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1

General
About this document

Installation and operating instructions
The language of the original operating instructions is German. All
other languages of these instructions are translations of the original
operating instructions.
These installation and operating instructions are an integral part of
the product. They must be kept readily available at the place where
the product is installed. Strict adherence to these instructions is a
precondition for the proper use and correct operation of the product.
These installation and operating instructions correspond to the relevant version of the product and the underlying safety standards valid
at the time of going to print.
EC declaration of conformity:
A copy of the EC declaration of conformity is a component of these
operating instructions.
If a technical modification is made on the designs named there without our agreement or the declarations made in the installation and
operating instructions on product/personnel safety are not observed,
this declaration loses its validity.

2

Safety

These operating instructions contain basic information which must
be adhered to during installation, operation and maintenance. For this
reason, these operating instructions must, without fail, be read by the
service technician and the responsible specialist/operator before
installation and commissioning.
It is not only the general safety instructions listed under the main
point “safety” that must be adhered to but also the special safety
instructions with danger symbols included under the following main
points.

2.1

Symbols and signal words in the
operating instructions
Symbols

General danger symbol
Danger due to electrical voltage
NOTE

Signal words

DANGER!
Acutely dangerous situation.
Non-observance results in death or the most serious of injuries.
WARNING!
The user can suffer (serious) injuries. ’Warning’ implies that (serious) injury to persons is probable if this information is disregarded.
CAUTION!
There is a risk of damaging the product/unit. ’Caution’ implies that
damage to the product is likely if this information is disregarded.
NOTE:
Useful information on handling the product. It draws attention to
possible problems.
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•
•
•
•

Information that appears directly on the product, such as:
Direction of rotation arrow
Connection marks
Rating plate
Warning stickers
must be strictly complied with and kept in legible condition.

2.2

Personnel qualifications

The installation, operating and maintenance personnel must have the
appropriate qualifications for this work. Area of responsibility, terms
of reference and monitoring of the personnel are to be ensured by the
operator. If the personnel are not in possession of the necessary
knowledge, they are to be trained and instructed. This can be accomplished if necessary by the manufacturer of the product at the request
of the operator.

2.3

Danger in the event of nonobservance of the safety
instructions

Non-observance of the safety instructions can result in risk of injury
to persons and damage to the environment and the product/unit.
Non-observance of the safety instructions results in the loss of any
claims to damages.

•
•
•
•
•

In detail, non-observance can, for example, result in the following
risks:
Danger to persons from electrical, mechanical and bacteriological
influences
Damage to the environment due to leakage of hazardous materials
Property damage
Failure of important product/unit functions
Failure of required maintenance and repair procedures

2.4

Safety consciousness on the job

The safety instructions included in these installation and operating
instructions, the existing national regulations for accident prevention
together with any internal working, operating and safety regulations
of the operator are to be complied with.

2.5

Safety instructions for the operator

This appliance is not intended for use by persons (including children)
with reduced physical, sensory or mental capabilities, or lack of experience and knowledge, unless they have been given supervision or
instruction concerning use of the appliance by a person responsible
for their safety.

•
•
•

•
•
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Children should be supervised to ensure that they do not play with the
appliance.
If hot or cold components on the product/the unit lead to hazards,
local measures must be taken to guard them against touching.
Guards protecting against touching moving components (such as the
coupling) must not be removed whilst the product is in operation.
Leakages (e.g. from the shaft seals) of hazardous fluids (which are
explosive, toxic or hot) must be led away so that no danger to persons
or to the environment arises. National statutory provisions are to be
complied with.
Highly flammable materials are always to be kept at a safe distance
from the product.
Danger from electrical current must be eliminated. Local directives or
general directives [e.g. IEC, VDE etc.] and instructions from local
energy supply companies must be adhered to.
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2.6

Safety instructions for installation
and maintenance work

The operator must ensure that all installation and maintenance work
is carried out by authorised and qualified personnel, who are sufficiently informed from their own detailed study of the operating
instructions.
Work on the product/unit must only be carried out when at a standstill. It is mandatory that the procedure described in the installation
and operating instructions for shutting down the product/unit be
complied with.
Immediately on conclusion of the work, all safety and protective
devices must be put back in position and/or recommissioned.

2.7

Unauthorised modification and
manufacture of spare parts

Unauthorised modification and manufacture of spare parts will impair
the safety of the product/personnel and will make void the manufacturer’s declarations regarding safety.
Modifications to the product are only permissible after consultation
with the manufacturer. Original spare parts and accessories authorised by the manufacturer ensure safety. The use of other parts will
absolve us of liability for consequential events.

2.8

Improper use

The operating safety of the supplied product is only guaranteed for
conventional use in accordance with Section 4 of the operating
instructions. The limit values must on no account fall under or exceed
those specified in the catalogue/data sheet.

3

Transport and interim storage

Immediately after receiving the product: Check the product for transport damage. If transport damage is detected, the necessary steps
involving the carrier must be taken within the specified period.
CAUTION! Risk of property damage!
Incorrect transport and interim storage can cause damage to the
product.
• The switchgear is to be protected against moisture and mechanical
damage.
• The switchgear must not be exposed to temperatures outside the
range between -10°C and +50°C.

4

Intended use
Purpose

The SC/SCe switchgear is used for automatic, convenient control of
single-pump and multi-pump systems.

Fields of application

The field of application includes heating, ventilation and air-conditioning systems in residential buildings, hotels, hospitals and administrative and industrial buildings.
When used in conjunction with suitable signal transmitters, the
pumps offer low-noise and energy-saving operation. The performance of the pumps is adapted to the constantly changing requirements in the heating/water-supply system.
CAUTION! Risk of property damage!
Incorrect use/handling can lead to damage to the product.
• Intended use also includes compliance with these instructions.
• Any other use is considered to be outside the intended use.
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5

Product information

5.1

Type key

The type key consists of the following elements:
Example:

SC-HVAC 4x3.0 DOL FC WM

SC
SCe
HVAC

Smart Controller for pumps with fixed speed
Smart Controller for electronic pumps
Application in heating, ventilation and air-conditioning systems
Number of pumps

4x
3.0
DOL
SD
FC
WM
BM

Max. rated motor power P2 [kW]
Direct online (direct start)
Star-delta starting
With frequency converter
Wall mounted
Base mounted

Tab. 1 – Type key

5.2

Technical data
Property

Value

Mains supply voltage

3~400 V (L1, L2, L3, PE)

Frequency

50/60 Hz

Control voltage

24 V DC, 230 V AC

Max. current consumption

See rating plate

Protection class

IP 54

Max. fuse protection on mains side

See wiring diagram

Max. permissible ambient temperature

0 to +40°C

Electrical safety

Pollution degree II

Remarks

Tab. 2 – Technical data

Please provide all the information on the rating plate when ordering
spare parts.
5.3

Scope of delivery

5.4

Accessories

•
•
•
•

SC/SCe-HVAC switchgear
Wiring diagram
Installation and operating instructions for SC/SCe-HVAC
Installation and operating instructions for frequency converter (only
for SC ... FC version)
• Test report acc. to EN 60204-1
Accessories must be ordered separately:

Accessory

Description

Signal board

Relay output module for outputting individual run signals and fault signals

LON communication module

Bus communication module for “LON” networks

BACnet communication

Connection to BACnet MSTP (RS485)

ModBus RTU communication

Connection to ModBus RTU (RS485)

Tab. 3 – Accessories

Installation and operating instructions Wilo-SC/SCe-HVAC
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6

Description and function

6.1

Description of the product

6.1.1

Function description

For a description of the product, see also Fig. 1a to Fig. 1g.

The Smart control system, controlled by a microcontroller, is used to
control pump systems with up to 4 single pumps. The control variable
of a system is measured with corresponding signal transmitters and
controlled load-sensitively.
In the SC version, all pumps are fixed speed pumps – the control is a
2-point control. Non-controlled peak-load pumps are switched on
and off automatically depending on the load requirement.
In the SC-FC version, the controller acts on a frequency converter,
which in turn influences the speed of the base-load pump. A modification of the speed changes the volume flow and thus the power output of the pump system. Non-controlled peak-load pumps are
switched on and off automatically depending on the load requirement.
In the SCe version, each pump has an (integrated) frequency converter, with only the base-load pump undertaking the speed control.

6.1.2

Set-up of the control device

The set-up of the control device is dependent on the performance of
the pumps that are to be connected, and the version (SC, SC-FC, SCe),
see
Fig. 1a: SCe WM
Fig. 1b: SC direct starting WM
Fig. 1c: SC star-delta starting WM
Fig. 1d: SC star-delta starting BM
Fig. 1e: SC-FC direct starting WM
Fig. 1f: SC-FC direct starting BM
Fig. 1g: SC-FC star-delta starting BM
It consists of the following main components:
• Main switch:
Switches the switchgear on/off (item 1).
• Human-machine interface (HMI):
LCD for displaying operating data (see menus), LEDs for displaying the
operating status (operation/fault), operating knob for menu selection
and parameter input (item 2).
• Base board:
Printed circuit board with microcontroller; version corresponding to
device version (SC/SC-FC or SCe) (item 3).
• Fuse protection of drives and the frequency converter:
Fuse protection of the pump motors and the frequency converter.
In DOL version devices: Motor protection switch.
In the SCe version: Circuit breaker to protect the pump mains power
cable (item 4).
• Contactors/contactor combinations:
Contactors for switching on the pumps. In SD version devices, including the thermal tripping devices for excess current protection (set
value: 0.58 x IN) and the time relay for the star-delta switching
(item 5).
• Frequency converter:
Frequency converter for load-sensitive speed control of the baseload pump – only in the SC-FC version (item 6).
• Motor filter:
Filter for ensuring a sinusoidal motor voltage and for suppressing
voltage peaks – only in the SC-FC version (item 7).
• EMC filter:
Filter for suppressing EMC interference on mains side – only in the
SC-FC version up to 7.5 kW (item 8).
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6.2

Function and operation

DANGER! Risk of fatal injury!
When working on the open switchgear, there’s a danger of electric
shock from touching the live components.
• The work must be carried out only by qualified personnel!
• Adhere to regulations for accident prevention!
NOTE:
After connecting the switchgear to the supply voltage, as well as after
every mains interruption, the switchgear returns to the operating
mode set before the power interruption.

