1/33

I( Kolmeks
OPERATING INSTRUCTIONS

CENTRIFUGAL PUMPS WITH INTEGRATED
FREQUENCY DRIVE

SC-SERIES

SC-pumps Manual Rev 5.docx / 30.06.2021 Subject to change without prior notice.



ﬁ 2/33
Kolmeks
Contents

TR 1= T - 3
LR RS 0] o To PSRRI 3
P22 S = Fo £S3) = T ] o[- 4o ) o S 3
1.3 Limits of @appliCation @Nd USE ........ccco it e e e e e e e e e e s st e e e e e e e e et raeaeaans 4
IR 1V =TT 12T U =) oSSR 4
LRIV Z=T =1 o] o R PP UPPT PRI 4
2. Handling, transport and StOrage .........cccccccriririsnisissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssnnnnn 4
3. Design and fUNCHION .........oiiiiii 4
K Tt O ) =] 1 U T2 1 [ o S 4
K = Tel ] o] (or=] o =1 = N U SO PPPTPP 5
IR BN U o o] o I To (=Y 1T 4o o S 6
T T =1 7
4.1 Safety INSIIUCTIONS ... ..ottt e et e e e b e e e e e b e e e e et e e e e e anbe e e e e anbeeeeennes 7
4.2 TrAINING .o —————— 7
4.3 Elements of danger if safety regulations are not obeyed ............c.cooiiiiiiiii 7
4.4 Safety instructions for inspection and aSSEMDIY ...........ooiiiiiiiii e 8
4.5 OPerating the PUIMP .....eiii ettt e e h e e e e b bt e e e e b ee e e e et et e e e aabee e e e anbeeeeeanbeeeeeanbeeeeennes 8
5. Installation, introduction and Start-up.........cccccoor e 8
5.1 PoSitions fOr iNSTAlIAtioN .........coo e e e e e et e e e e e et e e e e e e e e nnnraees 9
oI = [=Tel (g [z I oo =Tl o) 1 USRI 9
5.3 Control methods and CONNECHIONS ........eiiiiiiiiiiiir e e e e e e s ee e e e e e e e e eeeeeeeseannraneeeeeens 10
5.3.1 1/O’s of the SC-pump (iNPUtS aNd OULPULS) ......eeiiiiiiiiiiie e 10
5.3.2 Factory settings Of terMINaIS...........cooi i e 11
5.3.3 SCA-pump — speed reference from the diSplay ... 11
5.3.4 SCB-pump — constant pressure in between the pump flanges ...........ccccoooviiiiii 12
5.3.5 SCC-pump - constant pressure in between inlet- and outlet-line ..............ccccvvviiiiiiiiiis 12
5.3.6 SCCVAK-pump — with external Controller in USE ............oooiiiiiiiiiie e 13
5.3.7 SCCVAK-pump — with controller of frequency drive in USe............oooiiiiiiiii e 14
5.3.8 SCD-pump — constant pressure in outlet flange.............ooo e 14
5.3.9 SCF-pump — CONStaNt tEMPETALUIE ...........uuiiiiiei i e e e e e e e e e st e e e e e e e seannreeeaaeeeeanns 15
5.3.10 SCG-pump — controlled by external SYStemM ..........cooiiiiiii e e 15
5.3.11 SCM-pump — controlled by MODBUS RTU —bus connection .............ccccuvviiiiiiiiiiiiiiieee e 16
C TR B 2 Moo= | I oo 1] N oY= 1= RSSO 16
6. Service, spare parts and troubleshooting............ooiii e ——————— 17
LS ST = =TT RS 17
(S @ (=T o= [ TSP U TSSO PPPPPR 18
SR I o8] o] 1=T- g T To 1 o o [PPSR 19
6.4 Checking Of @larm NISTOIY ......cooii oo e e e e e e e e e e e e e e e e s e eaaaraeeeaaeeas 23
LRSI F= T4 = T To I = 10 oo Yo [ SRR 23
7. Declaration of CONfOrMILY ... s e s sms e e e e s s mme e e e e e s e mmne e e e e nennnnnnn 24
8. ANNEX: wiring diagrams SCA ... SCIM ... srsssssssers e s s sssssssssss e e s s ssssssssmsssssssssssssnsmsnenees 25-33

SC-pumps Manual Rev 5.docx / 30.06.2021 Subject to change without prior notice.



3/33

ﬁ Kolmeks

1. General
1.1 Symbols
Warns that failure to observe the

precaution may cause personal
injury or damage to property.

Warns that failure to observe the
precaution may cause electric shock.

ATTN! Indicates something to be noted by the reader.

1.2 Fields of applications
The most common applications are heating, air condition, cooling systems. Also heat exchangers, pressure
boosting systems, district heating systems, ice halls, public baths and industrial processes.

1.21 AE_-, L -, AL_- pumps

Clean, thin, non-aggressive liquids.
- circulating water in for heating and cooling systems
- water-glycol mixtures

1.2.2 AEP-, LP-, ALP- pumps

Clean, thin, slightly aggressive liquids.
- domestic hot water, oxygen rich waters, sea water, etc.

1.2.3 LH-, ALH- pumps

- asin L- and AL -series, but nominal pressure 16 bar

1.2.4 LS-, ALS- pumps

Aggressive, thin, not bigger solid particles containing liquids
- in addition to above mentioned liquids various acids, salts, oxidizing and chemically active organic fluids

SC-pumps Manual Rev 5.docx / 30.06.2021 Subject to change without prior notice.
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1.3 Limits of application and use

Nominal pressure: AE-, AEP-, L-, AL-, ALP- pumps: 10 bar
LH-, ALH-, LS- and ALS-pumps: 16 bar

ATTN

Medium temperature range: -10 ... + 90 °C
Ambient temperature: 0 ... +40°C (diurnal average max. +35°C)

Suitability of materials and seals for pumped liquid shall be always checked between purchaser and supplier.
The nominal pressure and the max. temperature of pumped liquid are stamped on the pump rating plate. Never
use the pump in any other application or conditions without manufacturer’s acceptance. In the case of damage
there may be danger to persons by having poisoning, burns, wounds etc. depending on the pumped liquid and

it's temperature and pressure. The pump surface temperature may cause danger depending on the working
conditions.

1.4 Manufacturer
This product is manufactured by KOLMEKS OY, P.O.BOX 27, FIN-14201 TURENKI, FINLAND.

1.5 Version

Release date of this manual is 01.03.2014. This is version no. 1.

