 5, the fifth-last pump stops. It is recommended to
Stop level 5 .
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 10 401 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>

Operation FE s 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).

Purnp 2
I.:-IAUTO - *  OFF (the pump has stopped).
N O Pump 2
OFF O

* AUTO (the pump is controlled automatically by the controller).
* ON (the pump is running).
» OFF (the pump has stopped).

Station 1

Display_102

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.



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.

Symbol Description
A& Alarm
A Warning

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

Path: Operation>Reset alarm indicators>

Description

larm indicatars ] "Reset alarm indicators" is marked with a focus frame.
[ Reset alaim indicators

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.

1411200

Display_106
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12.1.4 Interlock commands

Operation Bl

comm=Ands
Interlock
[ Mot active 5]
Active u]
Dizabled 5]

14112001

Display_101

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.

Symbol Description
A Alarm
A Warning
}:{ Non-active alarm
X Non-active warning

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

Path: Alarm>Alarm log>

Description

To show a SnapShot of an alarm, select the desired alarm and press ok.

ﬁﬁ;iﬁf;':'::tir;ﬁed Emsg 115511'22535 115220“ An AlarmSnapShot of the desired alarm is displayed.
B Madern com, Systern 19012004 16:19 Note: The alarm log can contain up to 112 items. When the alarm log is full, the last item
4 Overvoltage Purnp 3 19012004 1613 will be removed from the log if there is a new alarm.
i Undervoltage Purnp 4 19012004 1617
M Overvoltage Purnp 3 19012015 16:08
M Undervaltage Purnp ¢ 19012018 16:07
S
7
Station 1 %
o
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Possible fault indications

System Pumps

Program card Power meter

uUPS High level

Module Level

Mains Dry running

Modem Conflicting levels

Modem com. Forc. rel.output act. (forced relay output enabled)
Float switch Mixer contactor

Level sensor

Time f. service, mix.

Flowmeter

Max. starts/h, mixer

Overflow

On/Off/Auto sw.

Level sens., overflow

Motor protect., tripped

Flowmeter, overflow

Mains supply, off

Fault switch, overflow

Overload

Power meter

Underload

High level Overtemp., sensor 1
Level Overtemp., sensor 2
Dry running Overtemp., Pt 1
Conflicting levels Pt 1 sensor

Forc. rel.output act. (forced relay output enabled) Water in oil

Mixer contactor

Water-in-oil sensor

Time f. service, mix.

Max. starts/hour

Max. starts/h, mixer

Moisture in motor

Low flow
10 403 Time for service
10 403, Al1 max. Latest runtime
10 403, Al1 min. Contactor
10 403, Al2 max.
10 403, Al2 min. System with FB 101
10 403, Al3 max. Missing phase
10 403, Al3 min. Wrong phase seq.
10 403, Al4 max.
10 403, Al4 min. System with CUE or frequency converter
10 403, DI5 VFD alarm
10 403, DI6
10 403, DI7 System with MP 204
10 403, DI8

10 403, Al 1 sensor fault

Overvoltage

10 403, Al 2 sensor fault

Undervoltage

10 403, Al 3 sensor fault

Overload

10 403, Al 4 sensor fault

Underload

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 10 403,
I/O settings.

Low insul. resist.

Current unbalance

COSs @ min.

COS @ 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 10 111

Low insul. resist.

Overtemp., Pt 2

Pt 2 sensor

Water in oil

Moisture in motor

GENIbus

10 111, alarm

10 111, 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

10 111, alarm

10 111, 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.

Symbol Description
A Alarm
A Warning
Note: The display shown below should be considered as an
example.
Path: Alarm>

F ]

[ Cwerload Purnp 1

032001 1621

System
Level 35 o
Average flow 191 mFh
Rurning pumps 12
Pumnp
Average mainz woltage 400 4
Temperature, Pt 1 BEd T
Temperature, Pt 2 RaY T
Average current w08
Average flow 191 m3h
COS ¢ n.ao
Power 12 ki

Display_202

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 (10 401)

- Temperature, Pt 2 (from MP 204 or IO 111. If both units are connected, the 10 111 will
be used)

- Average current consumption
- Average flow

- COSs @

- 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.
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14. Settings 1. Pump(s),
path: Settings>System>Number of pumps>
14.1 System overview 2. System,

The following minimum settings must be made in the order shown path: Settings>System>

below. 3. Levels (float switch or analog sensors),
Note: Setting of alarms is especially important when using an path: Settings>Levels>
analog sensor due to the fact that for example the levels of alter- 4.

nating pump operation vary with the system.

Alarms,
path: Settings>Alarms>

Path: Settings>

Description

* Maintenance

| f;ig?: | - Adjustment of counters, see section 14.5.1 Adjustment of counters.
Fit - Calibration of sensors, see section 14.5.2 Calibration.
Owerflow - Alarm log, see section 14.5.3 Alarm log.
Maintenance - SMS counters, see section 14.5.4 SMS counters.
Pumnp out of operation .
Systemn *  Pump out of operation
Factory setting - To enable/disable pumps, see section 14.6 Pump out of operation.
Uitz - The individual pumps can be taken out of operation in connection with service, etc.
Access codes . Svstem
G3M rmodenn configuration y
GPRS configuration - Number of pumps
Radio modem configuration - 1/0 settings

Telephone book
Time, date and year
Language

- PU 102 installed

- Pump, time settings

- Pump groups

-Pump 1, 2, 3,4, 5,6 (MP 204, FB 101, |10 111, CUE, contactor feedback, VFD)
- Mixer settings

Display_301

14112008 0837

Station 1

Description .
Possible settings: - Userlog §elect|on of data
* Alarms - Userlog intervals

- 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.

- 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 1/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).




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.

Symbol Description
A Alarm
A Warning

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.

Path: Settings>Alarms>

Description

* Enable/disable

[ Enabletdisable |

* Alarm handling

Station 1 4112008 0851

Display_302

System alams - 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

Lirnit= . . . Wi " g
Alarm handing .WI.|| be displayed in the "Limits" and "Alarm handling" displays.

Purnp 1 * Limits
Enable!dizable - Select "Limits" to set actual alarm and warning limits for enabled alarms/warnings.
Limits - It is possible to get an indication, if a value falls below or exceeds the alarm/warning
Alarm handling limits set

Pump 2 :
Enable/dizable - No changes will take place in the operation of the pumping station if a warning limit is
Limitz exceeded. However, exceeding an alarm limit will result in a change in the operation
Alarm handling of the pumping station, typically a pump stoppage or pump start.

- 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.
Symbol Description
A& Alarm
A Warning

Note: The display shown below should be considered as an

example.

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

De

Description

Setting of system alarms and system warnings. Select the alarms and warnings to be

[ Float switch

monitored by the system. Alarms or warning limits are displayed in the alarm list and the

& Level sensor
BhFlowmeter

fPower meter

& High level

& Level

& Diry running

& Conflicting levels
dInterlock disabled

&0 403, A2 senzor fault

alarm log. The 10 403 alarm texts are displayed as the user defined them during the con-
figuration. See section 14.7.9 10 403, 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 10 111),
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.

BORDGEEE R

Display_303

Description of system alarms and system warnings

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 can be set to activate the DO8 relay output. When the high level is reached, the system

High level 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.
The dry-running level can be set at random as the lowest level in the system. All pumps are stopped,
Dry running 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.
The alarm is displayed if the current measurements of Al1 to Al4 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

10 403 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 10 403, 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).

Symbol Description
A Alarm
A Warning

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

Path: Settings>Alarms>System alarms - Limits>

—Set‘[ings Description
Alarm limnit: 1

4 High level Elem |

Setting of system alarms and warnings.

g —— B0 o 1. Select alarm and warning limits for the level functions.
M Diry-running level 50 em 2. Select the value to be changed and press ok.
¥ q
& Low flow 5826.2 méth 3. Then use the plus and minus buttons to change the value.
M e, startsthour, mixer T .
& Time for senvice, mixer 1000k 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

* 10 403 warning and alarm limits.

Display_304
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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.

Symbol Description
A Alarm
A Warning

Note: The display shown below should be considered as an

example.

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

15 Operation

Alarrn handlin

Alarm

Settings

Alarrn handling, =

1411200

[ Program card | &
Automatic 1= I
hlanual u]
3CADA message O
SMS mezsage 5

A Ps
Automatic -5
Manual u]
SCADA message O
M3 meszsage 1

M hiodule
Automatic -3
hanual O
SCADS message m]
SMS rezsage ?

& Senzor
Automatic 1=

[ Program card

Autornatic

Manual

SCADA mezzage

Enable SM3, work

Enable SMS, off

Enable SM3, zleep
AP

Butomatic

Manual

SCADA message

Enable 53, work

Enablze SM3, off

Enable 53, sleep
& Module

Automatic

Manual

Station 1

1411200

Display_305

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.

67



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,
10 111, 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.

Symbol Description
A& Alarm
A Warning

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.

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

Description

[ On/OFfButo switch

5]
M Motar protection, tripped %)
M Mainz supply, off & alarm log.
i Mizsing phase 5]
M Wiong phase sequence 5]
M Cverternp, zensor 1 5]
M Overtemp, senzor 2 &
B Overtemperature, Pt 1 5|
B \later in oil w
HuMax. startalhour #
M Moizture in mater &
Loy flow )
B Time for zemvice w
il atest nuntime #

14.11.200

Display_411-416

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

See the possible alarms/warnings and functions in the table below.