6.2.1

Operating modes of the switchgear
Normal operation of SC switchgear
with frequency converter (FC)
(see Fig. 2)

An electronic signal transmitter (measurement range to be set in
menu 5.2.1.0) supplies the control variable actual value as a 4...20 mA
current signal. Then the controller holds the current control variable
constant by comparing the setpoint and the actual value (for setting
of the reference setpoint (see Fig. 2, item 1), see menu 1.2.1.1). If
there is no “external off” signal and no fault, at least the base-load
pump runs at minimum speed. If the power requirement rises, the
speed of the base-load pump is first increased. If the power requirement cannot be met by this pump, the control system switches on a
peak-load pump and, if the requirement increases further, other
peak-load pumps (activation threshold: see Fig. 2, item 2; can be set
individually for each pump; menu 1.2.2.3/5/7). The peak-load pumps
run at constant speed; the speed of the base-load pump is controlled
to the setpoint in each case (see Fig. 2, item 4).
If the requirement drops until the controlling pump is working in its
lower performance range and no peak-load pump is required any
longer in order to meet the requirement, then the peak-load pump
switches off (deactivation threshold: see Fig. 2, item 3; can be set
individually for each pump; menu 1.2.2.4/6/8).
Delay times can be set in the menus 1.2.5.2 and 1.2.5.3 for activation
and deactivation of the peak-load pump.
If the frequency converter has a fault, the switchgear behaves like
switchgear without a frequency converter (see next section).

Normal operation of SC switchgear
without frequency converter
(see Fig. 3)

An electronic signal transmitter (measurement range to be set in
menu 5.2.1.0) supplies the control variable actual value as a 4...20 mA
current signal. Because there is no possibility for load-sensitive speed
adaptation of the base-load pump, the system works as a two-point
controller and keeps the control variable in the range between the
activation and deactivation thresholds (menus 1.2.2.3 to 1.2.2.8).
These must be set in relation to the reference setpoint (menu 1.2.1.1).
If there is no “external off” signal and no fault, at least the base-load
pump runs. If the power requirement cannot be met by this pump, the
control system switches on a peak-load pump and, if the requirement
increases further, other peak-load pumps (activation threshold: see
Fig. 3, item 2; can be set individually for each pump; menu 1.2.2.3/5/7).
If the requirement drops until no peak-load pump is required any
longer in order to meet the requirement, then the peak-load pump
switches off (deactivation threshold: see Fig. 3, item 3; can be set
individually for each pump; menu 1.2.2.4/6/8).
Delay times can be set in the menus 1.2.5.2 and 1.2.5.3 for activation
and deactivation of the peak-load pump.

Normal operation of SCe switchgear
(see Fig. 3)

Installation and operating instructions Wilo-SC/SCe-HVAC

An electronic signal transmitter (measurement range to be set in
menu 5.2.1.0) supplies the control variable actual value as a 4...20 mA
current signal. Then the controller holds the control variable constant
by comparing the setpoint and the actual value (for setting of the reference setpoint (see Fig. 3, item 1), see menu 1.2.1.1). If there is no
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“external off” signal and no fault, at least the base-load pump runs at
minimum speed (Fig. 4a). If the power requirement can no longer be
met by this pump at the speed that can be set in menu 1.2.3.1,
another pump starts when the reference setpoint is undershot (see
Fig. 3, item 1) and takes over the speed control (Fig. 4b). The previous
base-load pump continues to run at max. speed as a peak-load pump.
This procedure is repeated with increasing load until the maximum
number of pumps is reached (here: 3 pumps – see Fig. 4c).
If the requirement drops, then the controlling pump is switched off
when the speed that can be set in menu 1.2.3.2 is reached and the
reference setpoint is exceeded at the same time; then, a former peakload pump takes over control.
Delay times can be set in the menus 1.2.5.2 and 1.2.5.3 for activation
and deactivation of the peak-load pump.
Pump cycling

Various mechanisms of pump cycling are applied optionally in order to
ensure that the loads on all pumps are as uniform as possible and to
balance the running times of the pumps.
The base-load pump is cycled on each requirement (after deactivation of all pumps).
Furthermore, a cycling of the base-load pump can also be activated
(menu 5.6.1.0). The running time between 2 cycling procedures can
be set in menu 5.6.2.0.

Standby pump

One pump can be defined as the standby pump. When this operating
mode is activated, this pump is not activated in normal operation. It is
switched on only if a pump fails due to a fault. However, the standby
pump is subject to standstill monitoring and is included in the test run.
Service life optimisation ensures that every pump becomes a standby
pump once.
This function is preset at the factory and can be changed only by Wilo
customer service.

Pump test run

A cyclic test run of the pumps can be activated in order to avoid
lengthy standstill periods (menu 5.7.1.0). The time between two test
runs can be defined in menu 5.7.2.0 for this purpose. In the SCe and
SC...FC versions, the speed of the pump (during the test run) can be
set (menu 5.7.3.0).
A test run only happens when the system is at standstill. A test run
does not happen when the switchgear is in “external off” status.

Low water
(only for control mode Δp-c)

A low-water signal can be fed to the control system via a normally
closed contact by means of the signal from a suction-side pressure
switch or break tank float switch. The pumps are switched off after a
delay time that can be set in menu 1.2.5.4 has expired. If the signal
input is closed again within the delay time, this does not lead to deactivation.
The system restart after a deactivation due to low water is performed
automatically after the signal input closes (delay time acc. to menu
1.2.5.5).
The fault signal is reset automatically after the restart. However, it can
be read out from the history memory.

Monitoring of maximum and minimum pressure (only for control mode
Δp-c)

The limit values for safe system operation can be set in menu 5.4.0.0.
Exceeding the maximum pressure (menu 5.4.1.0) leads to delayed
(menu 5.4.4.0) deactivation of all pumps. The collective fault signal is
activated.
Normal operation is enabled again after the pressure has dropped
below the activation threshold.
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In menu 5.4.2.0, it is possible to set the pressure threshold of the minimum pressure monitoring, and in menu 5.4.5.0, the delay time. The
behaviour of the switchgear when this pressure threshold is undershot can be selected in menu 5.4.3.0 (deactivation of all pumps or
continued operation). The collective fault signal is activated in all
cases.
External off

It is possible to deactivate the control device externally using a normally closed contact. This function takes priority; all pumps running in
automatic mode are switched off.
The pumps can be started in manual mode. The frost protection function is active.

Operation in the event of a sensor
fault

In the event of a sensor fault (e.g. wire break), the behaviour of the
switchgear can be defined in menu 5.2.3.0. The system is either
switched off or continues to run with a pump. In the SCe and SC...FC
versions, the speed of this pump can be set in menu 5.2.4.0.

Operating mode of the pumps

The operating mode of the pumps can be selected in menus 3.2.1.1,
3.2.2.1, 3.2.3.1 and 3.2.4.1 (hand, off, auto). In the SCe version, the
speed in “hand” operating mode can be set (menus 3.2.1.2, 3.2.2.2,
3.2.3.2 and 3.2.4.2).

Setpoint changeover

The control system can work with two different setpoints. They are
set in menus 1.2.1.1 and 1.2.1.2.
Setpoint 1 is the reference setpoint. A changeover to setpoint 2 is
performed by closing the external digital input (acc. to wiring diagram).
If setpoint 2 is set to 0, all pumps are switched off and the frost protection function is activated.

Remote setpoint adjustment

Using the corresponding terminals (in accordance with the wiring diagram), remote adjustment of the setpoint is possible using an analogue current signal (4-20 mA). This function can be activated in
menu 5.3.1.0.
The input signal is always in relation to the sensor measuring range
(e.g. DDG 40: 20 mA corresponds to 40 m (water column)).
In control mode T-c, 4-10 mA corresponds to 0-150 K.
If the external setpoint is 0, all pumps are switched off and the frost
protection function is activated.

Function of the collective run signal
(SBM)

The desired function of the SBM can be set in menu 5.5.1.0. In this
case, it is possible to select between “Ready” (switchgear is ready for
operation) and “Run” (at least one pump is running).

Logic reversal of the collective fault
signal (SSM)

The desired logic of the SSM can be set in menu 5.5.2.0. In this case, it
is possible to select between negative logic (falling edge in case of a
fault = “fall”) or positive logic (rising edge in case of a fault = “raise”).

Frost protection (not for control
mode Δp-c)

A frost protection signal can be fed to the control system via a normally closed contact by means of the signal from a frost protection
thermostat. If the signal input is opened, a pump is activated at minimum speed with a delay, and the collective fault signal is activated.
After the normally closed contact closes, the system returns to the
specified automatic mode. The fault signal is reset automatically, but
can be read out from the history memory.
Frost protection operation is possible only if the system is switched
off by setpoint 2, analogue external setpoint or external OFF.