2. Handling, transport and storage of the pump

ATTN!

Normally the pumps are stable when they are transported and don’t go down even they are bent 10°. Pumps
shall be stored in a dry and cool place protected from dust. Temperature of environment must be in

-10 °C...+50°C. It is not allowed to lift the pump from frequency converter. In the case of longer storage time or
the pump serves as a stand-by, it is recommended to rotate the pump manually eg. from the motor fan at least
once a month.

3. Design and function

3.1 Construction

The pump and motor constitute a unit, where the rotating parts of both the pump and the motor are on the same
shaft (mono-block design). The motor is of a dry type and the frequency converter is integrated to the electric
motor.

SC-pumps Manual Rev 5.docx / 30.06.2021 Subject to change without prior notice.
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Electric motor: Totally enclosed, fan cooled A.C. motor, with frequency converter.
Protection form: IP54
Insulating class: F

3.2 Technical data
Pump type Connection| Hz N::x:fl ?EEE:E b(:' :::;tr Supply cable [mm?] | Weight

max P2n kW 1x230V [A] Y max. length 20m ? kg
AE-20/4SC 3/4" 50 0,08 1,1 10 2x15+15 14
AE-20/4SC 3/4" 65 0,2 21 10 2x15+15 15
AE-25, -26/4SC 1" 50 0,08 1,1 10 2x15+15 14
AE-25, -26/4SC 1" 65 0,2 21 10 2x15+15 15
AE/AEP-25,-26/2SC 1" 50 0,65 6 10 2x15+15 19
AE-32,-33/4SC 11/4" 50 0,2 21 10 2x1.5+15 20
AE-32,-33/4SC 11/4" 60 0,37 3,6 10 2x15+15 35
L-32A/4SC DN32 50 0,08 1,1 10 2x15+15 18
L-32A/4SC DN32 65 0,2 21 10 2x15+15 19
L-32A/2SC DN32 50 0,65 6 10 2x15+15 23
L-40A/4SC DN40 50 0,2 21 10 2x15+15 24
L-40A/4SC DN40 60 0,37 3,6 10 2x15+15 39
L-50A/4SC DN50 50 0,2 21 10 2x15+15 27
L-50A/4SC DN50 60 0,55 4,6 10 2x15+15 42
L-65A/4SC DN65 50 0,55 4,6 10 2x15+15 47
L-65A/4SC DN65 50 0,75 6,1 10 2x1.5+15 47
L-80A/4SC DN80 50 0,55 4,6 10 2x15+15 48
L-80A/4SC DN80 50 0,75 6,1 10 2x15+15 48
AL-1102/4SC DN100 50 0,75 6,1 10 2x1.5+15 58

1) The fuse must be of type gG and the circuit breaker must follow the C or D curve.

2) Longer cables should be dimensioned to consider local conditions and installation regulations.

SC-pumps Manual Rev 5.docx / 30.06.2021
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3.3 Pump identification

Pump type

Serial number, Nominal pressure

Duty point, Max. medium temperature
Motor type

Nominal voltage and

Rotating speed range, isolating and enclosure
glass
Manufacturer, country of origin

Markins for accessories:

T = external mechanical seal for aggressive medium
H = flush for mechanical seal

KT = double mechanical seal

Sn = different mechanical seal

Kn = different surface treatment

'Pump L65A4SC75V-00003 SCC(1/4) 0152106

No 225622.1002021 PN10 @ 164 mm
53Ils 55 m 90 °C M1 kW
Motor KPSC-80-2 F19 1~ 50 Hz S1

230V 6,0 Amax P2n0,75 KW 5-25 ris

Isol F _IP54 MEI20,4 --.-

Finland D 6305-VVC3E
& Kolmeks i N 6204-VVCM c € ﬂ

AL - 1102/ 4SCB

6/33

Different material of impeller:
PM = Bronze CuSn10

SS = Stainless steel AISI316

Motor code
Impeller size

Electrical power at duty point
Phases, frequency and duty

Nominal shaft power

Bearing types, CE -marking

L P-50 A/4SCC

Pump series:
AE-, L-, AL-

Material of pump housing, sealing flange and
impeller:

no letter = grey cast iron EN-GJL-200 / 10 bar

H = nodular cast iron EN-GJS-400/ 16 bar

P = bronze CuSn10/ 10 bar

S = stainless steel AISI 316 / 16 bar

Flange size, DN-size:

20 = 3/4”
25=1

32 = DN 32
40 = DN 40
50 = DN 50
65 = DN 65
80 = DN 80
110 = DN 100

SC-pumps Manual Rev 5.docx / 30.06.2021

Poles of the electric motor:

2 = rotation speed 50 r/s (50 Hz)

4 = rotation speed 25 r/s (50 Hz), rotation speed 30
r/s (60 Hz), rotation speed 32.5 r/s (65 Hz)

SC = SC - the frequency converter is integrated
to the pump:

SCA, SCB, SCC, SCD, SCF, SCG, SCM (check 5.3
Control methods and connections)

(1/4) => SCB ja SCC: 1 = measure range of

differential pressure [bar], 4 = measure range of
pressure transmitter [bar]

Subject to change without prior notice.
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4. Safety

This manual includes important information concerning installation and operating the pump. Persons
who are involved in installation or/and operation of the pump, should read and understand these
instructions before installation or starting the pump.

There are live parts inside the frequency converter of the SC -pump, when the supply voltage is connected.
Incorrect installation of SC —pump may cause damage to the pump or bodily injuries, even death. Touching the
live parts may be mortal even the supply voltage is disconnected. Obey instructions of this

manual and national and local requirements and standards.

Wait at least 10 minutes!

- installation must be protected by fuses and insulated correctly.
- covers and cable inlets (EMC —type) must be installed.

ATTN!

It is user’s or certified electrician’s responsibility to ensure the correct earthing and protection in accordance
with applicable national and local requirements and standards.

4.1 Safety instructions

1. SC-pump must be disconnected from the mains if repair work is to be carried out. Check that the mains supply
has been disconnected and necessary time has passed (at least 10 minutes).

2. The device must be connected correctly to the earth. User must be protected from supply voltage and the
pump must be protected from short circuit according to the national and local requirements and standards. The
overload protection is included in SC -pump.

3. Earth leakage is more than 3,5 mA. It means, that installation of supply cable must be fixed.

4.2 Training

The persons who have responsibility for installing or/and operating the pump, should be trained.