Possible pump

. Function
alarms and warnings

Alarm  Warning

System with standard pumps

The alarm must be set to enable the On/Off/Auto switch function. If the switch fails, this

On/Off/Auto switch
be stopped.

alarm will be displayed. To prevent personal injury in the event of failure, the pump must

Must be connected to motor-protective circuit breaker terminals 97 and 98 allowing the

z\/lﬂotoerdprotectlon, system to detect a release. A
PP Note: The motor-protective circuit breaker provides the motor protection.

The pump stops when this fault occurs. When the fault has been eliminated and the pump

Overtemp., sensor 1 . A
has cooled, the pump can be restarted automatically.

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

Overtemperature, Pt 1 When thg alarm |I'mlt'IS exceeded, the pump will be switched off. A A
Automatic restarting is allowed.
Typical limit values are between 0 % and 20 %. This value is measured either with the

Water in oil IO 401 or the IO 111. It is also possible to get a Pt sensor warning if the sensor is A
defective.

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

Moisture in motor Feedback from some of the pumps. A

Low flow
ance has occurred.

The low-flow limit can be set to receive an indication that a decrease in pump perform-

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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Possible pump

. Function Alarm  Warning
alarms and warnings
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
Latest runtime operation continue to be fulfilled. This setting is intended for a system with pump alterna- A A
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 A
displayed if communication to the MP 204 is interrupted.
An "NO" auxiliary contact is used for feedback from the main contactor to check that the
Contactor . . A
contact set is not welded or hanging.
System with FB 101
. One or more phases missing in a three-phase system is detected by the 10 401
Missing phase (with FB 101). The pumps will stop. “
If the phase sequence is not correct, the pump rotates in the wrong direction. If this event
Wrong phase occurs during operation, the pump either stops or does not start. A
sequence 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. A
System with CUE or frequency converter
If there is a fault on the frequency converter, there will be a VFD alarm. The alarm is
VFD alarm - A
general and only says that there is a fault on the frequency converter.
System with 10 111
Low insul. resist The 10 111 can do an average measurement of the discharging resistor. As standard the A A
' ’ warning limit is set at 50 kQ and the alarm limit at 20 kQ.
Overtemperature, from 1O 111 Pt100/Pt1000 or Tempcon sensor. When the alarm limit is
Overtemp., Pt 2 exceeded, the pump will be switched off. A A
Automatic restarting is allowed.
Typical limit values are between 0 % and 20 %. This value is measured either with the
Water in oil 10 401, 10 111 or the SM 111. Itis also possible to get a Pt sensor warning if the sensor is A
defective.
Moisture in motor Feedback from some of the pumps. A
Overtemperature, from IO 111 sensor/thermal switch. The pump stops when this fault oc-
Overtemp., sensor 1 curs. When the fault has been eliminated and the pump has cooled, the pump can be re- A
started automatically.
10 111, alarm The alarm is displayed when an alarm is active on the 10 111. A
10 111, warning The warning is displayed when a warning is active on the 10 111. A
System with SM 111 and 10 111 communication module
Vibration Too high vibration level from the SM 11.1 vibration sensor. A A
The pump needs an unscheduled service overhaul.
Overtemperature in the pump main bearing.
Overtemp., Pt 3 When the alarm limit is exceeded, the pump will be switched off. A A
Automatic restarting is allowed.
Overtemperature in the stator winding (from Pt100, Pt1000 or 10 111 klixon).
Overtemp., Pt 4 When the alarm limit is exceeded, the pump will be switched off. A A
Automatic restarting is allowed.
Overtemperature from the SM 111 PTC sensor.
Overtemp., PTC When the alarm limit is exceeded, the pump will be switched off. A A
Automatic restarting is allowed.
Power line No communication between the SM 111 and 10 111.
N The sensors monitored by the SM 111 will no longer be visible in the SCADA system or A
communication
OD 401.
Config. conflict, fault Fault in the configuration of the DIP switch. A
GENIbus The system and the 10 111 communicate via a GENIbus. A
An alarm is displayed if the communication to the IO 111 is interrupted.
;/e\‘/jltter-ln-on sensor The water-in-oil value will be shown with the last measured value. A
Vibration sensor fault ~ The vibration value will be shown with the last measured value. A
10 111, alarm The alarm is displayed when an alarm is active on the 10 111. A
10 111, warning The warning is displayed when a warning is active on the 10 111. A
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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.

Symbol Description
A Alarm
A Warning

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

Path: Settings>Alarms>Pump 1 - Limits>

veration Alarm
Alarm and warning lirits,

settings

Station 1

14112008 0837

Display_421

Description

Setting of pump alarms and warnings. Select alarm and warning limits for level functions:

- 4 Underload
+ A\ Underload
- 4 Insulation resistance
+ A\ Insulation resistance

- 4 Overtemperature, Pt 1
(Overtemperature, Pt 2,
if an 10 111 is connected and in use)
+ A\ Overtemperature, Pt 1
(Overtemperature, Pt 2,
if an 10 111 is connected and in use)

M Overtemperature, P11 WIC | 1. Select the value to be changed and press ok.

A Overtemperature, Pt 1 1300 *C 2. Use the plus and minus buttons to change the value.
gﬁ::e;gii;hum 15;3 L 3. Press ok again to approve the value.

ALow flow 08 mth Possible settings:

B Time for Seln.'ice 000 h . A Overload A Water in oil
it:::z: :E:mz ggz + A\ Overload A Water in oil

A Max. starts/hour
A Max. starts/hour
A& Time for service
A\ Time for service
A& Latest runtime
A\ 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.

Symbol

A
A

Note: The display shown below should be considered as an

example.

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

ling, purip 1

4 Protection warning

Automatic
Manual
SCADA message
M3 message
& 10 111, alarm
Automatic
Manual
SCADA message
A3 message
A0 1, warning
Automatic
hdanual

SCADA message

M3 message
M VD, alam

Automatic

Display_431_436-13

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:

Note: The indication depends on whether advanced or simple SMS has been selected.

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.
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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.

Path: Settings>Levels>

[ Float switches off ]

Level zenzors on

4.11.200

Display_325

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.

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

function:

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
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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>

[ Use float switches |

Uze float switches 5]
Function

Empty 5}
Murnber of float switches b

Station 1 14.11.2008 0

Display_316

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.

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

A Start1 A Start1
& Stop & Stop

[ Save zetting
Configuration 1
Configuration 2

Ooo®|ao

2 Configuration 3 N
I T
< 3
-~ ©
- |
S g
g Station 1 @
= o
Configurations
Configuration
Float switch
1 2 3
2 Start High level Start/Stop
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.

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

TMO2 8115 4703

"2 High level
2 Start 1
& Stop

"2 High level
B Start 1
3 Stap

Save zetting

Configuration 1
Configuration 2
Configuration 3

Ooo®o

)

_650_1

Display

Configurations

Configuration

Float switch

1

2

3

High level

High level

Start

Start

Start/Stop

Stop

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.

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

Saved

R
"L High level
3 Start 1

3 Stop

"3 Dry running

"L High level
A Start1

2 Stop

"% Dy running

[ Save setting

Configuration 1

Station 1

TMO2 8116 4703

Display_650_1_4

Configurations

Configuration

Float switch
1

High level
Start
Stop

= IN|W|[>

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.

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

 Alarm

Zettings

3 3

E 2

A High level "3 High level
A Start 2 “A Start 2

2 Start Tstop 2 Start Nstop

[ Sawe setting 8]
Canfiguration 1 A
Canfiguration 2 O
i Configuration 3 0 |
= Y
o
(o2}
o <
g 112008 2
= [a]
Configurations
Configuration
Float switch
1 2 3 4
3 High level Start 2 Start 2 Start 2
2 Start 2 Start 1/ Alarm Start 1
Stop
Start 1/ Dry run- Start 1/
! Stop ning 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.

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

2 High level
3 Start 2

2 Start Tetop
"3 Dry running

3 High level
B Start 2

3 Start tetop
"3 Dy running

Save zetting

-

Configuration 1
Configuration 2

O0o0oo®|0o

b Canfiguration 3 <
|| Configuration 4 o
= Configuration 5 $I
© >
5
= 8
Configurations
Configuration
Float switch
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.

