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1. General information

Read this document before you install the product.
Installation and operation must comply with local

regulations and accepted codes of good practice.

1.1 Hazard statements

The symbols and hazard statements below may appear in Grundfos
installation and operating instructions, safety instructions and
service instructions.

DANGER

Indicates a hazardous situation which, if not avoided, will
result in death or serious personal injury.

WARNING

Indicates a hazardous situation which, if not avoided,
could result in death or serious personal injury.

CAUTION
Indicates a hazardous situation which, if not avoided,
could result in minor or moderate personal injury.

> B B

The hazard statements are structured in the following way:

SIGNAL WORD
Description of the hazard
Consequence of ignoring the warning

>

* Action to avoid the hazard.

1.2 Notes

The symbols and notes below may appear in Grundfos
installation and operating instructions, safety instructions and
service instructions.

A blue or grey circle with a white graphical symbol

indicates that an action must be taken.

black graphical symbol, indicates that an action must not
be taken or must be stopped.

If these instructions are not observed, it may result in
malfunction or damage to the equipment.

® A red or grey circle with a diagonal bar, possibly with a
°
1

\, 4
'O' Tips and advice that make the work easier.

2. General safety instructions

Pump installation in pits must be carried out by trained

0 persons.

All work in pits must be supervised by a person outside
the pump pit.
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CAUTION

Biological hazard

Minor or moderate personal injury

- Pits for sewage and wastewater may contain toxic
and/or contagious substances. Persons must always
wear appropriate personal protective equipment and
clothing before entering the pit.

DANGER
Electric shock
Death or serious personal injury

- Before the installation, switch off the power supply and
lock the main switch in position 0.

DANGER
Electric shock
Death or serious personal injury

- It must be possible to lock the main switch in position

0. Type and requirements are specified in EN 60204-1.

CAUTION
Hot surface
Minor or moderate personal injury

- Do not touch the pump or the cables during operation
as the surface temperature may exceed 70 °C.

CAUTION
Sharp element
Minor or moderate personal injury

- Wear protective gloves when working on the pump.

Maintenance and service work must be carried out when
the pump is outside the pit. For safety reasons, all work
inside pits must be supervised by a person outside the pit.

Observe all safety regulations at the installation site.

WARNING

Crushing hazard

Death or serious personal injury

- Make sure the lifting bracket is tightened before lifting
the pump.

English (GB)
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3. Receiving the product

The pump is supplied from the factory in a proper packaging in
which it should remain until installation. Make sure that the pump
cannot roll or fall over.

3.1 Transporting the product

All lifting equipment must be rated for the purpose and checked for
damage before lifting the pump. The lifting equipment rating must
not be exceeded. The pump weight is stated on the nameplate.

WARNING
Crushing hazard
Death or serious personal injury

- Lifting and moving must be done by a trained person.

B>

CAUTION

Sharp element

Minor or moderate personal injury

- Packaging parts may be pointy or sharp. Wear hand
protection.

>

CAUTION
Crushing hazard
Minor or moderate personal injury

- Make sure the pump cannot roll or fall over.

WARNING

Crushing hazard

Death or serious personal injury

- Always lift the pump by its lifting bracket or use a
forklift.

DANGER
Electric shock
Death or serious personal injury

- Never lift the pump by the power cable, hose, or pipe.

Leave the cable-end protectors and control cables on the
power supply until making the electrical connection.
Whether insulated or not, the free cable end must never
be exposed to moisture.

- B B P

3.2 Inspecting the product
During storage, protect the pump against moisture and heat.

' If the pump is not in operation or is being stored for more

° than a month, turn the impeller once a month.

WARNING

Crushing hazard
A Death or serious personal injury
- Do not turn the impeller by hand. Always use an

appropriate tool.

' On pumps fitted with a guide vane, be careful not to
° damage the guide vane when turning the impeller.

After storage, inspect the pump before putting it into operation.
Make sure that the impeller can rotate freely. Pay attention to the
condition of the shaft seals, O-rings, cable entries, and potential
glycol leakage.