Installation and operating instructions Wilo-SC/SCe-HVAC
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Fault-actuated switchover of multipump system

SC switchgear with frequency converter (FC):
If the base-load pump has a fault, it is switched off and another pump
is switched onto the frequency converter. If the frequency converter
has a fault, the switchgear works like an SC switchgear without frequency converter.
SC switchgear without frequency converter:
If the base-load pump has a fault, it is switched off and one of the
peak-load pumps is managed by the control system as a base-load
pump.
SCe switchgear:
If the base-load pump has a fault, it is switched off and another pump
takes over the control function.
A fault of a peak-load pump always leads to its deactivation and to
the activation of another peak-load pump (possibly also the standby
pump).

6.2.2

Control modes

The basic control mode of the system can be preselected in menus
1.1.1.0 to 1.1.1.8.
An electronic signal transmitter (measurement range to be set in
menu 5.2.1.0) supplies the control variable actual value, e.g. as a
4...20 mA current signal. For the devices with temperature sensor
inputs, the resistance change of Pt100 or Pt1000 sensors is detected
(depending on the jumper setting; see Fig. 5).
The following control modes can be selected:
p-c (constant differential pressure – see Fig. 6)
The differential pressure (between two system points) is held constant in accordance with the setpoint under changing load conditions
(volume flow).
Multi-pump operation is possible.
p-v (variable differential pressure – see Fig. 7) (only SCe/SC…FC)
The control setpoint of the exclusively running base-load pump is
adjusted and corrected as a function of the volume flow between
Hmin (menu 1.2.1.3) and setpoint (setpoint ≥ Hmin ≥ 0.4 x setpoint).
Furthermore, the zero-delivery head (H0) of the pump must be input
(menu 1.2.1.1).
After load-sensitive cut-in of one or more peak-load pumps, the system operates in the p-c mode.
Multi-pump operation is possible. External analogue setpoint specification is possible.
p-c (constant absolute pressure – see Fig. 8)
The output pressure of the system is held constant in accordance with
the setpoint under changing load conditions (volume flow).
Multi-pump operation is possible.
T-c (constant differential temperature – see Fig. 9)
The differential temperature (between two system points; feed/
return) is held constant in accordance with the setpoint under changing load conditions (volume flow).
Multi-pump operation is possible.

54

WILO SE 02/2014

English
n=f(xT) (speed-controller – dependent on temperature –
see Fig. 10)
The speed of the base-load pump is set in dependence on the input
temperature (select the control mode in accordance with the desired
temperature input). You can choose between rising and falling
dependence on the control input (menu 1.2.4.4).
The speed of the base-load pump is set between fmin and fmax
(1.2.6.1 and 1.2.6.2) and Tmin and Tmax (1.2.1.1 and 1.2.1.2).
Multi-pump operation is not possible.
n=f(AI) (manual control mode – see Fig. 11)
Using the corresponding terminals (in accordance with the wiring diagram), remote adjustment of the speed of the base-load pump is possible using an analogue current signal (4-20 mA).
The speed of the base-load pump is set between fmin and fmax (1.2.6.1
and 1.2.6.2) (4 mA corresponds to fmin; 20 mA corresponds to fmax).
Multi-pump operation is not possible.
6.2.3

Motor protection

Excess temperature protection
Motors with WSK (thermal winding contact) signal an excess winding
temperature to the control device by opening a bimetal strip contact.
The WSK is connected according to the wiring diagram.
Faults of motors that are equipped with a temperature-dependent
resistor (PTC) for excess temperature protection can be detected
using optional evaluation relays.
Excess current protection
Direct-starting motors are protected by motor protection switches
with thermal and electromagnetic tripping devices. The trigger current (Inom) must be set directly at the motor protection switch.
Motors with Y-∆ starting are protected by thermal overload relays.
These are installed directly on the motor contactors. The trigger current must be set and is 0.58 x Inom with the Y-∆ starting of the pumps
used.
All motor protection devices protect the motor during operation with
the frequency converter or in mains operation. Pump faults which
reach the switchgear result in deactivation of the corresponding
pump and activation of the SSM. After the cause of the fault has been
rectified, it is necessary to acknowledge the fault.
The motor protection is also active in manual mode and leads to deactivation of the corresponding pump.
In the SCe version, the pump motors protect themselves by mechanisms integrated in the frequency converters. The error messages
from the frequency converters are handled in the switchgear as
described above. Acknowledgement is not required after the errors
have been corrected.
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6.2.4

Operation of the switchgear

Operating elements
• Main switch on/off (lockable in “Off” position)
• The LCD shows the operating statuses of the pumps, the controller
and the frequency converter. The menu selection and parameter
input are performed using the operating knob. Turn the knob to
change values or to scroll through a menu level; press it in order to
select and confirm (Fig. 11).

Fig. 11:Operation of the operating knob

Information appears on the display as shown in the sample illustration
below (see Fig. 12):

Fig. 12: Display structure

Elements of the display:
item
1
2
3
4
5
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Menu number
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WILO SE 02/2014

English
The following graphic symbols are used:
Symbol

Function/description

Availability

Go back (brief press: one menu level; long
press: main screen)

All device
versions

EASY menu

All device
versions

EXPERT menu

All device
versions

Service

All device
versions

Service logged in

All device
versions

1st meaning: Service not logged in
All device
2nd meaning: Display value – no entry possible versions
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Pump status symbol: Pump available but
switched off

All device
versions

Pump status symbol: Pump running with
speed control (bar varies according to the
speed of the pump)
Pump status symbol: Pump running at max.
speed or fixed on mains

SCe, SC... FC

Parameter

All device
versions

Information

All device
versions

Fault

All device
versions

Fault acknowledgement

All device
versions

Acknowledge fault

All device
versions

Alarm settings

All device
versions

Pump

All device
versions

Pump 1

All device
versions

Pump 2

All device
versions

Pump 3

All device
versions

Pump 4

All device
versions

All device
versions

57

English
Symbol

58

Function/description

Availability

Pump cycling

All device
versions

Pump test run

All device
versions

Setpoint

All device
versions

Minimum delivery head for setpoint 1
(only p-v)

SCe, SC... FC

Setpoint 1

All device
versions

Minimum delivery head for setpoint 2
(only p-v)

SCe, SC... FC

Setpoint 2

All device
versions

Zero-delivery head (only p-v)

SCe, SC... FC

External setpoint

All device
versions

Switching thresholds

All device
versions

Activation threshold

All device
versions

Deactivation threshold

All device
versions

Actual value

All device
versions

Sensor: Signal type

All device
versions

Sensor: Measurement range

All device
versions

Sensor: Fault

All device
versions

Speed

SCe, SC... FC

Pump speed

SCe, SC... FC

Speed of pump 1

SCe, SC... FC

Speed of pump 2

SCe, SC... FC
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Symbol
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Function/description

Availability

Speed of pump 3

SCe, SC... FC

Speed of pump 4

SCe, SC... FC

Speed in manual mode

SCe

Maximum speed

SCe, SC... FC

Minimum speed

SCe, SC... FC

Frequency converter

SCe, SC... FC

Positive ramp

SCe, SC... FC

Negative ramp

SCe, SC... FC

Pump activation and deactivation delay times

All device
versions

Set time

All device
versions

Follow-up time

All device
versions

Setting of PID parameters

SCe, SC... FC

Proportional component setting

SCe, SC... FC

Integral component setting

SCe, SC... FC

Differential component setting

SCe, SC... FC

Control mode

All device
versions

Operating mode of the switchgear

All device
versions

Operating mode of the pump

All device
versions

Stand-by

All device
versions

Limit values (only p-c)

All device
versions
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Symbol
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Function/description

Availability

Maximum pressure (only p-c)

All device
versions

Minimum pressure (only p-c)

All device
versions

Maximum pressure: Delay time (only p-c)

All device
versions

Minimum pressure: Delay time (only p-c)

All device
versions

Maximum pressure threshold (only p-c)

All device
versions

Minimum pressure threshold (only p-c)

All device
versions

Behaviour in the event of minimum pressure
(only p-c)

All device
versions

Switchgear data, controller type,
ID number, software/firmware

All device
versions

Operating data

All device
versions

Operating hours

All device
versions

Operating hours of pump 1

All device
versions

Operating hours of pump 2

All device
versions

Operating hours of pump 3

All device
versions

Operating hours of pump 4

All device
versions

Switching cycles

All device
versions

Switching cycles of pump 1

All device
versions

Switching cycles of pump 2

All device
versions

Switching cycles of pump 3

All device
versions

Switching cycles of pump 4

All device
versions

Communication

All device
versions
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Symbol

Function/description

Availability

Communication parameters

All device
versions

ModBus

All device
versions

BACnet

All device
versions

Collective fault signal (SSM) parameter

All device
versions

Collective run signal (SBM) parameter

All device
versions

Frost protection function triggered

All device
versions

Low water (only p-c)

All device
versions

Delay time, restart after low water (only p-c)

All device
versions

Follow-up time for low water (only p-c)

All device
versions

Peak-load pump: Activation threshold

All device
versions

Peak-load pump 1: Activation threshold

SC, SC... FC

Peak-load pump 2: Activation threshold

SC, SC... FC

Peak-load pump 3: Activation threshold

SC, SC... FC

Peak-load pump: Delay time for activation

All device
versions

Peak-load pump: Deactivation threshold

All device
versions

Peak-load pump 1: Deactivation threshold

SC, SC... FC

Peak-load pump 2: Deactivation threshold

SC, SC... FC

Peak-load pump 3: Deactivation threshold

SC, SC... FC

Peak-load pump: Delay time for deactivation

All device
versions

Tab. 4 – Symbols
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6.2.5

Menu structure

The menu structure of the control system has 4 levels.
Navigation in the individual menus and the parameter input are
described in the following example (change of control mode from
Δp-c to ΔT-c; see Fig. 13):

Fig. 13: Navigation and parameter input (example)

Refer to the following table for a description of the individual menu
items.
Menu no./
notes

Description

Parameter range

Factory setting

0

The main screen shows the status of
the system.