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

Saved

3 High level
3 Start 2

3 Start 1

3 Stop

"L Diry running

Mew

"3 High level
"L Start 2

A Start 1

2 Stop

"L Dry running

Save zetting

Configuration 1
Configuration 2

O00ao&io

3

el Canfiguration 3 :\
< Caonfiguration 4 o
S| | Configuration § 8
«© >
Sl station | W20 g
£ | (A = a
Configurations
Configuration
Float switch
1 2 3 4 5 6 7 8 9 10 11 12 13
5 High High High Start2 Start 2 High Start2 Start2 Start 2 High Start 2 High Start 2
level level level level level level
Start2 Start2 Start2 Alarm Start1 Start2 Alarm Start1 Stop2 Start2 Alarm Start2 Alarm
3 Start1 Alarm  Alarm Start1 Stop2 Start1 Start1 Stop1 Start1 Start1 Start1 Stop2 Stop2
2 Stop Stsat:p” Start 1 Stop Stop1 Stop2 Stop2 Stop2 Stop1 Stop1 Stop1 Start1 Start1
1 Dry Dry Stop Dry Dry Stop 1  Stop 1 Dry Dry Stop2 Stop2 Stop1 Stop1
running running running running running running
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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>

Operation Alarm
sor and safety switches
[ Level sensor I
Function
Ernpty B
Lewel

High leyel 450 cm

Alarrn level f00 e

Start level 1 360 cm

Stop level 1 100 em

Start level 2 400 cm

Stop level 2 100 em

Dry-running level 50 cm

Foam drain level 25 cm

- Oyerflow level 1000 cm

S High level, float switch 5]
5 Diry running, float switch 5] ~
2 Wariation of tart level ¢ 7
] Station 1 %‘
7 | — a
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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>

Description
« Activate (the check mark shows that variation of the start level has been activated.
[ Activate ]| The variation can only be positive).
iz, height above =tart level 1 0 cm

* Max. height above start level 1.

Display_318
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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
"h¢") and the upper measurement level (the height "h,") 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.

Path: Settings>Pit>

Description

Pit depth .
=1 000 cm '_

Pit depth

Enter the following pit data:

* 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

Statian 1

T [E———————— * Max. measuring time
Mem |- +  Flow min. multiply
*  Flow max. multiply.
[ Fit depth Ml em g
Upper measzurement leyel 300 em
Lower measurement level 10 em
Calculated volume 31
M. measuring time 20 =
Flow min. rultiply i

W 12008 0351

Display_355

Description of display texts

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.

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

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.

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.
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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.



Flow calculation theory

Start -

Volume

Stop - :

TMO2 8972 4306

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 h4 to hy is
called tp.

The time it takes one pump to remove the volume is called t4.
See fig. 25.

A

TMO2 9106 1804

Fig. 25 Height in pit as a function of time

The optimum measurement is obtained if 5 x t4 <t <7 x t1. See
the table on the previous page. If ty 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 t4.
If the volume between the lower measurement level hy and the
upper measurement level h; is called V, the pump flow Qj is cal-
culated as follows:

ty+t
Q, =V -2
P tyxty

Flow calculation for two pump sizes:

The following applies to two different pump sizes:

"flow min. factor" x t1gmay < t2 < "flow max. factor" x t1jarge-
Explanation:

t1small = pumping down time for a small pump

t1large = pumping down time for a large pump

average filling time (e.g. not right after a large quantity).

to
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 t1gmay < t2 < "flow max. factor" x t1|arge-

3 x90 <320 < 11 x 30.

270 < 320 < 330.

If "flow min. factor" x t1gmay is larger than t, the "flow min. factor"
must be reduced until the above condition is fulfilled.

If "flow max. factor" X tqjarge is sSmaller than tp, 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>

Description

Settings
] Select from the list:
* Overflow system

[ Owerflow system |
Channel parameters

* Channel parameters.

Display_560
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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>

[ Save setting

=
Hone O
Type 1 5

O

O

O

Type 2
Type 3
Type 4

Station 1

Display_561

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.

Path: Settings>Overflow>Overflow system>

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.

[ Save setting
Mane

Type 1

Type 2

Type 3

Type 4

OO0 & o)
—

Display_561_1

14.11.200

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

Wastewater pit data

Pit height 500 cm
High level 450 cm
Overflow level 400 cm

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.

86



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>

[ Save setting

Mo

Type 1
Type 2
Type 3
Type 4

Station 1

Display_561_2

Description

Overflow system 2 calculates:

* Number of overflows

* Overflow time

» Overflow volume.

Units connected to the CU 401:

* Analog level sensor (pit) to Al1 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>

Save zetting

Hone

Type 1
Type 2
Type &
Type d

Station 1 14.11.2003 0852

Display_561_3

Description

Overflow system 3 calculates:

*  Number of overflows

* Overflow time

+ Overflow volume.

Units connected to the CU 401:

* Analog level sensor (pit) to Al1 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>

[ Save setting

None

Type 1
Type 2
Type 3
Type 4

Display_561_4

Description

Overflow system 4 calculates:

* Number of overflows

»  Overflow time

» Overflow volume.

Units connected to the CU 401:

» Analog level sensor (pit) to Al1 input

» Analog level sensor (overflow) to Al2 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>

Save zetting

Station 1

Hone

Type 1
Type 2
Type &
Type d

12008 0362

Display_561_5

Description

Overflow system 5 calculates:

*  Number of overflows

* Overflow time

+ Overflow volume.

Units connected to the CU 401:

* Analog level sensor (pit) to Al1 input

» Analog level sensor (overflow) to Al2 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.

Path: Settings>Overflow>Overflow system>

[ Save setting

None

Type 1
Type 2
Type 3
Type 4

Display_561_6

Description

Overflow system 6 calculates:

*  Number of overflows

* Overflow time

* Overflow volume.

Units connected to the CU 401:

» Analog level sensor (pit) to Al1 input

» Analog flow sensor (overflow) to Al2 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.

Fig. 26 Position of flowmeter

TMO03 6050 4306
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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.

Path: Settings>Overflow>Overflow system>

Save zetting

Hone

Type 1
Type 2
Type &
Type d

Display_561_4

Description

Overflow system 7 calculates:

*  Number of overflows

* Overflow time

+ Overflow volume.

Units connected to the CU 401:

* Analog level sensor (pit) to Al1 input

* Analog flow sensor (overflow) to Al2 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.

Fig. 27 Position of flowmeter
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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>

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.

[ Save setting ]
None O
Type 1 O
O

O

O

Type 2
Type 3
Type 4

Display_561_9
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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.

Path: Settings>Overflow>Channel parameters>

Description

Channel parar

* Rectangular
* Trapezoidal
+ Circular (pipe).

Select the form of the overflow channel:

Enter the other channels parameters:
+ Diameter/width (b): Diameter/width in cm.
* Wall angle (a): Angle in degrees (90 ° corresponds to a rectangular form).

* Manning's coefficient: Coefficient for the surface finish of the overflow channel,
see table below.

[ Rectangular H g * Channel slope (S): Slope in percent (100 % corresponds to a slope of 45 °).
Trapezoidal O
Circular u]
Diameterhwidth {b) 12% cm
Wall angle (o) an o
Manning's coefficient 0.030 “l
©
8
a

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
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Material Manning's coefficient

PE and PVC

Corrugated polyethylene (PE) with

) 0.009-0.015
smooth inner walls
Corrugated.polyethylene (PE) with 0.018-0.025
corrugated inner walls
Polyvinyl chloride (PVC) with smooth 0.009-0.011

inner walls

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.



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>

Calibration
Alarrn log
EMS counters

Station 1

Display_335

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.

Path: Settings>Maintenance>Adjustment of counters>

Description

Select from the list:

+ System:
- Operating hours
System B - Parallel-operation time
[ Operating huur.s . 7enTh | - Overflow time
Parallel-operation time 0h
Owerflow time Oh - Overflow volume
Owerflow volume 0 m# - Number of overflows
Murnber of overflows 47 - Total volume
Total volume 0 m#
Energy 0 kiedh - Energy
1 403, Dig 215 mm - 10 403, DI8.
* Pump:
Purnp 1 0 ting h
Operating hours 1025 h - Uperating hours
Energy 0 klath - Energy
Mumnber of starts 0 - Number of starts
Time zince service Oh ) . .
- Time since service.
Purp 2 * 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_350

Description of display texts

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 m® which ran out.

Number of over-
flows

Total number of overflows.

Total volume

Total volume removed/pumped by all the pumps.

Accumulated energy measured in kWh.

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

If, for example, a rainwater gauge is connected, the amount of rainwater measured will be displayed.
10 403, DI8 Note: The user has to select the unit to be used. In this example, mm was selected.

The text "lO 403, DI8" can be changed into "Rainwater gauge". See section 14.7.9 10 403, 1/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 10 111 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>

Description

Purnp 1 .

Station 1

Display_351

Select from the list:

_ Pump number:
[ Water-in-oil sensor m] | Water-in-oil
Purnp 2 - Water-in-oil sensor.
llater-in-oil zenzor u]
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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>

Description

Select from the list:

[ Reset alarm log =]

Reset alarm log.
Latest rezet 19.01.2004 16:21 . ) . .
Note: If the alarm log is reset, the warranty will be invalidated.

411200

Display_352




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>

Station 1

Display_353

Description
Select from the list.
[ Reset SMS counters u]| . Reset SMS counter.
Latest reset 19.01.2004 1621
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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>

Description

The display example to the left displays the following operational state:
*  Pump 1 running

*  Pump 2 out of operation.

Display_345
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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.

Path: Settings>System>

ri confiquration

Humber of pumpz

I settings

PU 102 inztalled

Purnp, time settings
Purnp groups:

Purnp 1

Purnp 2

Mirer configuration
|=erlog data zelection
|=erlog intervals
Installation name

Display_370

Description

Select:

"Number of pumps", and enter the number of pumps in the system.*
"l/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.

*%

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.
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14.7.2 1/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 Al1 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 10 403 inputs and outputs.