4.3 Elements of danger if safety regulations are not obeyed

If the safety regulations are not obeyed, personal injuries or damage to the pump or related devices may occur.
Valid safety instructions must be obeyed.

SC-pumps Manual Rev 5.docx / 30.06.2021 Subject to change without prior notice.
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4.4 Safety instructions for inspection and assembly

It is user’s responsibility to ensure that persons who carry out inspections and installations are qualified experts
and familiarized themselves with these instructions carefully.

4.5 Operating the pump

Working safety of the delivered pump and related devices can be ensured only if these devices are operated
according to the section 1.2 Fields of application and 1.3 Limits of application and use of this manual.

5. Installation, introduction and start-up

The pump can be installed to the piping without separate supporting.

The position of the motor unit with the frequency converter can be changed by removing the motor unit from the
pump housing and setting it to the desired position with certain limitations.

When installing the pump pay attention to the following:
- space enough for service and inspection of the pump
- free visibility to the display of the potentiometer

- free visibility to the rating plate of the pump.

- possibility to use lifting mechanism if needed

- shut-off valves on the both sides of the pump

- the frequency converter is not too close hot pipes.

SC-pumps Manual Rev 5.docx / 30.06.2021 Subject to change without prior notice.



9/33

& Kolmeks

5.1 Positions for installation

Allowed positions

5.2 Electrical connections

ATTN!

All electrical work shall be carried out by qualified electrician approved by the local authorities.
Supply voltage may be connected with standard cable, screened cable is not required. Ensure the nominal
voltage of the electric motor corresponds the local supply voltage.

ATTN!

Use always screened control cables.
Before starting the pump fill and vent the system. Make sure that the pump rotates freely by rotating it manually
eg. from the motor fan. Never start or let the pump run dry. The warranty doesn’t cover failures in the mechanical

seal caused by dry running. Before starting the pump fill and vent the system. After starting make sure that there
is no extra noise coming from the pump and that no leakages appear.

5.3 Control methods and connections

SC-pumps Manual Rev 5.docx / 30.06.2021 Subject to change without prior notice.
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5.3.11/0’s of the SC-pump (inputs and outputs)

Terminal 4 programmable analog input 4-20 mA, 0-5 VDC, 0-10 VDC (voltage /
current selected by the switch)

Terminal 2 programmable analog input 0-5 VDC, 0-10 VDC

Terminals STF, STR, RH, RM, RL programmable digital inputs

Terminal PC 24 VVDC supply for digital inputs and feedback (max. 100 mA)

Terminal 10 5 VDC supply for potentiometer

Terminal 5 signal ground

Terminal AM/ 5 programmable analog output 0-10 VDC

Relay output, terminals A,B,C relay output (different possible functions), potential free change-over
contacts

max. 230 VAC / 0.3 A, cos fi 0.4,
max. 30 VDC / 0.3A

Transistor output, terminals RUN, SE load 27 V /0.1 A, voltage loss 3.4 V.

Terminals of the measure card (when SCB-, SCC- and SCCVAK - pump with two pressure transmitters):

Terminal 1  Supply voltage for higher pressure transmitter +24VDC

Terminal 2  Feedback signal of higher pressure transmitter (-)

Terminal 3  Supply voltage for lower pressure transmitter +24VDC

Terminal 4  Feedback signal of higher pressure transmitter (-)

Terminal 5 Analog output 0-10VDC (differential pressure) connected to VSD analog input terminal 4 (+)
Terminal 6  Analog output 0-10VDC (differential pressure) connected to VSD analog input terminal 5 (-)
(signal ground)

Terminal 7  Supply voltage for measure card +24VDC

Terminal 8 +24VDC for VSD digital input to terminal STF

Terminal 9  24VDC for VSD digital input to terminal RL

Terminal 10 Siagnal ground from VSD terminal SD

SC-pumps Manual Rev 5.docx / 30.06.2021 Subject to change without prior notice.
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5.3.2 Factory settings

Terminal 4: programmed as feedback 4-20 mA or not in use (depending on selected control method)
Terminal 2: 0-10 VDC reference for frequency (speed control) or reference for Pl —controller (depending on
selected control method)

Terminal STF: in between terminals PC — STF open/closed (or measure card terminal 8 — STF) = pump off/on
Terminal STR: Not in use

Terminal RH: Dry running protection in SCD —version

Terminal RM: Jogging operation. PC — RM open/closed = normal operation / pump is running forced 40 Hz
frequency.

Terminal RL: Control mode selection: PC — RL (or measure card terminal 9 — RL) open/closed = Direct speed
reference (e.g. SCG) / Closed loop control (e.g. SCC)

Terminal AM / 5: Analog output 0-10 VDC. In versions SCCVAK (with external controller in use) and SCG
programmed as frequency. In version SCB, SCC, SCCVAK (with inverter controller in use), SCD and SCF
programmed as feedback.

Relay output, Terminals A, B, C: Programmed as alarm. Terminals A and C are connected when pump is
running normally or is in stand by (voltage connected, terminals PC — STF open). Terminals B and C are
connected when there is alarm or the main supply voltage is disconnected.

5.3.3 SCA-pump - speed reference from the display

Applications
Systems, where the duty point remains constant and where is no need for continuous automated regulation.

Accessories
Pump and frequency converter.

Operation principle

The speed of electric motor can be adjusted manually at the site during commissioning of the pump. The pump
will run with constant speed. The required speed is selected with potentiometer and then it is saved by pushing
button SET. When pump is running, the present motor current (A) or frequency (Hz) can be selected to the
display by pushing SET -button.

Pump curve
QH-curve of the pump is equal with that of single speed pump.

Standard control connections (see ANNEX 8.1 SCA-wiring diagram), PU / EXT COMBINED OPERATION
MODE

SC-pumps Manual Rev 5.docx / 30.06.2021 Subject to change without prior notice.
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5.3.4 SCB-pump - constant pressure between the pump flanges

Applications
Systems, where are variations in the flow and where pressure losses are generated mainly on the consumption
equipment. Heating circulation, where the pressure loss on the heat equipment is small.

Accessories
Pump, frequency converter, 2 pcs of pressure transmitters installed to the pump flanges.