3.3 Lifting the product

DANGER
Crushing hazard

Death or serious personal injury
A - Always check the lifting bracket and chain for
corrosion or wear before lifting.

- Always lift the pump by its lifting bracket or by a forklift
truck.

DANGER

Crushing hazard

Death or serious personal injury

- When lifting the pump, make sure the centre of gravity
is between the forklift arms. The approximate centre of
gravity is marked with a label attached to the transport
stand.

DANGER
c Electric shock
°

Death or serious personal injury
- Never lift the pump by the power cables.

When lifting the pump, use the right lifting point to keep
the pump balanced for proper installation. The table below
shows the correct lifting point.

Lifting
bracket
assembly

Installation Pump Pressure

type type range Lifting point

Pos. 1, lifting

Vertical SL/SE handle

M LH -

Pos. 1, lifting
handle

Pos. 2, lifting
eye in seal
housing

Horizontal SE M, L, H -

18]
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Lifting points for horizontal
installation, SE pump

Lifting point for vertical
installation, SL pump

3.4 Storage

During storage, the pump must be protected against moisture and
heat.

After a period of storage, inspect the pump before putting it

into operation. Make sure that the impeller can rotate freely. Pay
attention to the condition of the shaft seals, O-rings and the cable
entries.

' Do not store the product in direct sunlight.
°

Storage temperature is -20 °C to +55 °C. A maximum of
70 °C is allowed for short periods, not exceeding 24
® hours, according to EN 60204-1.

' Do not remove the cable-end protectors until the cables
are installed to protect them against moisture.
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If the pump is being stored for more than a month, turn the

impeller at least every month to prevent the seal faces of
the lower mechanical shaft seal from seizing up.

Avoiding this may cause damage to the shaft
motor bearings when the pump is started.

seal and

If the impeller cannot be turned, contact an authorised

service workshop.

WARNING
Crushing hazard
Death or serious personal injury

appropriate tool.

4. |dentification

4.1 Nameplate

p
1 Q
3\ ~€&) 112 GExdbhlBT4/T3Gb —
—1 ] —
5 CE 0344  FM24ATEX0009X
—
|

7 —

9—|

—
:;:@ Model: 92xxxxxx00000001
15\U](~ Ta=-20°C to +40°C IP68 /rﬂ 20 m-
17\59 Hmax: 30.5m | Qmax: 1033 m¥h-]
19\E Motor: 3 ~ Tmax.: 40°C — |
21— | P1: 42.0 kW P2: 36 KW — |
23\@ n: 1482 rpm Cosg: 0.84 — ]
ZS\E 380-415V AN |76-T0A — |
07 | 660-690 V Y | 44-42A — |

HI

297 |

Do not turn the impeller by hand. Always use an

On pumps fitted with guide vane, be careful not to
damage the guide vane when turning the impeller.

UKCA 8505 FM24UKEX0004X —
IECEx FMG 24.0007X —

Type: SL.56M.360.4.EX.51D

—— 200.2.Q.Z

50 Hz Insul.class: H —]
P.c. 2317 Weight: 710 kg —
Made in Székesfehérvar Hungary—

1
=X

DK-8350 Bjerringbro, D

UK Importer: Grundfos Pumps Ltd. o
O Grovebury Road Leighton Buzzardk GIRUNDFOS 2\
\U Bedfordshire LUTATL enmark

- clpooalonbed ook | 52733824 | [0

TMO082259

2
4
6
8

10
12
|30
14
16
18
20
22
24
26
|28

O/

Pos. Description

16  Rated power output P2

17 Number of phases

18 Cos @, 1/1-load

19  Rated power input P1

20 Rated current, delta connection

21  Rated speed

22  Rated current, star connection

23 Rated voltage, delta connection

24  Insulation class

25 Rated voltage, star connection

26 Weight

27  Frequency

28  Country of origin

29  Production code (YYWW)

30 Maximum flow

4.2 Type key
Example: SL.56M.210.4.51D.200

Code Explanation Designation
Sewage pump without cooling
SL :
jacket
- - Pump type
Sewage pump with cooling
SE :
jacket
56 Frame 56 Frame size
M Medium pressure
L Low pressure Pressure range
H High pressure
210 Power P2 x 10 [21 kW] Power [kW]
4 4-pole motor
Number of poles
6 6-pole motor
EX Pumps with Ex approval