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

Path: Settings>System>1/0 settings>

Description
Select the input or output to be set:
[ General zettings | - General settings
CU 401, A analog input * CU 401, A1 analog input
CU 40, 812 analog input « CU 401, Al2 analog input
CU 401, CHT counter input « CU 401, CNT counter input

CL407, DOV reday output

ClI 40, DO refay output * CU 401, DO7 relay output

* CU 401, DOS8 relay output
IC 403, MO =ettings + 10 403, I/O settings
10 401, Al anzlog input - 10 401, Al analog input

3 17, analog input
* User-defined 1/0.
Uzer-def. O

Station 1

Display_550
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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>1/0 settings>General settings>

Mains frequency

Station 1

| 50 Hz 5]
B0 Hz O

on
WO {normally open) B
NC fnormally clozed) O

oIz
WO {normally open) 5
W fnormnally closed) O

DOl3
WO {normally open) 5
W fnommnally closed) O

D4
WO {normally open) 5
W fnomnally closed) O

Dl
WO {normally open) =

Display_520

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).

Dl4:

- 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, All analog input

This display is used for setting the Al1 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>1/0 settings>CU 401, Al1 analog input>

Description
C » Select the function of the Al1 analog input:
[ Activate H ] - level
Gelect function - external ref.
eyl 5] .
J— o » Select type of standard signal:
Select type - 0-20 mA
0-20 o - 4-20 mA (factory setting)
4-20 mA B
oMY O -0-10V
PRIRY n| -2-10 V.
delect unit - Select unit/indication:
m ]
cm ) -m
ft o - cm (factory setting)
in m] - ft
Mt value 1000 em _in
hin. value 1 ern o :
Zero-point offzet 00 em 8| * Max. value
& * Min. value
a
z

» Zero-point offset.
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14.7.5 CU 401, Al2 analog input

This display is used for setting the Al2 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>1/0 settings>CU 401, Al2 analog input>

[ Activate 8] |
Select function
flow, discharge
pawer
flow, averflow
leyel, owerflow
Select type
0-20md
4-20mé
010y
PalIRY
Select unit
méth
[l
gprn
I, value 250.2 mh
Iin. value 0.0 m#h

oo®mo ooo®x

O0®A

Station 1

Display_363

Description

Select the function of the Al2 analog input:

- flow, discharge

- power

- flow, overflow

- level, overflow.

Select type of standard signal:
- 0-20 mA

- 4-20 mA (factory setting)
-0-10V

-2-10 V.

Select unit/indication:

- m3/h (factory setting)
-/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: 5V (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>1/0 settings>CU 401, CNT counter input>

us  Cperation Alarm  [Eatleed Description
CU 401, CNT counter input
[ Activate 5] | - energy
Zelect counter function
energy #
volurne, discharge u} - volume, overflow.
valurne, overflow O + Set scaling:
Set scaling - pulses per unit.
pulses per unit 00 + Select unit:
-md
Select unit —
klwh 5]
Minth O - gal
— kWh
— MWh.
2
>!
&
&
Z

» Select the function of the CNT counter input:

- volume, discharge (from flowmeter)
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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.

Path: Settings>System>1/0 settings>CU 401, DO7 relay output>

Description

Select type of alarm handling:

Alarmn handling - Automatic
[ Automnatic u]| M |
Manual 5] - Manual.
Select output function:
Ourtpurt function B - High-level alarm
High-lexel alarm O - Urgent alarms
Urgent alarmz O 9
All alarms =} - All alarms
All alarms and warnings O - All alarms and warnings
Mimer control O - Mixer COT\trOl
- User-defined 1/0.
Uzer-def. 1O u} Forced relay output.
Fuorced relay output O
5
>
&
Q.
0
o
Description of display texts
Display text Function
Automatic The relay will automatically be deactivated when all alarms are below the alarm limits.

The relay will be deactivated when the reset button is pressed or the alarms are reset on the operator display. See

Manual 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.

The following alarms will activate the DO7 relay output:

high level

» alarm level

+ dry-running level

Urgent alarms

» wrong phase sequence

mains supply, off
missing phase

* 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 1/0 Output controlled by "User 10". See section 5.12 User-defined 1/0.

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, DOS8 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.

Path: Settings>System>1/0 settings>CU 401, DOS8 relay output>

Description

+ Select type of alarm handling:

Alarm handling - Automatic
[ Autormatic ]
T m— 7 - Manual.
» Select output function:
Output function # - High-level alarm
High-level alarm a - Urgent alarms
lrgent alarms O
&l alarms ] - All alarms
All akarms and warnings a - All alarms and warnings

- User-defined 1/0.
* Forced relay output.

Uzer-def. 1O O

Forced relay output u]

N
b
g
Station 1 a

k]
o

Description of display texts

Display text Function

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

The relay will be deactivated when the reset button is pressed or the alarms are reset on the operator display. See
Manual 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.

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

All alarms All alarms will activate the DO8 relay output.

All alarms and

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

User-defined 1/0 Output controlled by "User |I0". See section 5.12 User-defined /0.

When enabled, the DO8 relay output will be activated. This is used for testing equipment connected to the DOS8,

Forced relay output e.g. alarm horn.
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14.7.9 10 403, 1/O settings

This display is used for setting the inputs and outputs of the

10 403.

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>1/0O settings>10 403, 1/O settings>

Description

Select the input or output to be set:

[ 10403 A analag input |

101 4153, 12 anaiog input * 10403, Al1 analog input
I 403, AI3 analog input + 10403, Al2 analog input
[ 403, Al4 analog input + 10 403, AI3 analog input
| 403, D5 digital input . .

100 403, DI digital input 10 403, Al4 analog input
0 403, DI7 digital input + 10 403, DI5 digital input
I 403, DI2 digital input + 10 403, DI6 digital input
I 403, DO relay output . [

100 403, DO relay output 10 403, DI7 digital input
I 403, D03 relay output + 10 403, DI8 digital input
0 4003, DO relay output + 10 403, DO1 relay output

+ 10 403, DO2 relay output
+ 10 403, DO3 relay output
+ 10 403, DO4 relay output.

14.11.2008

Display_570
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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 "Al1 max." and "Al1
min." can also be changed. See section 14.2.1 System alarms
and warnings - enable/disable. The example below shows how
the Al1, Al2, AI3 and Al4 inputs are configured.

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

Path: Settings>System>1/0 settings>10 403, 1/0 settings>10 403, Al1 analog input>

Description
Select the name of the desired analog input (the example shows the Al1 input):
[ Activate 7] . 10403, Al1
Select narne
102 403, A1 103 403, Al * 10403, Al1 max.
100 403, Al ma. 12 403, A1 M. + 10403, Al1 min.
10 403, A min. 101 403, A1 min. Select type of standard signal:
Select type
0-20 mé O © 0-20mA
4-20 md& # * 4-20 mA (factory setting)
0-10% u] « 0-10V
A0 . . 20V
Select range
Mz, value il Select range:
Min. value 0 « Max. value
Select unit m .
*  Min. value.
Select unit:
BI * Enter the desired unit via the unit keypad.
>
g
a
Analog inputs
Terminal designation Al1 Al2 Al3 Al4
Voltage range 0-10V/2-10V 0-10Vv/2-10V 0-10Vv/2-10V 0-10Vv/2-10V
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

For further electrical data, see installation and operating instruc-
tions for the 10 403.

Note: Only two 0-20 mA or 4-20 mA transmitters can be powered
by the 10 403 module. If more transmitters are to be used, they
must be powered via an external 24 V supply.
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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 10 403, 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.

Path: Settings>System>1/0 settings>10 403, I/O settings>I0 403, DI5 digital input>

Settings Description
- Select the name of the desired digital input (the example shows the DI5 input):
Select name . 10 403. DI5
[ 101 403, DlA 10 403, DR !
10 403, DI slarm 10 403, D15 alarm » 10 403, DI5 alarm.
select function Select the function of the connected equipment:
MO (normmally open) ul . NO I
WC (normmally closed) A (normally open)
Delay 2= * NC (normally closed)
* Delay.
E\
Station 1 (?‘:;
2
Digital inputs
Terminal designation DI5 Di6 D17
Output voltage 24V 24V 24V
Output current 5 mA 5 mA 5 mA

For further electrical data, see installation and operating instruc-
tions for the 10 403.
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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.

Path: Settings>System>1/0 settings>10 403, 1/0O settings>I0 403, DI8 digital input>

tatus Operation Alarm [R=ilges Description
10 403, DIS digital input ] Select the name of the DI8 input used as a pulse counter input:
Select name « 10403, DI8
[ 10 403, DI 10 403, D] ’
10 403, DI alarm 103 403, OIS alarmn * 10403, DI8 alarm.
Select function Select the function of the connected equipment:
N fnormally open) u} + NO (normally open)
NE inormally clozed) 5
Delay as * NC (normally closed)
* Delay.
Select eounter function ) Select counter function:
|nitz per pulse %) .« Unit |
Pulze= per unit O nits per puise
Yalue nzn * Pulses per unit
Unit mm « Value
*  Unit.
3 Note: Select either "Units per pulse" or "Pulses per unit".
i
&
Q
0
=)
Digital input
Terminal designation DI8
Output voltage 5V
Output current 5 mA

For further electrical data, see installation and operating instruc-

tions for the 10 403.
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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.