–

–

1.0.0.0

The EASY menu only makes it possible to set the control mode and the
1st setpoint.

–

–

1.0.0.0

The EXPERT menu contains other
settings that can be used for detailed
adjustment of the switchgear.

–

–

1.1.0.0

Menu for selecting the desired control modes.

–

–
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Menu no./
notes
1.1.1.0

Display

Description

Parameter range

Factory setting

The control mode currently enabled
for operation is displayed.

p–c
Δp–c
Δp–v
ΔT–c
n(f)=FT
n(f)=RT
n(f)=AI

Δp–c

Currently, the constant differential
pressure control mode is selected.

1.1.1.1

Option of constant pressure control
mode (currently not selected for
operation).

–

–

1.1.1.3

Option of variable differential pressure control mode (currently not
selected for operation).

–

–

1.1.1.4

Option of constant differential temperature control mode (currently not
selected for operation).

–

–

1.1.1.5

Option of “speed controller –
dependent on feed temperature”
control mode (currently not selected
for operation).

–

–

Option of “speed controller –
dependent on return temperature”
control mode (currently not selected
for operation).

–

–

Option of manual control mode (currently not selected for operation).

–

–

1.2.0.0

Setpoints

–

–

1.2.1.0

Setpoints 1 and 2
(only in EXPERT menu).

–

–

Only SCe,
SC... FC

Only SCe,
SC... FC

1.1.1.6
Only SCe,
SC... FC

1.1.1.7
Only SCe,
SC... FC

Not for
n=f(AI)
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Menu no./
notes
1.2.1.1

Display

Description

Parameter range

Factory setting

Setting of the first setpoint

0.0 ... 20.0 ...
Sensor measurement range [m]

20.0 m

Setting of the first setpoint

0.0 ... 4.0 ...
Sensor measurement range [bar]

4.0 bar

Setting of the first setpoint

0.0 ... 4.0 ... 150
[K]

4.0 K

Only Δp-c,
Δp-v

1.2.1.1
Only p-c

1.2.1.1
Only ΔT-c

1.2.1.1

Setting of the maximum temperature 0.0 ... 70.0 ... 170
[°C]

70.0 °C

Setting of the second setpoint

0.0 ... 10.0 ...
Sensor measurement range [m]

10.0 m

Setting of the second setpoint

0.0 ... 5.0 ...
Sensor measurement range [bar]

5.0 bar

Setting of the second setpoint

0.0 ... 5.0 ... 150
[K]

5.0 K

Setting of the minimum temperature

–40.0... 20.0...
70.0
[°C]

20.0 °C

Setting of the minimum permissible
delivery head for the first setpoint

0.0 ... 10.0 ...
Sensor measurement range [m]

10.0 m

Only
n= f(RT)
n= f(FT)
1.2.1.2
Only Δp-c,
Δp-v

1.2.1.2
Only p-c

1.2.1.2
Only ΔT-c

1.2.1.2
Only
n = f(RT)
n = f(FT)
1.2.1.3
Only Δp-v
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Menu no./
notes
1.2.1.4

Display

Description

Parameter range

Factory setting

Setting of the minimum permissible
0.0 ... 5.0 ...
delivery head for the second setpoint Sensor measurement range [m]

5.0 m

Setting of the zero-delivery head of
the pump

0.0 ... 30.0 ...
Sensor measurement range [m]

30.0 m

Thresholds

–

–

1.2.2.3

Setting of the activation threshold of
the 1st peak-load pump (in % of the
active setpoint)

75 … 90 …100
[%]

90%

1.2.2.3

Activation threshold
1st peak-load pump

–

–

Activation threshold
1st peak-load pump

–

–

Activation threshold
1st peak-load pump

–

–

1.2.2.4

Setting of the deactivation threshold
of the 1st peak-load pump (in % of
the active setpoint)

100 ... 115 ... 125
[%]

115%

1.2.2.4

Deactivation threshold
1st peak-load pump

–

–

Only Δp-v

1.2.1.5
Only Δp-v

1.2.2.0
Only SC,
SCe... FC

Only Δp-c,
Δp-v

1.2.2.3
Only p-c

1.2.2.3
Only ΔT-c

Only Δp-c,
Δp-v
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Menu no./
notes

Description

Parameter range

Factory setting

Deactivation threshold
1st peak-load pump

–

–

Deactivation threshold
1st peak-load pump

–

–

1.2.2.5

Setting of the activation threshold of
the 2nd peak-load pump (in % of the
active setpoint)

75 … 90 …100
[%]

90%

1.2.2.5

Activation threshold
2nd peak-load pump

–

–

Activation threshold
2nd peak-load pump

–

–

Activation threshold
2nd peak-load pump

–

–

1.2.2.6

Setting of the deactivation threshold
of the 2nd peak-load pump (in % of
the active setpoint)

100 ... 110 ... 125
[%]

110%

1.2.2.6

Deactivation threshold
2nd peak-load pump

–

–

Deactivation threshold
2nd peak-load pump

–

–

1.2.2.4

Display

Only p-c

1.2.2.4
Only ΔT-c

Only Δp-c,
Δp-v

1.2.2.5
Only p-c

1.2.2.5
Only ΔT-c

Only Δp-c,
Δp-v

1.2.2.6
Only p-c
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Menu no./
notes

Description

Parameter range

Factory setting

Deactivation threshold
2nd peak-load pump

–

–

1.2.2.7

Setting of the activation threshold of
the 3rd peak-load pump (in % of the
active setpoint)

75 … 90… 100
[%]

90%

1.2.2.7

Activation threshold
3rd peak-load pump

–

–

Activation threshold
3rd peak-load pump

–

–

Activation threshold
3rd peak-load pump

–

–

1.2.2.8

Setting of the deactivation threshold
of the 3rd peak-load pump (in % of
the active setpoint)

100 … 105… 125
[%]

105%

1.2.2.8

Deactivation threshold
3rd peak-load pump

–

–

Deactivation threshold
3rd peak-load pump

–

–

Deactivation threshold
3rd peak-load pump

–

–

1.2.2.6

Display

Only ΔT-c

Only Δp-c,
Δp-v

1.2.2.7
Only p-c

1.2.2.7
Only ΔT-c

Only Δp-c,
Δp-v

1.2.2.8
Only p-c

1.2.2.8
Only ΔT-c
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Menu no./
notes

Description

Parameter range

Factory setting

Speeds

–

–

1.2.3.1

Setting of the peak-load pump activation threshold in relation to the
speed of the base-load pump

78… 98… fmax–2
[%]

98%

1.2.3.2

Setting of the peak-load pump deac- SCe:
tivation threshold in relation to the
fmin+2 … 32 … 52
[%]
speed of the base-load pump
SC... FC:
fmin+2 … 42 … 92
[%]

1.2.3.0

Display

Only SCe,
SC... FC

32%

42%

PID controller parameter menu

–

–

1.2.4.1

Setting of the proportional factor

0 … 0.5… 100.0

0.5

1.2.4.2

Setting of the integral factor

0.0 … 2.0… 300.0
[s]

2.0 s

1.2.4.3

Setting of the differential factor

0.0 … 300.0
[s]

0.0 s

1.2.4.4

Setting of the controller curve
(rising or falling)

Raise
Fall

Raise

Delay times

–

–

1.2.4.0
Only SCe,
SC... FC

Only
n= f(RT)
n= f(FT)
1.2.5.0
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Menu no./
notes
1.2.5.2

1.2.5.3

Display

Description

Parameter range

Factory setting

Setting of the activation delay of the
peak-load pump

0 … 30 … 120
[s]
Only p–c:
0 … 3 … 120
[s]

30 s

0 … 30 … 120
[s]
Only p–c:
0 … 3 … 120
[s]

120 s

Setting of the deactivation delay of
the peak-load pump

3s

3s

Setting of the follow-up time for dry- 0 … 15 … 180
running protection
[s]

15 s

Setting of the restart delay after dry
run

0 … 5 … 10
[s]

5s

Frequency converter parameters

–

–

1.2.6.1

Setting of the maximum speed

80 … 100
[%]

100%

1.2.6.2

Setting of the minimum speed

SCe:
15 … 30 … 50
[%]
SC... FC:
40 … 90
[%]

1.2.5.4
Only p-c

1.2.5.5
Only p-c

1.2.6.0
Only SCe,
SC... FC

30%

40%

1.2.6.3

Setting of the acceleration ramp time 0.0 … 3.0 … 10.0
[s]

3.0 s

1.2.6.4

Setting of the deceleration ramp time 0.0 … 3.0 … 10.0
[s]

3.0 s
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Menu no./
notes

Display

Description

Parameter range

Factory setting

2.0.0.0

Communication

–

–

2.1.0.0

Display of currently activated
field bus

No
Modbus
BACnet

No

3.0.0.0

Pump menu

–

–

3.1.0.0

Release/stop of all pumps

OFF
ON

OFF

3.2.0.0

Single pumps

–

–

3.2.1.0
to
3.2.4.0

Menu for pump 1, 2, 3, 4

–

–

3.2.1.1
to
3.2.4.1

Selection of the operating mode of
pump 1, 2, 3, 4

OFF
HAND
AUTO

AUTO

3.2.1.2
to
3.2.4.2

Setting of the speed for manual mode
of pump 1, 2, 3, 4

0 … 100
[%]