- (blank) Pumps without Ex approval

Pump version

3 x 380-415D, (DOL, EMC)

Pos. Description o 50 Hz

1 Marking of explosion protection s1p ?S)t(ai?jg-:j; 5D, 660-690Y Voltage code for 50 Hz

2 Ex description 50 Hz

3 EU Notified Body approving the Ex manufacturer 3 x 380-480D (DOL, EMC)

4 EU Explosion protection certificate No 60G 60 Hz

5 UK Approved Body approving the Ex manufacturer and UK 3 x 380-480D, 660-690Y Voltage code for 60 Hz
Explosion protection certificate No 61G (Standard)

6 UK Explosion protection certificate No 60 Hz

7 Pump type designation 100

8  IEC Explosion protection certificate No 150 o

9 Pump type designation (line 2) 200 FIDuliInZFaguj;t()r(])())mmal dlameter Pump outlet [mm]

10  Enclosure class 250

11 Model number 300

12 Maximum installation depth - (blank) Standard sensor version

13 Ambient temperature 1 Sensor version V1 Sensor versions

14 Maximum liquid temperature 2 Sensor version V2

15  Maximum head 4 Custom-built products Customisation

English (GB)
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SL pump
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5.2 Exploded view
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5.3 Components and material specification Pos. Component Material Standard
105  Shaft seal cartridge SiC-SiC
Pos. Component Material Standard M6 x 16 Hexagon
X X
1 M8 x 16 Hexagon A4-70 ISO 4762 1054 socket head cap screw A4-80 ISO 4762
socket head cap screw -
1058 Disc for shaft seal PTFE
2 Ferrule 1.5/10 - - protection )
2.5 x 5 Round Head . - EN 1561 EN-
A Rivets A2 ISO 1051B 150 B *Inner cooling jacket GUL-250 -
9A Impeller ke EN 1.4571 DIN 6885 B -
P y 150 C *Outer cooling jacket EZIJSGS EN -
12C  M24 x 45 Set Screw A4-80 ISO 4026 -25
20 1/2"Plug DeltaTone/Silico - 45  Ball Bearing 6016
2RS1/C3 WT
27 Lock washer D11 xD6.4x0.7 -
Wave spring 124 x 114
28 M40x 1.5Cablegland Polyamide/CR - 152A 06 Ha8
32 13x24x2.5Fat A4-70 ISO 7089/7090 453 Angular contact ball
washer bearing 7316 BECBP
35a M12x70 Hexagon A4-80 ISO 4017 153 B *Outer dummy bearing EN 1.0580 -
head screw -
153 C *Inner dummy bearing EN 1.0580 -
37b  *O-rin NBR 70 SO 3601-1 -
9 Class B 154 Ball bearing 6214
2RS1/HC5C3 WT
39 *O-rin NBR 70 SO 3601-1 i
-ring Class B 155  Lower bearing bracket EN-GJL-250 1ISO 185
- . 1SO 3601-1
39A O-ring NBR 70 ISO 3601-1 157D 65 x 5 O-ring NBR 70 Class B
Class B
_ 158  Centrifugal cup PAG6.6 -
39  O-ring NBR 70 1SO 3601-1
Class B . 1ISO 3601-1
158A 72.39 x 5.33 O-ring NBR 70
48  Stator - - Class B
_ 159  Wire Cover PTFE -
49 Impeller NBR SO 3601-1
Class B 164 A Motor top cover EN-GJL-250 ISO 185