Path: Settings>System>1/0O settings>10 403, 1/0O settings>10 403, DO1 relay output>

Select name

[ 101 403, DO

10 403, DO °

Select function
WO fnorrmally open)
NC {normally closed)
Hald tirne
Controlled by DIS
Controlled by SCADA
Controlled by user-def. 10

BEOO0x @0

Description

Select the name of the desired relay output (the example shows the DO1 output):

10 403, 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 1/0.

é\
Station 1 §
g
Relay outputs
Terminal designation DO1 DO2 DO3 DO4
Controller DI5 / SCADA D16 / 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
For further electrical data, see installation and operating instruc-
tions for the 10 403.
DO1DI5
A
Water-on-floor sensor — Drainage pump 5
(DI5) |v controlled by DO1 ®
I 2
‘ 3
A :
Doooog E

Fig. 28 Example of installation with sensor and drainage pump

where DI5 has been set to control DO1
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14.7.14 10 401, Al analog inputs

This display is used for setting the Al inputs of the 10 401.
This setting applies to all IO 401 modules.

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

Path: Settings>System>1/0 settings>10 401, Al analog input>

Description
Select the function of the Al analog input:
[ Activate H |  current (factory setting)
Select function L
« water in oil.
current a
water in oil 5] Select type of standard signal:
Select type « 0-20 mA
0-20 mé O )
4230 i @ 4-20 mA (factory setting)
0-10 % o + 010V
KR IRY 0 « 2-10 V.
Select unit Select unit:
% O o o
Ma, yalug 18.0% * % (water in oil)
hlin, value 00 % A
+ mA.
_ Select:
ﬁ,l * Max. value
>
2 * Min. value.
2
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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 10 111, see section
5.10 SM 111 and 10 111.

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

Path: Settings>System>1/0O settings>SM 111, analog input>

Description

Select the SM 111 analog input.

Activat H]
| 5;;? ::ange | * Activate by putting a check mark in the check box.
Max. value 00 Select range:
Min. value ] « Max. value
Select unit T

e  Min. value.
Select unit:
» Enter the desired unit via the unit keypad.

200

Display_542




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.

Path: Settings>System>Pump, time settings>

Purnp, tirr

Description

Make the desired pump settings.

Mz, start-up delay

After-run time
Anti-zeizing, start interal
Anti-zeizing, runtime

Diaily ernptying [h]

Daily ernptying [min.]

Min. =tartiztart delay

Min. =topiztop delay
Start!ztop, stopztart delay
Foarn drain, start interval
Foarn drain, stop delay
High-water atter-run time

Station 1

254 = | * Max. start-up delay
0= .
Wk « After-run time
s * Anti-seizing, start interval
Uh + Anti-seizing, runtime
15 rnin . .
7 * Daily emptying [h]
2z » Daily emptying [min.]
2z «  Min. start/start delay
4 min .
B * Min. stop/stop delay
0= « Start/stop, stop/start delay

* Foam drain, start interval
* Foam drain, stop delay
» High-water after-run time.

Display_371

Description of display texts

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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Display text

Function

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.

* 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.
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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 @ 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.

Path: Settings>System>Pump groups>

Description
Select the location of the pumps, number of groups and properties of the individual
[ Number of purnp groups 1] groups.

Purnp grauping Pump arouping:
Purnp 1 1 P grouping:
Purnp 2 1 ¢« Pump 1

Group properties e Pump 2.

Group 1 v e
Group 2 Group propertles.
Group 2 * Group 1

Changeover between groups « Group 2
Group 110 2 by level GO0 cm .

Group 2 to 1, max. runtine = 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.

Display_390

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.
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Example of alternation

YA WAA

Group 1: Group 2:
4 kW 15 kW
100 m3/h 600 m3/h

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.

Level

Alarm 1
Changeover +

Start4 +
Start 2 +

Start 3 +
Start 1 +

Stop -

! T
Pump 1 ] } 1 i i i ﬁ
Pump 2 | LJ ‘ } } } ’—L
Pump 3 [ﬁ‘ H
Pump 4 W

Time

TMO02 6316 0203

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.

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.

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

Description

Purnp 1in group

In the display shown to the left, pump 1 is assigned to group 1. See section
[ Group 1

=] 14.7.17 Group configuration - alternation/advanced alternation.
Group 2 u}
Group 3 u}

Note: All pumps are assigned to group 1 from factory.

Display_391
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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>

Description
- Select from the list:
[ Pumes In group ] » Pumps in group (only indication)
Alternation _
M. no. of started pumps 2 * 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).

Display_397

121



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>

YFD

Current, filter time

FE 101
WP 204
[0 111

WFD configuration

Set GEMbuz address
MP 204 {viz the R100)
1211 iz DIP switches)
13 351 {via the R100)
CUE {via CLE contral panel)

Statian 1

1411200

Display_372

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.
10 111 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 (I0 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 10 111 GENIbus address with the DIP switches on the IO 111 module.

Note: The 10 111 detects the SM 111 module automatically.

GENIlbus address

Pump 1 Pump 2 Pump 3 Pump 4 Pump 5 Pump 6
MP 204 1 2 3 4 5 6
10 111 1 (40) 2 (42) 3 (43) 4 (44) 5 (45) 6 (46)
CUE 1 2 3 4 5 6
10 351 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>

Econory freq.

[ 9500 Hz
Econorny level, setpoint 354 cm
Econorny level, mae. 0 cm
Operating mode

Fired frequancy O
Liniear contral 5
User-defined (PID) O

PID uzer configuration
2. operating mode {other purnp is running)

Stop O
Continue O
e, zpeed 5]
Activate reversing at start O
Reversing time ¥hs
Reverzing interval 120 min

Activate fluzh at start 5]
Flush time at start s

14.1.2008 0851

Reverzing time s
Reverzing interval 120 min
Activate flush at start 5
Flush time at start s
Activate flush at intervalz )
Fluzh time at intervals s
Fluzh interval 120 min
Activate flush before stop 5]
Fluzh time before stop s

CUE configuration
Enzble CLUE 5]

Min. frequency 300 Hz
M. frequency 500 Hz
10357 configuration
Use [0 351-A01 O
Use [0 351-A02 0
[ Uze [0 2H1-A03 [a]

Station 1

Display_382

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).
10 351 configuration:
— Use 10 351-A0O1
— Use 10 351-A02
— Use 10 351-A03.
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14.7.22 PID user configuration

In this display, operating parameters for P, Pl 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>

onfiguration, purmp 1

[ Gain .00
Ti s
Td IS
Py filter time 00 =
Deer filter time 00 s
Offzet 60.00
Dead zone 0.00
Ff gain .00
Direct &
Cantroller type

P O
Pl =i}
FD O
FID O
PRI O
Ot inc. limit 100
Out dec., lirnit 100

Ot dec. limit
M. relay amplitude
Extemn ref.

Mot uzed

ldater level

CU 401, A1 analog input
CU 401, A2 analog input
CUE, Al analog input
CUE, AlZ analog input
IC 403, A1 analog input
IC 403, A12 analog input
IC 403, A13 analog input
IC 403, Al4 analog input
IC 351, AN analog input
12 351, Al2 analog input

Ff ref.

Mot uzed

D u=ey

s

2357, A12 analog input

Ffref.

Mot uzed

WWater level

CU 40, A1 analog input
CI 401, Al2 analog input
CUE, A1 analog input
CUE, Al2 analog input
i 403, AN analog input
i 403, Al2 analag input
|2 403, A3 analog input
| 403, Al analog input
i 357, A1 analog input
i3 351, A12 analog input

o =ecure stop
|lze zpecial setpaint

Special zetpoint

Display_364

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, Al1 analog input

— CU 401, AI2 analog input

— CUE, Al1 analog input

— CUE, Al2 analog input

—10 403, Al1 analog input

— 10 403, Al2 analog input

— 10 403, AI3 analog input

— 10 403, Al4 analog input

— 10 351, Al1 analog input

— 10 351, Al2 analog input.

Ff ref. (only one external reference can be selected):

— Not used

— Water level

— CU 401, Al1 analog input

— CU 401, AI2 analog input

— CUE, Al1 analog input

— CUE, Al2 analog input

—10 403, Al1 analog input

— 10 403, Al2 analog input

— 10 403, AI3 analog input

— 10 403, Al4 analog input

— 10 351, Al1 analog input

— 10 351, Al2 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.

TMO043327 4308

Description
Setpoint
1: High level

2: Start level 2

N o oA W

: Economy level, max.
: Start level 1

: Economy level

: Stop level 1

: Dry-running level.

Pump operation

1-2:
2-3:
3-4:
4-5:
5-6:
6-7:

Pump is running in the operating mode selected.
The pump is running at max. speed.

The pump is running with linear control.

The pump is running with linear control.

The pump is running at economy frequency (buffer range before stop).

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 10 351 terminals 76-81 and 82-89 may be connected to
dangerous contact voltage. External control voltage from other

groups may occur.

10 351 and frequency converter

Grundfos 10 351 can be connected to up to three frequency
converters. Below is an example of connection.