100%

Information

–

–

Only SCe
4.0.0.0
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Menu no./
notes

Display

Description

Parameter range

Factory setting

4.1.0.0

Operating value

–

–

4.1.1.0

Actual value

–

–

Actual value

–

–

Actual value of feed temperature

–

–

Actual value of return temperature

–

–

Actual value

–

–

Active setpoint

–

–

Active setpoint

–

–

Active setpoint

–

–

Only Δp-c,
Δp-v

4.1.1.0
Only p-c

4.1.1.1
Only ΔT-c,
n = f(FT)

4.1.1.2
Only
ΔT-c,
n = f(RT)
4.1.1.0
Only n = f(AI)

4.1.2.0
Only Δp-c,
Δp-v

4.1.2.0
Only p-c

4.1.2.0
Only ΔT-c
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Menu no./
notes

Description

Parameter range

Factory setting

Pump speeds

–

–

4.1.3.1
to
4.1.3.4

Speed
Pump 1, 2, 3, and 4

–

–

4.2.0.0

Operating data

–

–

4.2.1.0

Total running time of the system

–

–

4.2.2.0

Running time of the pumps

–

–

4.2.2.1
to
4.2.2.4

Total running time of pumps 1, 2, 3,
and 4

–

–

4.2.3.0

System’s switching cycles

–

–

4.2.4.0

Menu for switching cycles of the indi- –
vidual pumps

–

4.2.4.1
to
4.2.4.4

Number of switching cycles
Pump 1, 2, 3, and 4

–

4.1.3.0

Display

Only SCe,
SC... FC
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Menu no./
notes

Display

Description

Parameter range

Factory setting

4.3.0.0

System data

–

–

4.3.1.0

System type

–

SC
SC... FC
SCe

4.3.2.0

Serial number in ticker format

–

–

4.3.3.0

Software version

–

–

4.3.4.0

Firmware version

–

–

5.0.0.0

Operating parameter settings

–

–

5.1.0.0

Communication

–

–

5.1.1.0

Modbus

–

–

5.1.1.1

Selection of the baud rate

9.6
19.2
38.4
76.8

19.2
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Menu no./
notes

Description

Parameter range

Factory setting

5.1.1.2

Setting of the slave address

1 … 10 … 247

10

5.1.1.3

Selection of the parity

even
none
odd

even

5.1.1.4

Selection of the number of stop bits

1
2

1

5.1.2.0

BACnet

–

–

5.1.2.1

Selection of the baud rate

9.6
19.2
38.4
76.8

19.2

5.1.2.2

Setting of the slave address

1 … 128 … 255

128

5.1.2.3

Selection of the parity

none

none

5.1.2.4

Selection of the number of stop bits

1

1

5.1.2.5

Setting of the BACnet device
instance ID

0 … 128 … 9999

128
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Menu no./
notes

Display

Description

Parameter range

Factory setting

5.2.0.0

Sensor settings

–

–

5.2.1.0

Selection of the measurement range

2
10
20
40
60
100
160
250
[m]

40 m

Selection of the measurement range

0–6
0–10
0–16
0–25
[bar]

0–16 bar

Selection of the electrical signal type

0–10 V
2–10 V
0–20 mA
4–20 mA

4–20 mA

Only Δp-c,
Δp-v

5.2.1.0
Only p-c

5.2.2.0

Attention!
For a voltage signal, the corresponding jumper setting must be selected
on the printed circuit board.
5.2.3.0

Selection of the system reaction in
the event of a sensor fault

Stop
Var

Stop

5.2.4.0

Setting of the speed in the event of a
sensor fault

fmin … 60 … fmax
[%]

60%

5.3.0.0
Only
Δp-c,
Δp-v,
p-c,
ΔT-c

External setpoint

–

–

5.3.1.0

Activation of the external setpoint

OFF
ON

OFF

Only SCe,
SC... FC

Attention!
Only a 4-20 mA signal is possible.
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Menu no./
notes

Description

Parameter range

Factory setting

Limit values

–

–

5.4.1.0

Setting of the switching threshold for
maximum pressure

100.0 … 150.0 …
300.0

150.0

5.4.1.0

Maximum pressure

–

–

5.4.2.0

Setting of the switching threshold for
minimum pressure

0.0 … 100.0
[%]

0.0%

5.4.2.0

Minimum pressure

–

–

5.4.3.0

Selection of the behaviour in the
event of minimum pressure

OFF (stop)
ON (cont)

OFF (stop)

5.4.4.0

Setting of the delay for the maximum
pressure signal

0 … 20 … 60
[s]

20 s

5.4.5.0

Setting of the delay for the minimum
pressure signal

0 … 20 … 60
[s]

20 s

5.5.0.0

Signal output parameters

–

–

5.4.0.0

Display

Only p-c
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Menu no./
notes

Display

Description

Parameter range

Factory setting

5.5.1.0

Selection of the behaviour of the col- Ready
lective run signal (SBM) relay
Run

Run

5.5.2.0

Selection of the behaviour of the col- Fall
lective fault signal (SSM) relay
Raise

Raise

5.6.0.0

Pump cycling

–

–

5.6.1.0

Activation of pump cycling

ON
OFF

ON

5.6.2.0

Setting of the interval between two
pump cycling processes

1 … 6 … 24
[h]

6h

5.7.0.0

Pump test run

–

–

5.7.1.0

Activation of the pump test run

OFF
ON

OFF

5.7.2.0

Setting of the interval between two
pump test runs

1 … 6 … 24
[h]

6h

fmin … 60 … fmax
[%]

60%

5.7.3.0

Setting of the speed for the pump
test run

Only SCe,
SC... FC
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Menu no./
notes

Display

Description

Parameter range

Factory setting

6.0.0.0

Fault signals

–

–

6.1.0.0

Reset of the fault signals

–

–

6.1.0.1
to
6.1.1.6

Fault signal of the last 16 fault signals
(FIFO principle)

–

–

Tab. 5 – Menu items

6.2.6

Operation levels

The parameterisation of the switchgear is divided into the menu areas
EASY and EXPERT.
For rapid commissioning using the factory presets, it is enough to set
the control mode and setpoint 1 in the EASY area.
The EXPERT area is provided for changing other parameters and for
reading out data from the device.
Menu level 7.0.0.0 is reserved for Wilo customer service.

7

Installation and electrical
connection
Safety

DANGER! Risk of fatal injury!
There is a risk of fatal injury from electric shock when working on
electrical equipment.
• Danger from electrical current must be eliminated.
• Local directives or general directives [e.g. IEC, VDE etc.] and
instructions from local energy supply companies must be adhered
to.
DANGER! Risk of fatal injury!
Incorrect installation and improper electrical connections can be
life-threatening.
• Have the electrical connections established by licensed electricians only, in compliance with the applicable regulations!
• Adhere to regulations for accident prevention!

7.1
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Installation

Wall-mounted installation (WM):
• Fasten the wall model by means of four 8 mm screws. While doing so,
the protection class is to be ensured using suitable measures.
Floor model, base-mounted (BM):
• The floor model is set up free-standing on a level surface (with sufficient bearing capacity). An up-right panel support with a height of
100 mm is available for the cable inlet as standard. Other supports are
available on request.
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7.2

7.2.1

Electrical connection
Safety

DANGER! Risk of fatal injury!
An improper electrical connection can result in a fatal electrical
shock.
• Have the electrical connection established by an electrician
approved by the local electricity supplier only and in accordance
with local regulations.
• Observe the installation and operating instructions for the accessories!

Mains connection

DANGER! Risk of fatal injury!
There is a potentially fatal voltage on the supply side, even when
the main switch is switched off.
• Observe general safety instructions!
The mains type, current type and voltage of the mains connection
must match the details on the rating plate of the control device.

Mains requirements

NOTE:
In accordance with EN / IEC 61000-3-11, the switchgear and pump
with a power of ... kW (column 1) are intended for operation on a
mains power supply with a system impedance Zmax at the building
connection of max. ... Ω (column 2) with a maximum number of
switching operations per hour of ... (column 3) (see Table 6 below).
If the mains impedance and the number of switching operations per
hour are greater than the values given in the table, the switchgear
with the pump may lead to temporary voltage drops and also to disturbing voltage fluctuations (flickering) due to the unfavourable
mains conditions.
Therefore, measures may be necessary before the switchgear with
pump can be operated as intended on this connection. The necessary
information must be obtained from the local energy supply company
and the manufacturer.