50  Pump Housing EN-GJL-250 ISO 185 168  Upper cable entry EN-GJL-250 ISO 185
50a  Cover plate for EN 1.4401 i} 168 A Lower cable entry EN-GJL-250 ISO 185
inspection hole
168 B Cable entry clamp EN-GJL-250 1ISO 185
. ISO 3601-1
50B 42.2 x 5 O-ring NBR 70 Class B 172 Shaft with rotor - -
M10 x 25 Hexagon
M10 x 25 Hexagon -
50D |\ cad screw 9 A4-70 ISO 4017 183 socket head cap screw A4-80 ISC 4762
55  Stator housing EN-GJL250  ISO 185 187 M80 Lock Nut - -
58  Upper seal housing EN-GJL-250  ISO 185 190  Lifting Handle 1.4408 -
59  Bearing cover EN-GJL-250  ISO 185 193 1S0228-G3/8"Plug  AISI316 -
198  Seal ring* KTT CR601 -
) ISO 3601-1
99A 167 x3 O-ring NBR 70 Class B 198 Rubber seal* KTT CR601 -
61 Upper bearing bracket EN-GJL-250 1ISO 185 198b *x56x2 Washer Ad -
62 339.3 x 5.7 O-ring NBR 70 52326801-1 198c *x56x* Disc spring Ad I1SO 16983
230B lock washer A4-70 DIN 6798 A
17 x 40 x 5 Washer for
66 impeller EN 1.4404 . 400 126 x 3.53 O-ring NBR 70 5252?1_1
M16 x 50 Hexagon -
66a head screw A4-80 ISO 4017 401  Sealring KTT CR601 -
. Carbon steel
Makrolon 9415 402 M10 x 1 Grease nipple . DIN 71412 A
67A  Impeller plug PC-GF 10 FR Zinc plated
Leakage switch / dry
17 x 26 x 1.2 Serrated 403 - -
67B Lock washer A4 DIN 6798 A run sensor
o7 M16 x 70 Hexagon 7480 SO 4762 405 8.4x16 x 1.6 Washer Brass DIN 125 A
socket head cap screw 406 M8 Nut Brass 1ISO 4032
72 299 x 5.7 O-ring NBR 70 ISO 3601-1 407  Cable terminal 16-8 -
Class B M10 x 16 Set screw
77 Lower seal housing EN-GJL-250 ISO 185 410 (plug) PTFE 1SC 4026
89 2/I08C |)<(e1t 2h :a%xigonscrew A2-70 1SO 4762 411 M16 x 16 Set screw PTFE I1SO 4026
P 412 IS0 228-G 3/4" Plug AlIS| 316 -
89 A Spring lock washer 1.4401 - M6 x 10 Hex Socket
93 M6 x 30 Hexagon A4-70 1SO 4762 413  Button Head Cap A4-80 1ISO 4762

socket head cap screw

Screw

15
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Pos. Component Material Standard

520  Moisture switch - -

520a M3 X 10 Slotted cheese , g ¢ plated) 15O 1207
head screw

5pg+  Bracket for wire S235JRG2C -
termination

5+ Dracket screen S235JRG2C -
sermination
M10 x 40 Hexagon

528  Socket Head Cap - -
Screw
M3 x 12 Hexagon

1084 Socket Head Cap A2 1ISO 4762
Screw

1129 10.5x20x2 Washer A4 1ISO 7089/7090

1173 17 x 23 Seal washer Cu -

16



6. Service tools

Service tools

Designation Description

Molex plug removal SV2117

tool

Locking-ring pliers Circlip range
g-ring p 122-400 mm

Refractometer

Ball bearing puller/ SKF TMBS100E

strong back pullers

Ball bearing
mounting kit

SKF TMMK20-50

17
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7. Tightening torques and lubricants