Terminal, Grundfos 10 351 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 VvV
76 76, 83 85, 87 12 VLT 24 V
77 81, 82 84 18 Start
79 82 86 27 Revers
CU 401 and CUE
CuU 401 CUE
Output Terminal Signal type
Y 61 Bus
A 68 Bus
B 69 Bus
CU 401 and 10 351
CuU 401 10 351
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>

| Stop level, miser

[ Start level 1<-> Start level, mixer B e
Stop level, miger B0 cm
hixer ratio 1. 10
Mliz while purnping %]
Contactor feedback u]
M. runtime [rin] 30 min

141120

Station 1

Display_530

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.

Path: Settings>System>Userlog data selection>

Description

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

[ Level 5| - Level
Average flow A
Power & - Average flow
Spec. energy A - Power
Purnpz ) -
Temperature, Pt 1 5 Specific energy.
Temperature, Pt 2 ) + Pumps:
Water in oil =) - Temperature, Pt 1 (10 401)
i"e'age flow X g - Temperature, Pt 2 (from MP 204 or 10 111. If both units are connected, only 10 111
WETE0e mans woltage .
Average curent B data will be logged.)
Power @ - Water in oil
cos @ ) - Average flow
- Average mains voltage
§I - Average current
= - Power
&
2 - coS ¢.

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.
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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.

Path: Settings>System>Userlog intervals>

14112008 0351

Display_349

Description
Select the desired log intervals for the parameters listed:
* Level

Ayerage flow 3600 =

Temperature 120 = * Average flow

Current M= * Temperature

Yaltage 30 s « Current

Power = . Volt

cog g W= oltage

Spec. energy 3600 = » Power

Water in oil 3600 = « cos ¢
« Specific energy
*  Water in oil.

The storage space is limited as described below.

Each individual parameter can be logged in 2880 data points,

resulting in the following optimum intervals:

Can be changed

Log item Maximum number of samples
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
Pumps 1-6: MP 204, Pt temperature 750 (25 hours at 120-second intervals) Yes
(If an 10 111 is connected, the temperature
from the 10 111 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 ¢) 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
Al1 input, 10 403 3000 (2-minute interval) Yes
Al2 input, 10 403 3000 (2-minute interval) Yes
Al3 input, 10 403 3000 (2-minute interval) Yes
Al4 input, 10 403 3000 (2-minute interval) Yes
DI8 input, 10 403 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>

Description

Press ok to display a qwerty keypad for entering the installation name.

[ Name: Station 1 |

CI 407 Sl version 03.00.00
0D 401 3k version 07.00.00
QD 401 TXT werzion  07.00.00

Station 1

Display_480
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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>

Description
Procedure:
System 1. Select "System" or the pump to return to factory settings.
[ Retum to factory setting G . .
Purp 1 2. Press ok (the focus frame is flashing).
Return to factory setting O 3. Press the plus button (a check mark V appears).
Purnp 2 4. Press ok to approve.
Return to factory setting =

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.

Display_380
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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 10 403 treats units independently of these settings.

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

Path: Settings>Units>

Description

Select Sl or US standard. Then select the unit to be displayed on the OD 401 displays.

* Level:
-m
—cm
— ft
: 3 —in.
Select standard = ¢ Flow:
E & —m3h
s [} "
Lewel —s
m %) - gpm.
cm o — Vibration:
Flam /
mith il — mm/s
Is o —in/s.
Vibration * Volume:
mmi= ] .3
Yolume m
m? A -1
| u} —gal.
Preszure « Pressure:
Pa O '
- Pa
— Bar
— mBar
—kPa
— psi.
8 « Temperature:
§ -
% —_ OF
2 .
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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>

Access code Cperation

[ Booess oode

AARAA

Repeat access code
=& aecess code

Access code Settings
Access code
Repeat access code
lUze access code

AAARA

(LT

ARARA

41120

Display_330

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>

[ GSM communication 5|

PUK, code 123456
GEM data
hodBus 5]
COMLI u]
35 operator no. 123456

Station 1 14112008

Display_450

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>

Display_540

* APN (Access Point Node): Enter the APN address.

Description
[ GPRS communication ]| can only be enabled if GSM communication is disabled.
APH gpranetldk2 tde
User name Grundfos * User name: Enter the user name.
Access code fannnaan » Access code: Enter the access code.

* A check mark in the check box enables GPRS communication. GPRS communication

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.

Path: Settings>Radio modem configuration>

Description

Select radio modem communication by putting a check mark in the check box.

Address 3 (slave address of G 403 ModBus/COMLI).

[ Radio modem communication O] Select protocol:
ress . COMLI (1 start bit, 8 data bits and ODD parity)
COML o * ModBus/RTU (parity can be set by the user)
fodBu=/RTU 5 +  Parity:
Parity
HONE @ - NONE
ola)y u] - ODbD
EWVEN u] - EVEN.
Ea”dgaae to radio modsm o Select baud rate to modem:
2400 o *+ 1200
4500 ] + 2400
9600 @ . 4800
19200 u]
+ 9600
o ° 19200
Station 1 W 112008 0852 gl Note: The baud rate is the communication speed between the G 403 and the radio
g: modem. The baud rate for the radio modem must be set manually according to the
& specifications for the actual radio modem.
Factory settings
Function Setting
Protocol ModBus/RTU
Address 3
Baud rate 9600
Parity NONE
Data bits 8
Stop bits 2
Range
Address 1-247 (ModBus requirement)
1200-19200 (between G 403 and radio mo-
Baud rate
dem)
Parit NONE-ODD-EVEN for ModBus and
y 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>

Description

A check mark indicates that the channel of communication has been selected.

| SCADA Y] Note: In order to see specific settings, for instance if advanced or simple SMS has been
'g;ﬂes'lmk selected, open the individual submenus.

Station 1 1411200

Display_460
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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>

Description

&

[ Dialup to SCADA =] Possible settings:

Select the SCADA systems connected to the controller.

Priority  SCADAID Aitive

Station 1

Display_461

» Dialup to SCADA (determines whether alarm dialups are active)

1 Bjerringbro v *
i Aarhus v o
3 ‘iborg v .
4

5 .
Redial delay IR .

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>

[ SCADAID

Telephone nunber
Mz, nurnber of dialz &
PIN code

Station 1 14.11.2008

Display_462

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.

If interlock is enabled, the alarm level alarm must
also be enabled as this alarm controls the inter-

lock function.

Note: The display shown below should be considered as an

example.

Path: Settings>Telephone book>Interlock>

Description

Select the installations/stations to dial or from which to receive dialups.

» 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.

[ Interlock active ] Possible settings:

ho.: Installation narne: Mode:

1 Bjerringbro Receive

2 Aarhuz Transmit

3 Wibarg Tranzmit

4 Dizabled

b Dizabled

Interlocking timeaut 30 min

~
<
>l
)
&
2
Example:
Downstream Water flow Upstream
<
o
N
O\ /Q N
@, A &
o ~03
N
o
3 stations 2 stations 2

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.
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14.9.4 Interlock - user settings

This display is used for setting the interlock function. The function Procedure:

is factory-set to "not active”. 1. Enter the name of the station to be controlled.

The telephone number is only required if the pumping station is to 2. Enter the telephone number and PIN code of the station

dial another pumping station. (the PIN code must be entered under "Receive" in the station
The PIN code is used for dialups received or dialups transmitted to be contacted).

to another station (identical PIN codes are allowed). 3. The dialup function is enabled.

Note: The display shown below should be considered as an

If interlock is enabled, the alarm level alarm must example.
also be enabled as this alarm controls the inter-

lock function.

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.

Path: Settings>Telephone book>Interlock>No. 1 Bjerringbro>

[ Instalkation narne Bjerringbra

Telephone number avh04on
PIN code 5231

Interock mode
Dizabled
Tranzmit
Receive

Interlock mezsage
Start
Stap

141120

om0

Display_472

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>

Description

EENNN ] - Use advanced SMS

[ Use g:ﬂ"sa”EEd SMSh H] — SMS telephone numbers (SMS can be sent to these telephone numbers)
a3 zc?:iljzm oE — SMS schedule (states recipients and time for sending of SMS)
Sh3 heartbeat message — SMS heartbeat message (information saying that the pumping station is able to
SMS authentification communicate)
— SMS authentication (setting of access control)

|lze zimple S5 ] .

Delay MW= * Use simple SMS
* Delay

Mo.: SMS 0: Active « Message #1-5.
1 Mezzage #1 v
2 Mezzage #2 ¥
3 Mezzage #3 ¥
4 Mezzage #d4
b Mezzage #5

Station 1 4.12008 0352

Display_490
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14.10.1 SMS phone numbers An SMS can be sent in three ways:

In this display, up to three mobile phone numbers can be entered. * to the primary number

SMS numbers * to the primary and the secondary number

Together with the schedule, the mobile phone numbers are used * to the primary number and then to the secondary number if the
to send SMS messages in case of a warning or an alarm set to primary number does not acknowledge receipt of the SMS
send an SMS. message.

Under SMS schedule, the user selects which of the phone Note: The display shown below should be considered as an
numbers entered are to be the primary number and the example.

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.