Operation principle and flow adjustment

The level of the constant pressure difference between the pump flanges can be adjusted by the buttons of
frequency drive (parameter 133). By pushing button MODE, opens parameter submenu P.xxx. Parameter P.133
is selected with the potentiometer By pushing SET —button, appears value of the parameter 133 to the display
which is reference for Pl —controller (constant differential pressure). It is percents of max. measuring value. The
required reference value can be adjusted by the potentiometer. It is saved by pushing SET —button. By pushing
button MODE twice, starting situation is achieved. When pump is running, the present motor current (A),
feedback (%) or frequency (Hz) can be selected to the display by pushing SET-button. Unauthorized operating
of the display can be prevented by locking it by pushing MODE —button 2 seconds. Unlocking is done in a same
way.

Pump curve
QH-curve of the pump is controlled to a horizontal line, which is suitable for systems with low pressure loss
share in heat exchanger compared to the total pressure loss.

Standard control connections (see ANNEX 8.2 SCB-wiring diagram), PU / EXT COMBINED OPERATION
MODE

5.3.5 SCC-pump - constant pressure in between inlet- and outlet-line

Applications
Systems, where are variations in the flow and where pressure losses are generated mainly on the source of heat
equipment. Heating and cooling circulations and the pressure boosting of parellel circulations.

Accessories
Pump, frequency converter and 2 pcs of pressure transmitters. Another transmitter to be installed to the suction
or pressure flange of the pump and another one on to the system inlet or outlet pipe.

Operation principle and flow adjustment

The level of the constant pressure difference between the pump flanges can be adjusted by the buttons of
frequency drive (parameter 133). By pushing button MODE, opens parameter submenu P.xxx. Parameter P.133
is selected with the potentiometer By pushing SET —button, appears value of the parameter 133 to the display
which is reference for Pl —controller (constant differential pressure). It is percents of max. measuring value. The

SC-pumps Manual Rev 5.docx / 30.06.2021 Subject to change without prior notice.
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required reference value can be adjusted by the potentiometer. It is saved by pushing SET —button. By pushing
button MODE twice, starting situation is achieved. When pump is running, the present motor current (A),
feedback (%) or frequency (Hz) can be selected to the display by pushing SET-button. Unauthorized operating
of the display can be prevented by locking it by pushing MODE —button 2 seconds. Unlocking is done in a same
way.

Pump curve

QH-curve of the pump is controlled to a quadratic. The relation of pressure loss in the source of heat (cold) to the
loss in the system defines the shape of the curve. When the losses in the heat exchanger are large part of the
whole losses in the system the curve is more steep.

Standard control connections (see ANNEX 8.3 SCC-wiring diagram), PU / EXT COMBINED OPERATION
MODE

5.3.6 SCCVAK-pump - constant pressure between supply- and return-line with external
controller in use

Operation principle (speed reference 0-10 VDC from external controller)

The level of the constant pressure difference between the inlet- and outlet-line of the system can be adjusted by
external control system.

Flow adjustment and balancing the system

Before adjusting and balancing the system the differential pressure transducer is connected to the external
control system. The main control valve must be opened as open as possible and then the flow is adjusted by
giving the reference for differential pressure to external controller. Alternatively the flow adjustment can be done
in SCA —connection (5.3.3 SCA-pump — speed reference from potentiometer). The flow is adjusted by selecting
the correct frequency. When the system has adjusted and balanced, the value of the pressure difference is read
and saved to the control system as a reference value.

Another alternative is to get correct reference value for differential pressure by running the pump in SCC-
connection (5.3.5 SCC-pump - constant pressure in between inlet- and outlet-line). Wire jumper must be fixed in
between terminals PC and RL (Pl —controller in use). When the system has adjusted and balanced, the
reference value of the pressure difference is read from parameter 133 which is programmed as reference value
for external controller.

Standard control connections (see ANNEX 8.4 SCCVAK-wiring diagram- with external controller in use),
EXT OPERATION MODE

SC-pumps Manual Rev 5.docx / 30.06.2021 Subject to change without prior notice.
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5.3.7 SCCVAK-pump - constant pressure between supply- and return-line with
controller of the frequency converter in use

Operation principle (reference for pressure difference 0-10 VDC from external control system)

The level of the constant pressure difference between the inlet- and outlet-line of the system can be adjusted by
external control system (reference for differential pressure 0-10 VDC). Connections are the same as in SCC —
pump, however, the reference is fed from the external control system in between terminals 2 and 5. Parameter
133 must be selected 9999.

ATTENTION! If external control sytem is not in use when pumping is needed, select the required reference for
differential pressure with parameter 133 (check 5.3.5 SCC-pump - constant pressure in between inlet- and
outlet-line).

Standard control connections (see ANNEX 8.5 SCCVAK-wiring diagram- with controller of the frequency
drive in use), PU / EXT COMBINED OPERATION MODE

5.3.8 SCD-pump - constant pressure in discharge (pressure boosting)

Applications
Pressure boosting or other open systems, where constant pressure is required.

Accessories
Pump, frequency converter and pressure transmitter. The pressure transmitter is installed
to the pressure flange of the pump or near to the consumption in the pipe line.

Operation principle

The level of the constant pressure in discharge can be adjusted by the buttons of frequency drive (parameter
133). By pushing button MODE, opens parameter submenu P.xxx. Parameter P.133 is selected with the
potentiometer By pushing SET —button, appears value of the parameter 133 to the display which is reference for
Pl —controller (constant pressure). It is percents of max. measuring value of the pressure transducer (mentioned
in transducer). The required reference value can be adjusted by the potentiometer. It is saved by pushing SET —
button. By pushing button MODE twice, starting situation is achieved. When pump is running, the present motor
current (A), feedback (%) or frequency (Hz) can be selected to the display by pushing SET-button. Unauthorized
operating of the display can be prevented by locking it by pushing MODE —button 2 seconds. Unlocking is done
in a same way.

Standard control connections (see ANNEX 8.6 SCD-wiring diagram), PU / EXT COMBINED OPERATION
MODE

SC-pumps Manual Rev 5.docx / 30.06.2021 Subject to change without prior notice.
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5.3.9 SCF-pump - constant temperature

Applications
Heating and cooling systems, where the constant temperature is required by adjusting the flow.

Accessories
Pump, frequency converter and temperature transmitter (and sensor).