Torque Torque

Pos. Designation Quantity Dimension [Nm]  (Ib-ft) Lubricant
Hexagon 1M1=
15+3 Thread-
1 socket head 6 M8 x 16 Nm 2.2 1b- EZE Ultra
cap screw ft
12 x 20 x Thread-
9A  Impellerkey 2 70 - - EZE Ultra
Thread-
12C Set screw 3 M24 x 45 - - EZE Ultra
222 +
1ISO228-G 30%3 Thread-
20 Plug ! 172" Nm fzt.z - £7E Uttra
36.9 +
Hexagon 505 Thread-
35A head screw 3 M12x 70 Nm ?tj lb- EZE Ultra
222 +
Hexagon 302 Thread-
50D head screw 2 MI0X25 :t'5 - e7e Ultra
Hexagon 516 £
67  sockethead 34 Mi6x70 [0%5 37, Thread-
Nm EZE Ultra
cap screw ft
Hexagon 129 +
67 headbolts 1 M16x* 175+ 5 7). [Thread-
. 5Nm EZE Ultra
with shank ft
Hexagon 1 =
15+3 Thread-
89 socket head 1 M8x12 Nm 2.2 1b- EZE Ultra
cap screw ft
Hexagon 44 £
62 Thread-
93 socket head 14 M6x30 Nm 1.5 Ib- EZE Ultra
cap screw ft
Hexagon 4.4 +
. 62 Thread-
105A socket head 5 M6x16 Nm 1.5 Ib- EZE Ultra
cap screw ft
Centrifugal LGHP 2
158 Cup 1 - - - SKF
Hexagon 222
183 sockethead 20* Mi0x25 J0*4 5gpp. Ihread
Nm EZE Ultra
cap screw ft
222 +
1ISO228-G 303 Thread-
193 Plug 3 38" Nm fzt.z o= E7E Ultra
402 Grease 1 M10 x 1 15+3 ;12 Iib- Thread-
nipple Nm ft- EZE Ultra
Leakage 222 +
. 30t4 Thread-
403 switch/Dry 1 Nm 2.9 Ib- EZE Ultra
run sensor ft
10+1 (3%
406 Nut 12 M8 0.71b- -
Nm
ft
Set screw . Thread-
M0 (Puug) 10 M10x - ) EZE Ultra
222 +
1ISO 228-G 30%3 Thread-
412 Plug 2 3/4" Nm f2t.2 o= EZE Ultra
Hexagon 1% 0.7
1084 sockethead 10 M3x12 015 0.111b- 10read
EZE Ultra
cap screw Nm ft
Rocol
. Sapphire
Al O-rings all - - - Aqua-Sil
grease

*depends on pump version

18



8. Electrical connection

' EMC shielding of power and control cables must be

b4 connected and fixed by the installer.

Connect pumps installed in hazardous locations to a
@ control box with a motor protection relay with an IEC trip
class 10.

1. Do not install pump controllers, Ex barriers or the free
end of the power cable in potentially explosive
environments.

2. The classification of the installation site must comply
with the local rules.

3. On explosion-proof pumps, make sure that an external
ground conductor is connected to the external ground
terminal on the pump by a secure cable clamp. Clean
the surface of the external ground connection and
mount the cable clamp.

4. The ground conductor must be minimum AWG 12 type
RHH, RHW, RHW-2 or similar, rated for 600 V and
minimum 90 °C, yellow and green.

5. Make sure that the ground conductor is protected from
corrosion.

6. Make sure that all protective equipment has been
connected correctly.

7. Float switches used in potentially explosive
environments must be approved for this application.
They must be connected to the Grundfos Dedicated
Controls, DC, DCD or the SLC, DLC controllers, by an
intrinsically safe barrier to ensure a safe circuit.

DANGER
Electric shock
Death or serious personal injury

- Unauthorised people must not have any access to this
product.

DANGER
Electric shock
Death or serious personal injury

- Before starting any work on the product, make sure
that the power supply is switched off and that it cannot
be switched on unintentionally.

WARNING
Electric shock
Death or serious personal injury

- Before installation and startup, check the power cable
for damage.

DANGER
Electric shock
Death or serious personal injury

- The pump must be grounded. Before connecting the
pump to the voltage supply, make sure the connection
to ground complies with the local regulations.