Path: Settings>Telephone book>SMS>SMS phone numbers>

Description

SMS numbers:
— Click the ok button next to number 1, 2 and 3. A new menu appears where the

ne numi

SMS numbers

| T T T | mobile phone numbers can be entered. End by pressing the ok button.
Number 2 +4511225344 * Send SMS to:
Murnber 3 +400003RET7 — Primary number
If there is an alarm or a warning, an SMS will be sent to the primary number.
Send WS to: — Both pri. and sec. no.
F'“ma'?. number @ If there is an alarm or a warning, an SMS will be sent to the primary and the
Both pri. and =ec. no. O
First pri, then zec. no. secondary number.
if not acknowledged O — First pri., then sec. no. if not acknowledged
If the primary number does not acknowledge the SMS message within the time set,
Acknowledge time 10 miin 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.

Station 1 112008

The user acknowledges receipt of the SMS message by returning the content of the
SMS message received.

Display_701
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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>

Description

3 edule &
Scheduling of

[ Wonday | * Scheduling of
Tuesday — Monday
ednesday — Tuesday
hsday — Wednesday
Friday Thred
Saturday - .urs ay
Sunday — Friday

. — Saturday
Copy Manday into all days 5 _ Sunday,

Station 1 201

Display_702

Select the day of the week to be set.
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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>

Description

Il W

hin.
Period, off 3 will be used.
Hour 15
hufin. 30
Period, sleep ]
Hour &2
hufin. o
Change 1
Hour i
hin. o

Prirnary no. - +4511223244
Secondary no. +4699988877

Change 2

Station 1

Display_710

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.

[ Period, wark H |§
Hour 7 A change can cover several periods.
g Note: If the same times are set for the three changes, the phone numbers under change
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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>

Description
* Active days
'a":t"'r'; d?'s = — Here the days are selected on which a heartbeat message is to be sent. It is
| onday | possible to select all days.
Tuesday 5 )
IWednesday %) + Time
Thurzday 5 — Any time can be selected. In the example below, the time for heartbeat message is
Friday & set to 12:30.
Saturday 5 o Text
Sunday & . . i
— The text "I am alive" can be changed into another text. In addition to the text, the
Tirme name of the station is shown. In this case, "Station 1".
Haur 12
Min. a0
Text: | am alive
[se]
R
by
&
£z

Station 1 1411200
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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>

Description

* No protection

If no protection is selected, everybody who can send an SMS to the system, can
| change the settings.

Protection

[ Mo protection
Pratection, phane number
Pratection, passward
Pratection, both

* 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 ****.

O 0O 0O|&,

AAAR

Pazsword

Display_704
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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>

[ Telephone nurmber

g7a000

Alarmiwarning message
Active
Mot active
Text:
Heartbeat messzage
Mfondzy
Tuesday
Wednesday
Thursday
Friday
Saturday
Sunday
Hour
Min.
Text:

Station 1

Alarm meszage

| amn alive

[T

o®m

=~00000R A

412008 085

Display_492

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.

Path: Settings>Time, date and year>

Description
Procedure:
Set time and date 1. Set the date and time:
[ Tear 2004
hfonth 1 - Year
Day 20 - Month
Hour 1 - Day
hin. 18
e i - Hour
Save settings u] - 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.

Display_340

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.
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14.11.1 Replacement of internal battery of the CU 401

(expected service life 3 years)

TMO2 7146 2703

Switch off the power supply to the CU 401.

Turn the locking screw to "slide position".
Use a 6 mm screwdriver for slotted screws.

Slide position

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).

TMO2 7135 2703

Remove the terminals and turn the locking screw to position "unlocked".

Locked Unlocked

TMO02 6667 1303

Remove the CU 401 unit from the DIN rail by lifting it out at the bottom.

TMO02 6674 1303

Turn the CU 401 unit upside down.

TMO02 6664 1303

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.

TMO02 6674 1303

Fit a new battery according to the specifications.

Note: The text on the battery should be visible after installation.

TMO02 7146 2703

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).
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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>

ge
[ English ] |
Local O

Station 1

Display_609

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.
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« 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 Statusl
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.

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

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: xxX.xXx
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

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




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: lllegal 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

Analog inputs for connection to sensors with current (4-20 mA) or voltage (0-10 V)

10

12

24V output for sensor electricity supply

10

10 V output for simple potentiometer connection

Al =

1

Relay outputs for alarms for control of external devices (400 VAC/2 A), e.g. rotor flash,
horn, etc.

»

Relay outputs for pump control via contactors

Pulse counter input (max. 10 kHz)

Pt100/Pt1000 sensor inputs

PTC thermistor inputs, double-insulated (5 V)

Phase sequence detector®

GENIbus communication connections

Connection of OD 401 operator display

alalalnmdNdalN

2|2V (= O

Connection of UPS PU 102 battery back-up*

Anybus CU 401 connection*

Ethernet CU 401 connection*

Modem connection

Modem for CU 401 control unit*

Anybus module for CU 401 control unit*

alalalalalalalalNdalalals

* accessory (requires FB 101 module)

154



17. Fault finding
17.1 Locked display

IR peration Alarm Description
Cluerview ] If this display appears, an external system is changing the settings, e.g. a SCADA sys-
101 mith tem.
] The display can be operated again when the external system is finished.
Dizplay locked @
The dizplay cannot be used becauze another
external system is changing the settings.
MPurp 1 stopped 025 h
Purmp 2 running 1093 h S
Float zwitches §
_ :
Station 1 E
2
17.2 CU 401 indicator lights
Fault (F):

The indicator light is red if the CU 401 unit does not function correctly.

@ls P BATT

TMO02 6670 1303

Quick Guide

Run (R):
The indicator light is green when the application program is running correctly.

F@F‘ BATT

Quick Guide

TMO02 6670 1303

Power (P):
The indicator light is green when the power supply to the CU 401 unit is OK.

TMO02 6670 1303

Quick Guide

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.

Quick Guide

TMO02 6670 1303

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.

TMO02 6670 1303
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17.3 10 403 indicator lights

Quick Guide

Quick Guide

17.4 10 401 indicator lights

TMO02 6690 1303

Status (S):

The indicator light is green when the 10 403 module is active and OK.

The indicator light is red if the 10 403 module does not function correctly.

Note: The indicator light is red until the program has been loaded into the CU 401.

TMO02 6690 1303

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.

5)1234567812345678

Quick Guide

TMO02 6684 1303

Status (S):

The indicator light is green when the 10 401 module is active and OK.

The indicator light is red if the 10 401 module does not function correctly.

Note: The indicator light is red until the program has been loaded into the CU 401.

53Q2345678Q23456 78

Quick Guide

TMO02 6684 1303

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.

512345(E7)812340E6 D8

Quick Guide

TMO02 6684 1303

Inputs for PTC sensor 6 and 7:

The indicator light is green when

« the input is used with PTC sensor (< 500 Q).
« the input is used with thermal switch (closed).
The indicator light is red when

« the inputis used with PTC sensor (MQ).

« the input is used with thermal switch (open).

17.5 PU 101 indicator lights

TMO02 7166 2703

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

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.)

(IR E R R R e

BAT FAIL CHARGING

UPS connection 5
- _ S
o
S
=
=
BAT FAIL:
The indicator light is red if the battery has not been fitted or the battery is not charged.
B R
UPS connection §
Ty i - g
©
S
=
|—
CHARGING:
The indicator light is yellow when the battery is being charged and the indicator light goes out
when the battery is fully charged.
PWROK HB.;T;M-L : @“ -
UPS connection 8
©
S
=
|—
Indicator light Function
The pump is running or has been stopped by a stop function.
» On(green) If flashing, the pump has been stopped by the user (CUE
on 3 menu), external start/stop or bus.
ot ® § Off (orange) The pump has been stopped with the on/off button.
9
<
Alarm % 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)

1013 mm

350 mm

Min. 80 mm

Min. 100 mm

It

‘ ‘I0401

L

‘[ Hloun

T—

Hloan; [

mumros X

L

-

=

NI

Jw

\

Fig. 30 Dimensional sketch, installation example 1

-

Mimensions, see section 18.4

18.2 Installation example 2 (two rows, with extension cable)

Extension cable kit
cable length: 1.2 metres

Extension cable kit

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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‘ S Terminator

Min. 60 mm

Terminator

—For dimensions, see section 18.4

For dimensions, see section 18.4

TMO3 8046 0307
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18.3 Installation example 3 (two rows, with extension cable and UPS module)

- 540 mm o £
£
g
[ £
=y
—— For dimensions, see section 18.4
Min. 80 mm
Good T A\ (I . .
U101 [ HCU401 l [ 10401 Extension cable kit
] . o cable length: 1.2 metres
:D ,,,,, x LI ‘ ‘
—
: L# g g )
o
e}
A
y
3
T T T 1 =
‘[ HI0401 ‘[ HI0401 ] E E
cmunoros X e PU102 [F—— 5
1 1 = ‘
Ny A =
o] \ loJ \ @/( ~ PU 102 (UPS module)
~ Terminator
|
| \

RN

F =

[©] o

Extension cable kit

1.5 metres

Length of cable supplied:

Fig. 32 Dimensional sketches, installation example 3

Note: Example 3 shows a pump controller with the possibility of

connecting four pumps.