Operation principle

The level of the constant temperature in discharge can be adjusted by the buttons of frequency drive (parameter
133). By pushing button MODE, opens parameter submenu P.xxx. Parameter P.133 is selected with the
potentiometer By pushing SET —button, appears value of the parameter 133 to the display which is reference for
Pl —controller (constant temperature). It is percents of max. measuring value of the temperature transducer
(mentioned in transducer). The required reference value can be adjusted by the potentiometer. It is saved by
pushing SET —button. By pushing button MODE twice, starting situation is achieved. When pump is running, the
present motor current (A), feedback (%) or frequency (Hz) can be selected to the display by pushing SET-button.
Unauthorized operating of the display can be prevented by locking it by pushing MODE —button 2 seconds.
Unlocking is done in a same way.

ATTENTION! When ordering the pump, the response of the control must be informed. In the heating system the
response is normal, in the cooling system inverse. Normal, the pumping goes down, when the temperature
(feedback) goes up, inverse, the pumping goes up, when the temperature (feedback) goes up (par. 128 =>
normal = 20, inverse = 21).

Standard control connections (see ANNEX 8.7 SCF-wiring diagram), PU / EXT COMBINED OPERATION
MODE

SC-pumps Manual Rev 5.docx / 30.06.2021 Subject to change without prior notice.
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5.3.10 SCG-pump - controlled by external system

Applications
Systems, where are variations in the flow and/or where the flow is controlled mainly with the pump. The pump is
controlled by an external system or controller.

Accessories
Pump and frequency converter.

Operation principle
The speed reference for pumps is given from external control system, external controller, process control, etc

ATTENTION! If the external control system is not in use when pumping is needed, PU / EXT COMBINED
OPERATION is selected by the parameter 79 (par.79: 0=>3). Then constant speed can be selected according to
5.3.3 SCA-pump — speed reference from the display.

Standard control connections (see ANNEX 8.8 SCG-wiring diagram - with external controller in use), EXT
OPERATION MODE

5.3.11 SCM-pump - controlled by MODBUS RTU -bus connection

Applications
Systems, where are variations in the flow and/or where the flow is controlled mainly with the pump. The pump is
controlled by an external system or controller.

Accessories
Pump and frequency converter.

Operation principle
All control, adjusting and indications are taken care with MODBUS RTU —bus connections.

Standard control connections (see ANNEX 8.9 SCM-wiring diagram - MODBUS RTU —-bus connection),
NET OPERATION MODE

5.3.12 Local Control Panel

The SC -pump optionally features a separate cable connected Local Control Panel, which makes up the
complete interface for operation and monitoring of the SC -pump. If the pump is located such as the display is
hard to see, it helps the parameterizing of the frequency converter.

SC-pumps Manual Rev 5.docx / 30.06.2021 Subject to change without prior notice.
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6. Service, spare parts and troubleshooting

The pump doesn’t need any regular servicing. As a shaft seal is used an adjustment free mechanical seal. It is a
wearing part which has to be replaced if it starts to leak. Note that few drops leakage per hour can be quite
normal especially when coolants (eg. glycol) are pumped.

6.1 Shaft seals

Pump type Shaft O-ring
mm mm

AE_-25/-26 SC_ 12 123x2,5

L_-32A SC_ 12 100x2,5

L_-40A, AE_-32/-33 SC_ 12 145x2,5

L_-50A SC_ 12 150x3

L _-65A, L_-80A, AL -1102 SC_ 18 179,3x5,7

1 Rotating ring
2 Stationary ring
3 Body / bellows
4 Spring

5 O-ring

The motor is equipped with ball bearings which are lubricated for life and therefore do not need any service. In
the case of any motor malfunction it is recommended to replace the whole motor unit.
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6.2 Other parts

1 Electric motor
2 Pump housing
3 Impeller
5 Sealing flange
8 Foot (not always)
24 Screw or nut
25 Washer
26 Key
40 Shaft seal
50 O-ring or gasket
& 60 Screw or nut
: 67 Screw
@ 80 Pipe union (L- and ALH -serie)
© 81 Pipe union (L- and ALH -serie)
) 86 Cooling pipe (L- and ALH -serie)
103 Frequency converter
111 Fixing plate (SCB, SCC)

F W [ 112 Pipe joints (SCB, SCC)
i)
|

113 Pipes (SCB, SCC)
M/é[if( difference or temperature (SCB, SCC,SCD, SCF)

114 Transmitter(s) for pressure, pressure
- 115 Cable (SCB, SCC, SCD, SCF)
117 Screws (SCB, SCC)

& f

ATTN!

WHEN ORDERING SPARE PARTS, PLEASE SPECIFY THE TYPE IDENTIFICATION, SERIAL NUMBER,

THE SIZE OF THE IMPELLER, THE MOTOR TYPE AND POWER AND THE POSITION NUMBER OF THE
SPARE PART.
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6.3 Troubleshooting

19/33

Trouble Fault Fixing
Shaft seal is Wearing. Change the seal.
leaking.

Pump has run dry.

Change the seal.

Pump doesn’t
run.

The shaft of the pump is blocked.

Check the free rotation of the shaft by
turning the motor fan. If required, loosen
the motor unit from the pump housing and
repair the cause of the block.

Fuses have worked.

Repair the cause of the fault. Change the
fuses. If necessary, call the expert.

No electricity.

Check and repair connections. If
necessary, call the expert.

The disorder has stopped the pump.

Reset the pump by disconnecting the
supply voltage at least for 10 seconds.

Control wiring is not correct.

Check the wiring in accordance with the
control diagram. Between terminals PC-
STF must be jumpered or closed switch.

The parametres of the frequency
converter are changed or the pump is
stopped with local control panel.

Correct the parameters or start the pump
with the local control panel (not included
in standard delivery). If necessary, call the
expert.

The frequency converter or electric
motor is damaged.

Replace the frequency converter and/or
electric motor with a new one. Contact to
Kolmeks.

ATTN!

If the pump is operated when
cover of the frequency converter
is open, the special carefulness
must be observed.

Pump stops by
itself or runs
irregular and
noisy.

The supply voltage is defective. One
phase is possible missing.

Check the supply voltage. Check and
repair fuses and connections of the
cables.

The frequency converter or electric
motor is damaged.

Replace the complete motor unit with
frequency converter with a new one.
Contact to Kolmeks.
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Trouble

Fault

Fixing

The pump is running
with minimum
frequency.

The reference value is missing or
in minimum.

Adjust the correct value with the
buttons of the local control panel (if
intention to use the local reference
as source of the reference). Check
and correct the reference if the
reference is given by external
controller.