3~400 V
2-pole
Direct starting
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Column 1:
Power [kW]

Column 2:
Column 3:
System
Switching
impedance [Ω] operations
per hour

2.2
2.2
2.2
2.2
3.0
3.0
3.0
3.0
4.0
4.0
4.0
5.5
5.5
5.5
7.5
7.5
9.0 - 11.0
9.0 - 11.0
15.0
15.0

0.257
0.212
0.186
0.167
0.204
0.148
0.122
0.107
0.130
0.094
0.077
0.115
0.083
0.069
0.059
0.042
0.037
0.027
0.024
0.017

12
18
24
30
6
12
18
24
6
12
18
6
12
18
6
12
6
12
6
12
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3~400 V
2-pole
S-D starting

Column 1:
Power [kW]

Column 2:
Column 3:
System
Switching
impedance [Ω] operations
per hour

5.5
5.5
5.5
7.5
7.5
7.5
7.5
9.0 - 11.0
9.0 - 11.0
9.0 - 11.0
9.0 - 11.0
15.0
15.0
15.0
15.0
18.5
18.5
18.5
22
22
22

0.252
0.220
0.198
0.217
0.157
0.130
0.113
0.136
0.098
0.081
0.071
0.087
0.063
0.052
0.045
0.059
0.043
0.035
0.046
0.033
0.027

18
24
30
6
12
18
24
6
12
18
24
6
12
18
24
6
12
18
6
12
18

Tab. 6 – System impedances and switching cycles

NOTE:
The maximum number of switching operations per hour specified in
the table for each power is determined by the pump motor and must
not be exceeded (adapt the parameterisation of the controller
accordingly; see follow-up times, for example).
• Provide fuse protection on mains side in accordance with the information in the wiring diagram.
• Feed the ends of the mains cable through the threaded cable connections and cable inlets. Wire the cable ends according to the markings
on the terminal strips.
• The 4-wire cable (L1, L2, L3, PE) is to be provided on-site. The connection is established at the main switch (Fig. 1a-e, item 1) or, for
systems of higher power, at the terminal strips in accordance with the
wiring diagram, and the PE is connected to the earth rail.

Pump mains connections

Power connection

CAUTION! Risk of property damage!
Danger of damage due to incorrect handling.
• Observe the installation and operating instructions for the pumps.
The pumps must be connected to the terminal strips in accordance
with the wiring diagram (SCe: directly to circuit breakers; see Fig. 1a,
item 4), and the protective earth conductor must be connected to the
earth rail. Use shielded motor cables.
Connecting cable shields to the EMC threaded cable connections
(SC...FC WM): see Fig. 14 - 16.
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or

Fig. 14: Connecting cable shields to the EMC
threaded cable connections (SC...FC WM)

Fig. 15:

Fig. 16:

Connecting cable shields to the shield clamps (SC…FC ... BM),
see Fig. 17 - 20.
NOTE:
The length of the cut (see Fig. 19) must be matched exactly to the
width of the clamp used!
(1)

NOTE:
If the pump connection cables are extended beyond the dimension
supplied ex-works, it is necessary to comply with the EMC notes in
the operating manual of the frequency converter (only SC...FC version). The maximum cable length must not exceed 30 m.

Fig. 17:
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(2)

Fig. 18:

(3)

Fig. 19:

(4)

Fig. 20:

Connection of excess temperature
protection/pump fault

The thermal winding contacts (WSK) or fault signal contacts (SCe version) of the pumps can be connected to the terminals in accordance
with the wiring diagram.
CAUTION! Risk of property damage!
Risk of damage due to incorrect connection.
• Do not connect any external voltage to the terminals!

Connection of pump control signal
(SCe version only)

The analogue control signals of the pumps (0-10 V) can be connected
to the terminals in accordance with the wiring diagram. Use shielded
cables – connect the shield at both ends.
CAUTION! Risk of property damage!
Risk of damage due to incorrect connection.
• Do not connect any external voltage to the terminals!

Differential pressure sensor/
pressure sensor

Connect the sensor to the terminals in accordance with the wiring
diagram.
Use a shielded cable, connect the shield at one end in the switchbox.
CAUTION! Risk of property damage!
Risk of damage due to incorrect connection.
• Do not connect any external voltage to the terminals!

Temperature sensors

Connect the sensors to the terminals in accordance with the wiring
diagram.
Select the jumper position in accordance with the sensor type (see Fig. 5).
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CAUTION! Risk of property damage!
Risk of damage due to incorrect connection.
• Do not connect any external voltage to the terminals!
Analogue input for remote setpoint
adjustment/manual control mode

Setpoint changeover

Using the corresponding terminals in accordance with the wiring diagram, remote adjustment of the setpoint or manual control mode is
possible by means of an analogue signal (4...20 mA).
• Use a shielded cable, connect the shield at one end in the switchbox.
Using the corresponding terminals in accordance with the wiring diagram, it is possible to force a changeover from setpoint 1 to setpoint
2 by means of a potential-free contact (normally open contact).
CAUTION! Risk of property damage!
Risk of damage due to incorrect connection.
• Do not connect any external voltage to the terminals!

External activation/deactivation

Using the corresponding terminals in accordance with the wiring diagram, it is possible to connect a remote activation/deactivation by
means of a potential-free contact (normally closed contact) after
removing the jumper (factory-fitted).
External activation/deactivation
Closed contact:
Open contact:

Automatic ON
Automatic OFF
Signal by symbol on the display

Tab. 7 – External on/off logic plan

CAUTION! Risk of property damage!
Risk of damage due to incorrect connection.
• Do not connect any external voltage to the terminals!
Frost protection (not for Δp-c)

Using the corresponding terminals (in accordance with the wiring
diagram), it is possible to connect a frost monitor by means of a
potential-free contact (normally closed contact).
Frost protection
Closed contact:
Open contact:

No frost protection
Frost alarm
Frost protection function is activated

Tab. 8 – Frost protection logic plan

CAUTION! Risk of property damage!
Risk of damage due to incorrect connection.
• Do not connect any external voltage to the terminals!
Protection against low water level
(only for Δp-c)

Using the corresponding terminals (in accordance with the wiring diagram), it is possible to connect a function for protection against low
water level by means of a potential-free contact (normally closed
contact) after removing the jumper (factory-fitted).
Protection against low water level
Closed contact:
Open contact:

No low water
Low water

Tab. 9 – Logic plan for protection against low water level
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CAUTION! Risk of property damage!
Risk of damage due to incorrect connection.
• Do not connect any external voltage to the terminals!
Collective run/collective fault signals
(SBM/SSM)

Potential-free contacts (changeover contacts) for external signals are
available via the corresponding terminals in accordance with the wiring diagram.
Potential-free contacts, max. contact load 250 V~/1 A
DANGER! Risk of fatal injury!
There can be a potentially fatal voltage on these terminals, even
when the main switch is switched off.
• Observe general safety instructions!

Display of control variable actual
value

Using the corresponding terminals in accordance with the wiring diagram, a 0...10 V signal for an external measurement/display option of
the current control variable actual value is available. 0...10 V corresponds to the sensor signal 0 ... sensor limit value. For example:
Sensor

Display range

Voltage/differential
pressure

DDG 40

0 ... 40 m (water column) 1 V = 4 m

CAUTION! Risk of property damage!
Risk of damage due to incorrect connection.
• Do not connect any external voltage to the terminals!
Field bus connection

Optionally, a connection to a field bus (ModBus RTU, BACnet MSTP,
LON) can be established using the corresponding terminals in accordance with the wiring diagram (shielded cables are to be used).
CAUTION! Risk of property damage!
Risk of damage due to incorrect connection.
• Do not connect any external voltage to the terminals!

8

Commissioning

DANGER! Risk of fatal injury!
Improper commissioning poses a risk of fatal injury.
• Have commissioning performed by qualified personnel only.
DANGER! Risk of fatal injury!
When working on the open switchgear, there’s a danger of electric
shock from touching the live components.
• The work must be carried out only by qualified personnel!
It is recommended that you have the switchgear commissioned by
Wilo customer service.
• It must be checked that all on-site wiring has been performed correctly, in particular the earthing, before switching the switchgear on
for the first time.
NOTE:
Tighten all connection terminals before the commissioning!

8.1

Factory setting

The control system is preset in the factory.
The factory settings can be restored by Wilo customer service.

8.2
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Checking the motor direction of
rotation

• By briefly switching on each pump in the “manual mode” operating
mode (menu 3.2.1.1, 3.2.2.1, 3.2.3.1 and 3.2.4.1), check whether the
direction of rotation of the pump in mains operation corresponds to
the arrow on the pump housing.
• If the direction of rotation of all pumps in mains operation is wrong,
swap over any 2 phases of the main mains cable.
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SC switchgear without frequency converter:
• If the direction of rotation of only one pump in mains operation is
wrong, swap over any 2 phases on motors in direct starting (DOL) in
the motor terminal box.
• If the direction of rotation of only one pump in mains operation is
wrong, swap over 4 connections on motors in star-delta starting (SD)
in the motor terminal box: Swap the winding start and winding end of
2 phases (e.g. V1 for V2 and W1 for W2).
SC switchgear with frequency converter (FC):
• Mains operation: see above (SC switchgear without frequency converter)
• Frequency converter operation: set all pumps to the “Off” operating
mode (menu 3.2.1.1, 3.2.2.1, 3.2.3.1 and 3.2.4.1) and then set each
pump individually to “Automatic”. Briefly switch on the individual
pump to check the direction of rotation in frequency converter operation. If the direction of rotation of all pumps is wrong, swap over any
2 phases on the frequency converter output.
8.3

Adjusting the motor protection

• Thermal winding contact/PTC: No setting is required for the excess
temperature protection.
• Excess current: see chapter 6.2.3 “Motor protection” on page 55.

8.4

Signal transmitters and optional
modules

Comply with the installation and operating instructions of signal
transmitters and optional additional modules.

9

Maintenance

Have maintenance and repair work carried out by qualified personnel only!

•

•
•
•

•

10

Faults, causes and remedies

10.1

Fault display and acknowledgement

DANGER! Risk of fatal injury!
There is a risk of fatal injury from electric shock when working on
electrical equipment.
The switchgear must be isolated from the voltage and secured to
prevent it from being switched back on before any maintenance or
repair work.
Any damage to the connection cable should always be rectified by
a qualified electrician only.
Keep the switch cabinet clean.
Clean the switch cabinet and fans if they are dirty. Check the filter
mats in the fans, clean them and replace them if they are excessively
dirty.
If the motor power is 5.5 kW or more, check the contactor contacts for
burn-up as part of the service intervals. If there is severe burn-up,
replace the contactor contacts.