Connect the pump to an external main switch ensuring all-
pole disconnection with a contact separation according to
EN 60204-1, 5.3.2. It must be possible to lock the main
switch in position 0.

The supply voltage and frequency are marked on the
nameplate. Make sure that the motor is suitable for the
power supply at the installation site.

The electrical connection must comply with the local
regulations.

Connect the pumps to a controller with a motor protection
relay with IEC trip class 10 or 15 or NEMA-equivalent.

The power supply for the motor protection circuit must be
low voltage, class 2.

ee @ B> b b P

If the power cable is damaged, it must be replaced by the
manufacturer or approved service provider.
Connect the pump to a motor-protective circuit breaker.

Set the motor-protective circuit breaker to the rated
' current of the pump, +10 % service factor for 50 Hz
motors, +15 % service factor for 60 Hz motors. The rated
current is stated on the nameplate.

The supply voltage and frequency are marked on the nameplate.

The voltage tolerance at the motor terminals must be within + 10 %
of the rated voltage.

The motor is effectively grounded with the power cable and pipes.
The motor top cover is equipped with connections for external
grounding or an equipotential bonding conductor.

Maintenance and service work on explosion-proof pumps
@ must be carried out by Grundfos or an authorised service

workshop.

Before installation and the first startup of the pump, check
the condition of the cable to avoid short circuits.

The most commonly used startup methods are the following:

» Direct-on-line starting (DOL).

« Star-delta starting (Y/D).

»  Soft start.

The suitable starting method depends on several considerations on
usage and mains supply conditions.

When using star-delta start, it is important to keep
L, switching transient time to a minimum to avoid high
',O\' transient torques. Use a time relay with a switching time of
S maximum 50 milliseconds, or according to the
manufacturer's specifications.

The pump can be operated with a frequency converter according to
the specifications of the manufacturer.
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8.1 Wiring diagrams

8.1.1 Sensor wiring diagrams ? 9
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Lo = Sensor connection, standard Ex version (SE pumps)
Sensor connection, standard version e
Pos. Description
A 3 xPTO
Pos. Description - -
B 2 x Moisture switch (motor top)
A 3xPTO —
K Float switch in leakage chamber
B  Moisture switch (motor top)
J  3xPTC
K Float switch in leakage chamber - -
DRS Dry running switch
J 3xPTC
) Cable screening must be connected to the ground. Sensor wire
Cable screening must be connected to the ground. To connect the 7 is the control wire for service. If not used, then the wire end
leakage switch to SM113 module, use resistor kit 93185991. The must be insulated. To connect the leakage switch to SM113 module,
resistor converts the digital signal from the leakage switch (Terminal use resistor kit 93185991. The resistor converts the digital signal
4,5 and 6) and this signal must be converted to analog 4-20 mA from the leakage switch (Terminal 4, 5 and 6) and this signal must
signal. The resistor kit must be connected as follows: be converted to analog 4-20 mA signal. The resistor kit must be
1. Connect Sensor wire "4" (common point of leakage switch) to connected as follows:
SM113 Terminal "3". 1. Connect Sensor wire "4" (common point of leakage switch) to
2. Connect Sensor wire "5" (leakage switch lower position: 4-6 mA SM113 Terminal "3".
= "OK" signal) to "R1" of the resistor kit. 2. Connect Sensor wire "5" (leakage switch lower position: 4-6 mA
3. Connect Sensor wire "6" (leakage switch upper position: 16-18 ="OK" signal) to "R1" of the resistor kit.
mA = "Alarm"” signal) to "R2" of the resistor kit. 3. Connect Sensor wire "6" (leakage switch upper position: 16-18
4. Connect the common end of the resistor kit to Terminal "4" of mA = "Alarm" signal) to "R2" of the resistor kit.
the SM113 module. 4. Connect the common end of the resistor kit to Terminal "4" of

the SM113 module.
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TMO085736

Sensor connection, standard Ex version without Dry Running
Switch (SL pumps)