The pipes of the pressure or
differential pressure transducer are
blocked or incorrectly

connected.

Check and repair the connections
and blockings of the pipes. Open
the possible valves, which are
installed to the pipes.

The signal of the feedback
transmitter (pressure or
temperature) is too high.
Possible short circuit.

Disconnect the cable from the
transmitter, the speed should
increase, if there is a fault in
transmitter or the signal (not SCF
cooling system). Check the
connections, transmitter. If
necessary, replace the transmitter
with the new one.

The mechanical or electrical
connections of the temperature
transmitter of the SCF -pump are
incorrect or the transmitter

is damaged.

Check and repair of the
connections or the transmitter.

Parameters of the SCF -pump are
wrong (cooling and heating pumps
have different parameters)

Check and correct the parameters.
If necessary, call the expert.

SCB or SCC —pump: The lower
pressure transmitter gives the full
signal (20 mA) or the higher
pressure transmitter gives no
signal.

Check the connections and
transmitters. Measure the signals
of the transmitter and if needed,
change the transmitter.

The pump is running only with
the maximum frequency, which
don’t vary in accordance with
the requirements of flow
changes.

Reference signal is too high.

Adjust the correct value with the
buttons of the local control panel (if
intention to use the local reference
as source of the reference). Check
and correct the reference if the
reference is given by external
controller.

Feedback transmitter is missing or
the signal is wrong

Check and repair the feedback
signal and/or

connections. If necessary, replace
the transmitter

with the new one.
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The pipes of the pressure or
differential pressure transducer are
blocked or incorrectly connected.

Check and repair the connections
and blockings of the pipes. Open
the valves, which may be installed
to the pipes.

Trouble

Fault

Fixing

The pump is running only with
the maximum frequency, which
don’t vary in accordance with
the requirements of flow
changes.

The mechanical or electrical
connections of the temperature
transmitter of the SCF -pump are
incorrect or the transmitter is
damaged.

Check and repair of the
connections or the transmitter.

Parameters of the SCF -pump are
wrong. (cooling and heating pumps
have different parameters)

Check and correct the parameters
with the local control panel. If
necessary, call the expert.

The maximum speed is required by
the system.

Check the adjustments and the
need of the pumping in the system.
Balance the parallel circulations. It
can be the normal situation, then
there is no need for any further
measures. Solve the actual rotation
speed by measuring or with the
local control panel. Contact to
Kolmeks. Maximum frequency is
not allowed to change (factory
default).

SCB or SCC —pump: The higher
pressure transmitter gives the full
signal (20 mA) or the lower
pressure transmitter gives no
signal.

Check the connections and
transmitters. Measure the signals
of the transmitter and if needed,
change the transmitter.
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Trouble

Fault

Fixing

The pump is not pumping.

There is air in the pump or the
system.

Deairate the system. Fill the pumps
and the pipes with the fluid. Try to
run the pump a moment with the
high speed, then possible air
pockets leave the system easier.

The suction pressure is too low.

Increase the suction pressure.

Circulation is closed with the
valves.

Open the valves.

The pump is
noisy.

Cavitation.

Increase the suction pressure.
Decrease the flow.

The pressure difference of the
pump is too high.

Decrease the pressure reference. If
possible, open the control valves
and decrease the pressure
reference, then the head of the
pump is lower and the flow remains
the same.

There is a faulty shaft seal or
bearings.

Continuous rough noise refers to
the faulty bearings. High noise, few
seconds long, occasionally refers
to the faulty shaft seal. Replace
faulty bearings and shaft seal with
the new ones. If necessary, contact
Kolmeks.

Electrical noise from the frequency
converter or electric motor.

Replace the motor with the new
one. If necessary, correct the
parameters of the frequency
converter. Contact

Kolmeks.
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6.4 Checking of alarm history

Push MODE -button twice. To the display appears the last 8 alarms. The last one is E.xxx. If there is no alarms,

there is E__0 in the display.

6.5 Alarm and fault codes

Operation Panel

23/33

Operation Pa

nel

Fault

Name
Indication
I LF EILF # | Input phase loss
or E.OLT | Stall prevention

Brake transistor alarm

E E.BE detection
Qutput side earth (ground}
'c E.GF fault overcurrent at start
LF E.LF | Output phase loss
ES I,- E.OHT Extern;l thermal relay
’ operation
FPI T | EPTC+ | PTC thermistor operation
Parameter storage device
E— PE EPE fault
EPy E.PUE | PU disconnection
EFEr E.RET | Retry count excess
ErCPl | ECPU |CPU fault
Cutput current detection
(gl
{dU |ECDO- value exceeded
Inrush current limit circuit
1N 5
E!OH | EIOH= tault
ERIE E.AIE = | Analog input fault

Name
Indication
€--- E-- | Faults history
g oL HOLD | Operation panel lock
o
s | LOC LOCd | Password locked
E
5 E R :
= Er1 to 4 | Parameter write error
w Ery
Err Err. Inverter reset
2] oL Stall prevention
ve {overcurrent)
Stall prevention
l L
ow © (overvoltage)
" - b RB Regenerative brake
o prealarm
15 ~ Electronic thermal relay
2! H TH function prealarm
=1 Ps PU stop
1Ha MT Maintenance signal output
!
U o uv Undervoltage
E
5| Fn FN Fan fault
=
Owercurrent trip during
nr o
SHA EOC1 | o ccoteration
Owercurrent trip during
nr
e8le E.0C2 constant speed
Owercurrent trip during
or E.OC3
€003 deceleration or stop
Regenerative overvoltage
Do ! E.OV1
Elu | trip during acceleration
Regenerative overvoltage
n
= €0ué EOv2 trip during constant speed
= Regenerative overvoltage
EDu3 | EOV3 | trip during deceleration or
stop
Inverter overload trip
ErHr E.THT | (electronic thermal relay
function)
Motor overload
ErHN E.THM | trip(electronic thermal
relay function)
EFl n E.FIN | Fin overheat
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7. Declaration of Conformity

We, OY KOLMEKS AB, P.O.Box 27 FI-14201 Turenki, FINLAND
declare under our sole responsibility that the products:

SC_ - PUMP SERIE,
types AE, AEP, L, LH, LP, LS, AL, ALH, ALP, ALS

to which this declaration relates, are in conformity with the

— Council Directive 2006/42/EY on the approximation of the laws of
the Member States relating to machinery

— Low voltage directive 2014/35/EU

— RoHS-directive 2011/65/EU and 2015/863/EU

— Pumps and pump units for liquids. Common safety requirements. EN 809:1998+A1:2009.