Have faults remedied by qualified personnel only! Observe the
safety instructions in chapter 2 “Safety” on page 46.
• If the fault cannot be remedied, contact your nearest Wilo customer service point or representative.
If a fault occurs, the red fault signal LED lights up, the collective fault
signal is activated and the fault is displayed on the LCD (fault code
number).
A faulty pump is indicated on the main screen by a flashing status
symbol for the corresponding pump.

Installation and operating instructions Wilo-SC/SCe-HVAC

85

English
The fault can be acknowledged in menu 6.1.0.0 by the following
operation (see Fig. 21):

Fig. 21: Fault acknowledgement sequence

10.2

History memory for the faults

A history memory has been set up for the switchgear and operates
according to the FIFO principle (first IN, first OUT). The memory is
configured for 16 faults.
The fault memory can be called up using menus 6.1.0.1 - 6.1.1.6.

Code

Fault description

Cause

Remedy

E40

Sensor faulty

Sensor defective

Replace sensor.

No electrical connection to the
sensor
The output pressure of the system
has risen above the value set in
menu 5.4.1.0 (e.g. due to a controller fault).
The output pressure of the system
has dropped below the value set in
menu 5.4.2.0 (e.g. due to a pipe
burst).
Protection against low water level
has tripped.
Frost protection thermostat has
responded.
Excess winding temperature
(thermal winding contact/PTC)

Repair the electrical connection.

E60

Maximum pressure exceeded

E61

Pressure below minimum value

E62

Low water

E64

Frost protection

E80.1
E80.4

Fault of pump 1...4

Motor protection has tripped
(excess current or short-circuit in
the supply line).
Collective fault signal of the pump
frequency converter has been activated (only SCe version).
E82

Frequency converter fault

Frequency converter has signalled
a fault.
Motor protection of the frequency
converter has tripped (e.g. shortcircuit of the FC mains power
cable; overload of the connected
pump).

Check controller function.
Check installation.

Check whether the set value corresponds to local conditions.
Check the pipe and repair it if necessary.
Check inlet/break tank; pumps
restart automatically.
Check the outdoor temperature.
Clean the cooling fins; motors are
designed for an ambient temperature of +40°C (see also installation
and operating instructions of the
pump).
Check the pump (in accordance
with the installation and operating
instructions of the pump) and the
supply line.
Check the pump (in accordance
with the installation and operating
instructions of the pump) and the
supply line.
Read off the fault on the frequency
converter and act in accordance
with the FC operating instructions.
Check the mains power cable and
repair it if necessary.
Check the pump (in accordance
with the installation and operating
instructions of the pump).

Tab. 10 – Fault codes, fault causes and fault remedies
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11

Spare parts

Spare parts may be ordered via a local specialist and/or Wilo customer
service.
To avoid queries and incorrect orders, all data of the rating plate
should be provided every time an order is placed.
CAUTION! Risk of property damage!
Trouble-free product operation can be guaranteed only if original
spare parts are used.
• Use only original Wilo spare parts.
• Information to be provided when ordering spare parts:
• Spare part number
• Name/description of the spare part
• All data of the rating plate
NOTE:
For a list of original spare parts, see the Wilo spare parts documentation (www.wilo.com).

12

Disposal

Proper disposal and recycling of this product prevents damage to the
environment and risks to personal health.
Disposal in accordance with the regulations requires the product to be
drained and cleaned.
Lubricants must be collected. The components are to be separated
according to material (metal, plastic, electronics).
1. Use public or private disposal organisations when disposing of all
or part of the product.
2. For more information on proper disposal, please contact your local
council or waste disposal office or the supplier from whom you
obtained the product.

Subject to change without prior notice!
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EG - Konformitätserklärung
EC  Declaration of conformity
Déclaration de conformité CE
(gemäß 2006/95/EG Anhang III,B und 2004/108/EG Anhang IV,2,
according 2006/95/EC annex III,B and 2004/108/EC annex IV,2,
conforme 2006/95/CE appendice III B et 2004/108/CE appendice IV,2)

Hiermit erklären wir, dass die folgenden elektronischen Schaltgeräte der Baureihen:
Herewith, we declare that the types of electronic switch boxes of the series:
Par le présent, nous déclarons que les types de coffrets électroniques des séries :

W-CTRL-SC-X
W-CTRL-SC-X FC
W-CTRL-SCE-X

(Die Seriennummer ist auf dem Typenschild des Produktes angegeben.
The serial number is marked on the product site plate.
Le numéro de série est inscrit sur la plaque signalétique du produit.)

(with X : B for Booster ; H for HVAC ; L for Lift)
in der gelieferten Ausführung folgenden einschlägigen Bestimmungen entspricht:
in its delivered state complies with the following relevant provisions:
est conforme aux dispositions suivants dont il relève:
Niederspannungsrichtlinie
Low voltage directive
Directive basse-tension

2006/95/EG

Elektromagnetische Verträglichkeit - Richtlinie
Electromagnetic compatibility - directive
Compatibilité électromagnétique- directive

2004/108/EG

und entsprechender nationaler Gesetzgebung.
and with the relevant national legislation.
et aux législations nationales les transposant.
angewendete harmonisierte europäische Normen, insbesondere:
as well as following relevant harmonized European standards:
ainsi quaux normes européennes harmonisées suivantes:

Außer für die Ausführung

* Except for the version
Excepté pour la version

W-CTRL_SC-X...FC

entspricht
complies with
conforme à

EN 61439-1, EN 61439-2,
EN 60204-1,
EN 61000-6-1:2007,
EN 61000-6-2:2005,
EN 61000-6-3+A1:2011*,
EN 61000-6-4+A1:2011
EN 61000-6-3+A1:2011

bis
until
jusque à

Dortmund, 25. Februar 2013

Holger Herchenhein
Quality Manager
Document: 2117792.2
CE-AS-Sh. Nr. 2533605

WILO SE
Nortkirchenstraße 100
44263 Dortmund
Germany

7,5 kW
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EG-verklaring van overeenstemming

Dichiarazione di conformità CE

E
Declaración de conformidad CE

Hiermede verklaren wij dat dit aggregaat in de geleverde uitvoering
voldoet aan de volgende bepalingen:

Con la presente si dichiara che i presenti prodotti sono conformi alle
seguenti disposizioni e direttive rilevanti:

Por la presente declaramos la conformidad del producto en su estado de
suministro con las disposiciones pertinentes siguientes:

EG-richtlijnen betreffende machines 2006/42/EG

Direttiva macchine 2006/42/EG

Directiva sobre máquinas 2006/42/EG

De veiligheidsdoelstellingen van de laagspanningsrichtlijn worden
overeenkomstig bijlage I, nr. 1.5.1 van de machinerichtlijn 2006/42/EG
aangehouden.
Elektromagnetische compatibiliteit 2004/108/EG

Gli obiettivi di protezione della direttiva macchine vengono rispettati
secondo allegato I, n. 1.5.1 dalla direttiva macchine 2006/42/CE.
Compatibilità elettromagnetica 2004/108/EG

Se cumplen los objetivos en materia de seguridad establecidos en la
Directiva de Baja tensión según lo especificado en el
Anexo I, punto 1.5.1 de la Directiva de Máquinas 2006/42/CE.
Directiva sobre compatibilidad electromagnética 2004/108/EG

gebruikte geharmoniseerde normen, in het bijzonder:

norme armonizzate applicate, in particolare:

normas armonizadas adoptadas, especialmente:

zie vorige pagina

vedi pagina precedente

véase página anterior

P

S

N

Declaração de Conformidade CE

CE- försäkran

EU-Overensstemmelseserklæring

Pela presente, declaramos que esta unidade no seu estado original, está
conforme os seguintes requisitos:

Härmed förklarar vi att denna maskin i levererat utförande motsvarar
följande tillämpliga bestämmelser:

Vi erklærer hermed at denne enheten i utførelse som levert er i
overensstemmelse med følgende relevante bestemmelser:

Directivas CEE relativas a máquinas 2006/42/EG

EG–Maskindirektiv 2006/42/EG

EG–Maskindirektiv 2006/42/EG

Os objectivos de protecção da directiva de baixa tensão são cumpridos de
acordo com o anexo I, nº 1.5.1 da directiva de máquinas 2006/42/CE.
Compatibilidade electromagnética 2004/108/EG

Produkten uppfyller säkerhetsmålen i lågspänningsdirektivet enligt bilaga
I, nr 1.5.1 i maskindirektiv 2006/42/EG.
EG–Elektromagnetisk kompatibilitet – riktlinje 2004/108/EG

Lavspenningsdirektivets vernemål overholdes i samsvar med
vedlegg I, nr. 1.5.1 i maskindirektivet 2006/42/EF.
EG–EMV–Elektromagnetisk kompatibilitet 2004/108/EG

normas harmonizadas aplicadas, especialmente:

tillämpade harmoniserade normer, i synnerhet:

anvendte harmoniserte standarder, særlig:

ver página anterior

se föregående sida

se forrige side

FIN

DK

H

CE-standardinmukaisuusseloste

EF-overensstemmelseserklæring

 

Ilmoitamme täten, että tämä laite vastaa seuraavia asiaankuuluvia
määräyksiä:

Vi erklærer hermed, at denne enhed ved levering overholder følgende
relevante bestemmelser:

Ezennel kijelentjük, hogy az berendezés megfelel az alábbi irányelveknek:

  

EU–konedirektiivit: 2006/42/EG

EU–maskindirektiver 2006/42/EG

   !