Min. 50 mm

For dimensions, see section 18.4

TMO02 9557 1307
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18.4 Dimensional sketches, control unit and modules

CU 401, 10 403 and 10 401

162

1

EW\HHHHHHH\HHHHHHHH\HHH\HH\H\H
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136

o@s
PU 101
103
50 97
0000
g F sstacrion
PU 101
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n
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—
crunoros ™
U 1
N L& <
T

10 111 and 10 111 with communication module
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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.

All purp in alarms |— User If0 1 |—
Pump 1 in alarm | otused 7]

I QAT A g
i T T O O I R
AI QA7 QAE

I
u
u
u
u
u

1111
i
TIIIIEE

TMO04 3500 4508

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

1/0 are described below.

10 403 input/output

Function

Pressure transmitter in stormwater

Al retention basin

DO5 Start/stop of drain pump
DO6 Start/stop of mixer 1
DO7 Start/stop of mixer 2

DI1 Auto, drain pump

DiI2 Manual, drain pump

In this display, name and contactor settings are entered.

MO {normally open) |—
=
[ o3

MO {normally open) |—
[ o=
=

Fig. 35 Setting of digital inputs of 10 403
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MO (normally open) |—
=
=

MO {normally open) |—
=
=

unitsipuise 7]

—
0.0 =
=

o

TMO04 3715 7908



Setting of relay outputs of 10 403

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.

o0
s

TMO04 3714 4908

Fig. 36 Setting of digital inputs of 10 403

Setting of analog inputs of 10 403

Name for function is entered together with control signal and duty
range.

Econorizing basin KIS

MESsUrinG Uit
=
M, Fange =
2 =
I, FEnge: =
Input signal bype: E
. =l
Lo intetyal =

I
KLl Kl
MESsUrinG Uit MESsUrinG Uit
= =

M, Fange 5 M, Fange =

. B " =
i, FEngE: = I, FEnge: =
Input signal bype: [~ Input signal bype: E
Lo intetyal = 5 Lo intetyal =

TMO04 3713 4908

Fig. 37 Setting of analog inputs of 10 403




Setting of user-defined 1/0 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 10 1" active.

rpu 7]

rpu 7]

TMO04 3495 4508

Fig. 38 Setting of user-defined 1/0 1

Setting of user-defined 1/0 2

In this display, the drain pump is activated, as manual is set to
active or "User IO 1" is active.

rpu 7]

TMO04 3496 4508

Fig. 39 Setting of user-defined I/0 2




Setting of user-defined 1/0 3

In this display, the internal flag "User 10 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.

rpu x|

rpu ¥

TMO4 3497 4508

Fig. 40 Setting of user-defined 1/0 3

Setting of user-defined 1/0 4

In this display, mixer 1 is activated if "User 10 3" is active and the
mixer runs with a cycle of 30 seconds of operation and 30
seconds of stop.

rpt ¥

Timerpulse

10 403 - DOZ

TMO04 3498 4508

Setting of user-defined I/O 4




Setting of user-defined 1/0 5

In this display, mixer 2 is activated if "User 10 3" is active. The
mixer runs with a cycle of 30 seconds of operation and 30
seconds of stop.

rerioog =] [iserfogs o -

Timerpuse x|

T [ = fow o

Fig. 42 Setting of user-defined 1/0 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 (D14) CU 401 259
Digital input 5 (DI5) CU 401 260
Analog input 1 (Al1) CU 401 261
Analog input 2 (Al2) CU 401 262
Counter input (CNT) - -

Interlocked CU 401 264
Water level CU 401 265
Digital input 1 (DI5) 10 403 512
Digital input 2 (DI6) 10 403 513
Digital input 3 (DI7) 10 403 514
Digital input 4 (DI8) 10 403 515
Counter input (DI8) 10 403 516
Analog input 1 (Al1) 10 403 517
Analog input 2 (Al2) 10 403 518
Analog input 3 (Al3) 10 403 519
Analog input 4 (Al4) 10 403 520

Digital input 1 (DI1)

Pump1/2/3/41/5/6

768 /1024 /1280 /1536 /1792 /2048

Pump1/2/3/4/5/6

769 /102571281 /1537 /1793 / 2049

Pump1/2/3/4/5/6

770/1026 /1282 /1538 /1794 / 2050

(
Digital input 2 (DI2

(

(

Digital input 4 (DI4

Pump1/2/3/4/5/6

77171027 /1283 /1539 /1795 / 2051

)
Digital input 3 (DI3)
)
)

Digital input 5 (DI5

Pump1/2/3/4/5/6

77211028 /1284 / 1540/ 1796 / 2052

Therm. switch T6

Pump1/2/3/4/5/6

773/1029/1285/1541 /1797 / 2053

Therm. switch T7

Pump1/2/3/4/5/6

77411030/ 1286 /1542 /1798 / 2054

PT 100/PT 1000

Pump1/2/3/4/5/6

7757103171287 /1543 /1799 / 2055

SM111 Extra Al

WIO

Pump1/2/3/4/5/6

777 /1033 /1289 /1545 /1801 / 2057

Vibration

Pump is running

Pump1/2/3/4/5/6

779/1035/1291 /1547 / 1803 / 2059

Pump is stopped

Pump1/2/3/4/5/6

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 10 flag 2307
User flag 5 User 10 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

10 403 - DO1 3

10 403 - DO2 4

10 403 - DO3 5

10 403 - DO4 6
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P1 relay output 8 (DO8) -

P2 relay output 8 (DO8) 8

P4 relay output 8 (DO8) 10

P5 relay output 8 (DO8) 11

(
(
P3 relay output 8 (DO8) 9
(
(
(

P6 relay output 8 (DO8) 12

10 351_D00

10 351_DO01

10 351_D02

10 351_D03

10 351_D04

10 351_D05

10 351_D06

10 351_D07

10 351_D08

Subject to alterations.
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Index

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
10 401 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

|

1/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

10 111 8, 47, 60, 69, 122

10 401 3, 7, 46, 69

10 403 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

@]

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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Index
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 1118
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 1/0 12
Userlog 101, 128
Userlog intervals 129
\%
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.

Grundfosstrale 2

A-5082 Grodig/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

MpepcTtaeutenscteo NPYHAPOC B
MwuHcke

220123, MuHck,

yn. B. Xopyxeit, 22, od. 1105
TenedoH: (37517) 233-97-65
dakc: (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

Sao 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 predstavnistvo Zagreb
Cebini 37, Buzin

HR-10010 Zagreb

Phone: +385 1 6595 400

Telefax: +385 1 6595 499

Czech Republic
GRUNDFOS s.r.o.
Cajkovského 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

TIf.: +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 OU
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 1515

Télécopie: +33-4 74 94 10 51

Germany

GRUNDFOS GMBH

Schliterstr. 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 Hungaria Kift.
Park u. 8

H-2045 Torokbalint,
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

JI. Rawa Sumur Ill, Blok 111 / 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 ltalia S.r.l.

Via Gran Sasso 4

1-20060 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 iela 60, LV-1035, Riga,
Talr.: + 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
Stremsveien 344
Postboks 235, Leirdal
N-1011 Oslo

TIf.: +47-22 90 47 00
Telefax: +47-22 32 21 50

Poland

GRUNDFOS Pompy Sp. z 0.0.
ul. Klonowa 23

Baranowo k. Poznania
PL-62-081 Przezmierowo

Tel: (+48-61) 650 13 00

Fax: (+48-61) 650 13 50

Portugal

Bombas GRUNDFOS Portugal, S.A.
Rua Calvet de Magalhaes, 241
Apartado 1079

P-2770-153 Pacgo de Arcos

Tel.: +351-21-440 76 00

Telefax: +351-21-440 76 90

Romania

GRUNDFOS Pompe Romania SRL
Bd. Biruintei, nr 103

Pantelimon county lifov

Phone: +40 21 200 4100

Telefax: +40 21 200 4101

E-mail: romania@grundfos.ro

Russia

00O MpyHadoc

Poccus, 109544 Mocksa, yn. LkonbHas
39

Ten. (+7) 495 737 30 00, 564 88 00
dakc (+7) 495 737 75 36, 564 88 11
E-mail grundfos.moscow@grundfos.com

Serbia

GRUNDFOS Predstavnistvo Beograd
Dr. Milutina Ivkovi¢a 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.,

Podruznica Ljubljana

Blatnica 1, SI-1236 Trzin

Phone: +386 01 568 0610
Telefax: +386 01 568 0619
E-mail: slovenia@grundfos.si

Spain

Bombas GRUNDFOS Esparia 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 (Lunnagardsgatan 6)
431 24 MéIndal

Tel.: +46(0)771-32 23 00
Telefax: +46(0)31-331 94 60

Switzerland
GRUNDFOS Pumpen AG
Bruggacherstrasse 10
CH-8117 Fallanden/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 Bolgesi

lhsan 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

TOB FPYHO®OC YKPATHA
01010 Kuis, Byn. Mockoscbka 86,
Ten.:(+38 044) 390 40 50

dax.: (+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

Mpencrasutenscteo NTPYHADOC B
TawkeHTe

700000 TalwukeHT yn.Ycmana Hocupa 1-i
TYynuk 5

TenedoH: (3712) 55-68-15

dakc: (3712) 53-36-35

Addresses revised 18.12.2008
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