Serial / manufacturing number

EMC-STANDARDS

Generic standards
The generic standards are stated in the EMC directive (2014/30/EU).

SC_ -pump complies with:

EN 61000-6-3, EN 61000-6-1.
Residental, commercial and light industrial environment.

EN 61000-6-4, EN 61000-6-2.

Industrial environment.

Turenki 12.03.2019

Jyrki Vesaluoma
Chairman of the board

Technical file collected by R&D manager
KOLMEKS OY

P.0.BOX 27 FI-14201 TURENKI, FINLAND
tel. +358 20 7521 31

www.kolmeks.fi
export.finland@kolmeks.com
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8. Annex

8.1 Wiring diagram SCA-single pump
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le pump

ing

diagram SCB-si

iring
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le pump

ing

diagram SCC-si

iring
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8.4 Wiring diagram SCCVAK-single pump - speed reference 0-10 VDC from external

controller
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diagram SCCVAK-single pump - reference for differential pressure 0-10 VDC

from external controller

iring
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le pump

ing

diagram SCD-si

iring

8.6 W

10peUu0D RINQ

| JopoRuen

(frengsp ut peprijaur jou) (A1BAlISP Ul papniaul Jou)

L/ /6500}d ] e ] s __E
SHUINTOM B I B S 8L 102102 “MjRIs.0d (BARISTY TRaULRYER}IopRl | |
_m_s_ w3 sy B #0442 [ wunng
YUl OZ-i JejIWSURY emssel .@. _vl!uu ﬁ.wm.Eo
d Ay ]
oo| paso|D =
- wnd- oS
jdwnd a)Buis- NS weibelp Buu Ay pioe] IR O
e N sy SnUUTErR A |
3__ .is_ WqE.._ aEw o pepEs _ 1 g | =0
JOQWEURL JINESEL]
Iz
| () ovaeen »= NIBYD TOHINOD |
ANINLENNOY
ANTWIHNEYAN
< OH1NOD w —2 m
- —— = ———— — - — - — - — - - - - — - — — - o) <> NOILY2IOMI
ﬁm_} UJ3LVYHOALINI HLIM HOLOW- DS £:6/ Jed | [ ) [¢] WAy
I 3A0W NOILYH3dO aINIGNO0D 1X3 /nd I
r-r—-—-—m——|—- """ -""-"-"-"rnr--"-"T7TTv¥{r - —-—"—-—-"—-"—-—-— — — — A
! | uagaaes  {DOADLO} r YIUMS- /A |
| weum2Beop fogas | Aq pejoajes =1 eubis indu
_ Od /NLY SNSAOA o o bomely _ 292 orounrg |
| brd | | *t indu Bojeuy |
| _ {puncub [2UBIS) G Oubeged lom Sy o — = ——— - _——— - !
| r-—-—— - - - - - - - - - T — /0 - - a _ ] G666 <= ££1 Ted ‘uojeAoy I
| {1epwsues emsserd jo ejeas |ny} | | Q0 g == — — — — — - == |E!.“ QAADH-0/DANG-0 UOIES £/ 1ojouEreg |
I | Xeld - § 8Inssald [Egueleyiq § | | A e e e - |_ [ | |enuessip Joj jer) Z indut Bojeuy |
| £9 854 Ted +) L K
| | (oaa ok -0hindino Bopwy o | r | a
| , uny PD o yuoos oanvz oa “ i3 !
| | 0061 By  Idne lojsisuel) | | I = K |
| | | | T ~T__} (eAjoe = pesoj) (]G [onuoo doo| peso|]y ™~ w |
| | | I T ~~“—] (oA = pasop) (5 1ed) ZHOF DNIDDOr & |
@
| | 66 ‘261 1Bd yneq ‘indino fejey | | _|\I.. uonelado o .M |
| | | ~"—— uope.sdo oy B
_ L Iz I ! - B
[ e S = 1. e ——— _—_—C— C_veemeRwomo ?,
| |
=y
_ L 3d
3d o -~ oy
I & - W—t N "
N e - i ZH 09/08 ‘DA 0VE-02E X
| & - H— 1 ebeyoa fddng
OVAOEZ X E 1 Y
| ebeyor ool ————e e ] o -
|

youmg

Subject to change without prior notice.

SC-pumps Manual Rev 5.docx / 30.06.2021



31/33

& Kolmeks

le pump

ing

diagram SCF-s

iring

8.7TW

}/ 865001d

s | 3

SHIAWTOM D

By

| M

iy wy

sy

RN

(TR

Sr

st

81102102

‘Mjajsiod [EAEISTIY MO 10pIL | |

IO U2 wunrg

W G2+ 1) wsuel) ernjeiediws |

@

Har
doo| paso|n — L v
Lun
dwind s|Buis- 405 weibep BuLipy| .n_ﬁw.mh " —
epyeuiE] [
o ] e oo | e —

£ 6L 1ed
JAOW NOILYHIJO O3NIGWOD 1X3 / Nd

odinid s

_|
| hewuwsuey emesedws) o 8[eos |nj)

weuy -  emssend [Equsie g
_ £6 1861 Bd
_ Go__.E.Esaamo_Eq
_
_
_
_
_
_

uny

0:061 g INdINO Joysisuer]

661261 “Bdyne] ‘indinc fejey

naaown

a

-

ol

| uompHes {300
waum ; siEan (oans0y
|/ [Donces]r

@]

WIELE] BINEERIY

4
T

Pl
ot

©
zs;
hd

NIBYD TOHINOD _

LNIWLSOraY

AN3WFNSYIN

SNg

T0d1NOD

WHYIY

o]
> NOLVOKI
<

{puncb reubis) g
(0] AP
[oans-o] &

{Ast) ok

[

Yook J0AvE Dd
as

O¥AOEZ X €
siieyjoa rojopy

{eanoe = pescjo) 40§ [oNU0D doo| pasa))

- T /1
PUME- A I

Aq peroejes si eubls indu)

49z sepwereg |
i indu Bopeuy |

y B666 <=EE1 “Jed uoqeAl0y _
QOADH0/OOAS-0 Uoloales oL seswerey |
o r(ensseid [=yuereyip Joj ecusie)el) g Indu) Boeuy |

8B

wapwe el Bqewwe oy

ZH 09/05 “DVA OVZ-0TE X L
efieyoa Addng

T " ——(eA0E = pesoa} (5-1ed) ZHOY DNIDDOM
— uoieledo o
_ -~ uoyeiedo oy
|
—" edo/pesop) HONO
|||||||||||||||||||||| a
B !
®
dad @l ————— "
s TN M N —a
DY
L__ERE -

JEIIBUID YHALY

{Asenjep v papnjou jou} (1SA9p U} pepnjoul jou)
| J0J0BUO7Y oums

Subject to change without prior notice.