Pienjännitedirektiivin suojatavoitteita noudatetaan
konedirektiivin 2006/42/EY liitteen I, nro 1.5.1 mukaisesti.

Lavspændingsdirektivets mål om beskyttelse overholdes i henhold til bilag
I, nr. 1.5.1 i maskindirektivet 2006/42/EF.

Sähkömagneettinen soveltuvuus 2004/108/EG

Elektromagnetisk kompatibilitet: 2004/108/EG
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Alçak gerilim yönergesinin koruma hedefleri, 2006/42/AT makine
yönergesi Ek I, no. 1.5.1'e uygundur.
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standarde armonizate aplicate, îndeosebi:
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bkz. bir önceki sayfa
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EÜ vastavusdeklaratsioon

y| ¬| ) . 3

    ) . 3

Käesolevaga tõendame, et see toode vastab järgmistele asjakohastele
direktiividele:
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Masinadirektiiv 2006/42/EÜ
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Madalpingedirektiivi kaitse-eesmärgid on täidetud vastavalt masinate
direktiivi 2006/42/EÜ I lisa punktile 1.5.1.
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Elektromagnetilise ühilduvuse direktiiv 2004/108/EÜ

 ¯    3¬| ) ¬!$%

    ) ) w!$%

kohaldatud harmoneeritud standardid, eriti:
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ES – izjava o skladnosti
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Stroje - smernica 2006/42/ES
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Direktiva o strojih 2006/42/ES
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Cilji Direktive o nizkonapetostni opremi so v skladu s
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Elektromagnetická zhoda - smernica 2004/108/ES
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uporabljeni harmonizirani standardi, predvsem:
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pozri predchádzajúcu stranu

glejte prejšnjo stran
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Dikjarazzjoni ta’ konformità KE
B'dan il-mezz, niddikjaraw li l-prodotti tas-serje jissodisfaw id%>     ð*
Makkinarju - Direttiva 2006/42/KE
L-objettivi tas-sigurta tad-Direttiva dwar il-Vultaðð½ÊÊ!
mal-Anness I, Nru 1.5.1 tad-Direttiva dwar il-Makkinarju 2006/42/KE.
Kompatibbiltà elettromanjetika - Direttiva 2004/108/KE
kif ukoll standards armonizzati b'mod partikolari:
ara l-pað ñò@
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Nortkirchenstraße 100
44263 Dortmund


Wilo – International (Subsidiaries)
Argentina
WILO SALMSON
$UJHQWLQDb6$
C1295ABI Ciudad
Autónoma de Buenos Aires
T+ 54 11 4361 5929
LQIR#VDOPVRQFRPDU
Australia
WILO Australia Pty Limited
Murrarrie, Queensland,
4172
T +61 7 3907 6900
FKULVGD\WRQ#ZLORFRPDX
Austria
WILO Pumpen
VWHUUHLFKb*PE+
2351 Wiener Neudorf
T +43 507 507-0
RIILFH#ZLORDW
Azerbaijan
WILO Caspian LLC
1014 Baku
T +994 12 5962372
LQIR#ZLORD]
Belarus
WILO Bel OOO
220035 Minsk
T +375 17 2535363
ZLOR#ZLORE\
Belgium
WILO SA/NV
*DQVKRUHQ
T +32 2 4823333
LQIR#ZLOREH
Bulgaria
:,/2%XOJDULD/WG
1125 Sofia
T +359 2 9701970
LQIR#ZLOREJ
Brazil
WILO Brasil Ltda
Jundiaí – São Paulo – Brasil
=,3&RGH
T +55 11 2923 (WILO)
9456
ZLOR#ZLOREUDVLOFRPEU

Canada
:,/2&DQDGD,QF
Calgary, Alberta T2A 5L4
T +1 403 2769456
ELOOORZH#ZLORQDFRP
China
:,/2&KLQD/WG
101300 Beijing
T +86 10 58041888
ZLOREM#ZLORFRPFQ
Croatia
:LOR+UYDWVNDGRR
10430 Samobor
T +38 51 3430914
ZLORKUYDWVND#ZLORKU
Czech Republic
:,/2&6VUR
&HVWOLFH
T +420 234 098711
LQIR#ZLORF]
Denmark
WILO Danmark A/S
2690 Karlslunde
T +45 70 253312
ZLOR#ZLORGN
Estonia
WILO Eesti OÜ
12618 Tallinn
T +372 6 509780
LQIR#ZLORHH
Finland
WILO Finland OY
02330 Espoo
T +358 207401540
ZLOR#ZLORIL
France
:,/26$6
%RLVGÂ$UF\
T +33 1 30050930
LQIR#ZLORIU
Great Britain
:,/2 8. /WG
Burton Upon Trent
DE14 2WJ
T +44 1283 523000
VDOHV#ZLORFRXN

Romania
:,/25RPDQLDVUO
&RP&KLDMQD
-XG,OIRY
T +40 21 3170164
ZLOR#ZLORUR

Greece
:,/2+HOODV$*
14569 Anixi (Attika)
T +302 10 6248300
ZLORLQIR#ZLORJU

Latvia
:,/2%DOWLF6,$
1019 Riga
T +371 6714-5229
LQIR#ZLOROY

Hungary
:,/20DJ\DURUV]J.IW
7ªUªNEOLQW
(Budapest)
T +36 23 889500
ZLOR#ZLORKX

Lebanon
WILO LEBANON SARL
-GHLGHK
Lebanon
T +961 1 888910
LQIR#ZLORFRPOE

Russia
WILO Rus ooo
0RVFRZ
T +7 495 7810690
ZLOR#ZLORUX

India
:,/2,QGLD0DWKHUDQG
3ODWW3XPSV/WG
Pune 411019
T +91 20 27442100
VHUYLFHV#PDWKHUSODWWFRP

Lithuania
:,/2/LHWXYD8$%
03202 Vilnius
T +370 5 2136495
PDLO#ZLOROW

Saudi Arabia
:,/20(5L\DGK
5L\DGK
T +966 1 4624430
ZVKRXOD#ZDWDQLDLQGFRP

Indonesia
WILO Pumps Indonesia
Jakarta Selatan 12140
T +62 21 7247676
FLWUDZLOR#FEQQHWLG

Morocco
WILO MAROC SARL
20600 CASABLANCA
T + 212 (0) 5 22 66 09
24/28
FRQWDFW#ZLORPD

Serbia and Montenegro
:,/2%HRJUDGGRR
11000 Beograd
T +381 11 2851278
RIILFH#ZLORUV

Ireland
WILO Ireland
/LPHULFN
T +353 61 227566
VDOHV#ZLORLH

The Netherlands
:,/21HGHUODQGEY
1$:HVW]DDQ
T +31 88 9456 000
LQIR#ZLORQO

Italy
:,/2,WDOLDVUO
3HVFKLHUD
Borromeo (Milano)
T +39 25538351
ZLORLWDOLD#ZLORLW

Norway
WILO Norge AS
0975 Oslo
T +47 22 804570
ZLOR#ZLORQR

Kazakhstan
WILO Central Asia
050002 Almaty
T +7 727 2785961
LQIR#ZLORN]
Korea
:,/23XPSV/WG
*DQJVHR%XVDQ
T +82 51 950 8000
ZLOR#ZLORFRNU

)XUWKHUVXEVLGLDULHVUHSUHVHQWDWLRQDQGVDOHVRIILFHVRQZZZZLORFRP

Slovakia
:,/2&6VURRUJ=ORáND
%UDWLVODYD
T +421 2 33014511
LQIR#ZLORVN
Slovenia
:,/2$GULDWLFGRR
1000 Ljubljana
T +386 1 5838130
ZLORDGULDWLF#ZLORVL

Poland
:,/23ROVND6S]RR
/HV]QRZROD
T +48 22 7026161
ZLOR#ZLORSO

South Africa
6DOPVRQ6RXWK$IULFD
(GHQYDOH
T +27 11 6082780
HUUROFRUQHOLXV#
VDOPVRQFR]D

Portugal
Bombas Wilo-Salmson
3RUWXJDO/GD
4050-040 Porto
T +351 22 2080350
ERPEDV#ZLORSW

Spain
:,/2,EULFD6$
$OFDOGH+HQDUHV
(Madrid)
T +34 91 8797100
ZLORLEHULFD#ZLORHV

Sweden
:,/26YHULJH$%
35246 Växjö
T +46 470 727600
ZLOR#ZLORVH
Switzerland
(0%3XPSHQ$*
5KHLQIHOGHQ
T +41 61 83680-20
LQIR#HPESXPSHQFK
Taiwan
:,/27DLZDQ&RPSDQ\/WG
6DQFKRQJ'LVW1HZ7DLSHL
City 24159
T +886 2 2999 8676
QHOVRQZX#ZLORFRPWZ
Turkey
WILO Pompa Sistemleri
6DQYH7LF$6u
ĕVWDQEXO
T +90 216 2509400
ZLOR#ZLORFRPWU
Ukraina
:,/28NUDLQDWRZ
.LHZ
T +38 044 2011870
ZLOR#ZLORXD
United Arab Emirates
WILO Middle East FZE
-HEHO$OL)UHH=RQHÀ6RXWK
PO Box 262720 Dubai
T +971 4 880 91 77
LQIR#ZLORDH
USA
WILO USA LLC
Rosemont, IL 60018
T +1 866 945 6872
LQIR#ZLORXVDFRP
Vietnam
:,/29LHWQDP&R/WG
+R&KL0LQK&LW\9LHWQDP
T +84 8 38109975
QNPLQK#ZLORYQ
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