SC-pumps Manual Rev 5.docx / 30.06.2021



32/33

& Kolmeks

le pump

ing

diagram SCG-si

iring

8.8 W

—. x__ N@mOO —.n_ LT IR i w sanny e
SHAWTOM t weorie| o [ gr| gr 9110210 TyaIsiod [BAEISNTY THRUISYEL 03l | |
s | g f— STECO-E | wurng
=Y 1alyo ]
doo| uedo — fign kg
_ wna- Bos
fwnd ajBuis- gng welbep Buupy o o N
% __mﬂ_ Eﬂ__ :rﬁ_____m.“ﬁ_‘ ﬂﬂ.ﬁm _ wrwyhiousduicyoy _a..asum au_n_qw;_ﬁﬂn_m _Eo .
| ) owoezes NISYD TOHINOD |
r-———"""" """ "—"—"—"—"—-"—-"—"—"—"—"— -/ — - — - — — — = — = = = = = = — = — = — A LNTHLSTOY
- ANSWILNSYIN
asA 3LVHOILNI HLIM HOLOW- OS _ T |
| | [ <> MOLVIIONI
| 0:6Z Ted | [ ] [ WHVTY
_ JAOW NOILYHIdO 1X3 _
I e e 1
| ._ME_S munﬂ.%% YIMNS- |7
| T SR ] | Aq petosyes 51 (eubls indu)
|/ A [Doywerlr s s euly |
| Od /N1H SNAA0N brH | L38 IS wERg
e | | I ndu mo_u..__a___
| |
| | (punoib jeubis) 5 DaA0L0 | |
r-——-—- - - T T T T T T Ta& o eouBIB|a! pasdy .
L -0 AodenboL ! o a]2 ! (oot puesegp s oo g 1 oy |
I | 1 1851 1Ed a9 | A+l oL I ’ ' ’ ' I
| (004 04-0) indino Bopeuy + L e e — |- = = = = — — — — F-——-—- == == — 4
| e lrc-——f---—--—————-—-—-—--—--"—-"—-" - - - —— — — — l
| | - | | ol
uny VU0 DAAYZ Od 3
| | 0:06L TBg  Indino Jojsisues | | os | La |
| | | } - (oagoe = pescpo) jequod doo| pesoln b m |
I | | f——"—{tonjoe = pasop) (g-rec) 2oy oNiDOOr B
| | 66 :Z6LIed Yneq ‘ndino fejey | t “ leiedo oy .M |
_ T 400N 5l
| | 3
[ L e — d 2l
...... t /PRSOR) HOND W,
[ T N T e [
A4 N T B
| 3d
! = @M@ — — — N ZH 09/08 "DVA 0¥Z-0ZE X |
Y- 144 (N G g - 7 a
& »* 1 li dd
_ DWA DEZ X ¢ 1 —..W_. ebeyoa Addng
| ebgyjon ooy beororororone Y ——— T ERE_ | heocemoooo b
J0JIBUUGD NHNEY (fuenjep ui pepnjaul jou) (AISAIEP U1 pepnjoul jou)
_ _ Jojoeluos) youmg
L - a

Subject to change without prior notice.

SC-pumps Manual Rev 5.docx / 30.06.2021



33/33

& Kolmeks

8.8 Wiring diagram SCM-single pump

/ 619001d SN0 i ] e e e
= w3 ey -
Liry @ _HHH_ wefoig
238Ul N1d SNGA0N durd- NS
fund a|Bu|s- wieiBelp Buw -
|bUls- WDs 1p DULILAA e I —
TR SRR ET s SumER ]
3__ .ﬁ..__ S§_ e !gm_ = wesg = €
=
o
9
m
[
w
D
1d
fc
| (&) ovween NIBYD TOHINOD |
F———— - = — - — — - = = = = =~~~ = = — = = — = — — B INIALETOY
- INZWIENEYIN
dsA d3LvHOTFLINI HLIM HOLOW- OS _ oooo|  SING
| I <5 MOILVORN
“ [ WETY
| |
I J00W NOILYH3dO 13N I
_ r— - - "\ - - - — — — — — _‘ “““““““ A
_ _-.w:_._o Hﬁw_ﬂ ﬁﬂ:ﬂ% | Aq pejoees s| _Hm__“aﬂn_u.“._”_
| A Doty g
| Od/ N1d SNaaon | | ur B I
“p ncuy Boreuy|
_ llllll _ _ _
| | {puncuB eubis) § | |
r—— = —"—"—"—"——— ——= — —|—— — hl
! I ® | e | DAAOL-/I0AS-0 UOIIB|es £/ 1618 B |
wy - g Aouenbar [0amt-o]E . d
| | | 851 g ”.“ | 5001 _ i [EQuaTelIp J0} o1} Z indut mo_w_._d._
| I (00A 01-0) mdino Bojeuy HHHHHHH|HHHHHHHH_HHHHHHHHHHHHHHHH__
| I | |
e -3
_ w1 e _ 3
| 006} Bd ndino sojsisue) @
| | ! T [BAll2E = pesoa) [DAuos dooj paso|) ~3 I
| | f——"—{ompe =posop) (g ) oy oMDDOr g
| | 6626} 1Bd ey ‘indino fejey } e 2l ON ' I
- B
_ | T oN m_
|||||| 3
| L - - — — — — — =T = — — } -~ PesOR} JOUO m_
i N R A re-- - 77 -
| & -
_ Do — — :
2 2 - ZH 09/05 O¥AD¥E 022 X |
| T & T - -3 sbejjoa fddng
_ OYAOEE XE e E
ebejoa ojop 10128UUDa 3N (Areajjep ul papnjau jou) {Areajep U1 papnjaul jou)
| I Jojaejuen yamg
Lo g

Subject to change without prior notice.

SC-pumps Manual Rev 5.docx / 30.06.2021