Pos. Description

3 xPTO

2 x Moisture switch (motor top)

Float switch in leakage chamber

| X|O| >

3xPTC

Cable screening must be connected to the ground. Sensor wire

7 is the control wire for service. If not used, then the wire end

must be insulated. To connect the leakage switch to SM113 module,
use resistor kit 93185991. The resistor converts the digital signal
from the leakage switch (Terminal 4, 5 and 6) and this signal must
be converted to analog 4-20 mA signal. The resistor kit must be
connected as follows:

1. Connect Sensor wire "4" (common point of leakage switch) to
SM113 Terminal "3".

2. Connect Sensor wire "5" (leakage switch lower position: 4-6 mA
= "OK" signal) to "R1" of the resistor kit.

3. Connect Sensor wire "6" (leakage switch upper position: 16-18
mA = "Alarm" signal) to "R2" of the resistor kit.

4. Connect the common end of the resistor kit to Terminal "4" of
the SM113 module.

(o] (e} o o o o o o @

1 [2 3 |4 s & |7 8 o |10 [11 |12 |13 |14 |15 |16 [17 |18
r—F-=Ft-F-=1-F - ===+ -F-m4=F-
| |
| |
| |
| |
| +t5ﬂ |
I I}j G |n i | I
| A B c [ [+ K I |
| |
| o |
| |
| |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Sensor connection, version V1

TMO084630

Pos. Description

3 xPTO

Moisture switch (motor top)

Pt100 (lower bearing)

Common ground for sensors

Pt100 (upper bearing)

I O mMO|lw|>»

Pt100 (stator winding)

| Vibration sensor

~

Float switch in leakage chamber

J 3xPTC

Cable screening must be connected to the ground. To connect the

leakage switch to SM113 module, use resistor kit 93185991. The

resistor converts the digital signal from the leakage switch (Terminal
9, 10 and 11) and this signal must be converted to analog 4-20 mA

signal. The resistor kit must be connected as follows:

1. Connect Sensor wire "9" (common point of leakage switch) to
SM113 Terminal "3".

2. Connect Sensor wire "10" (leakage switch lower position: 4-6
mA = "OK" signal) to "R1" of the resistor kit.

3. Connect Sensor wire "11" (leakage switch upper position: 16-18

mA = "Alarm" signal) to "R2" of the resistor kit.

4. Connect the common end of the resistor kit to Terminal "4" of
the SM113 module.
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Sensor connection, version V1 Ex (SE pumps)

TM085739
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Sensor connection, version V1 Ex without Dry Running Switch (SL
pumps)

Pos. Description Pos. Description
A 3xPTO A 3 xPTO
B 2 x Moisture switch (motor top) B 2 x Moisture switch (motor top)
C Pt100 (lower bearing) C Pt100 (lower bearing)
E Common ground for sensors E Common ground for sensors
G Pt100 (upper bearing) G Pt100 (upper bearing)
H Pt100 (stator winding) H Pt100 (stator winding)
| Vibration sensor | Vibration sensor
K Float switch in leakage chamber K Float switch in leakage chamber
J 3xPTC J 3xPTC
DRS  Dry running switch

Cable screening must be connected to the ground. Sensor wire 15
is the control wire for service. If not used, then the wire end must

be insulated. To connect the leakage switch to SM113 module, use

resistor kit 93185991. The resistor converts the digital signal from
the leakage switch (Terminal 9, 10 and 11) and this signal must
be converted to analog 4-20 mA signal. The resistor kit must be

connected as follows:

1.

22

Connect Sensor wire "9" (common point of leakage switch) to

SM113 Terminal "3".

Connect Sensor wire "10" (leakage switch lower position: 4-6
mA = "OK" signal) to "R1" of the resistor kit.

Connect Sensor wire "11" (leakage switch upper position: 16-18

mA = "Alarm" signal) to "R2" of the resistor kit.
Connect the common end of the resistor kit to Terminal "4" of

the SM113 module.

Cable screening must be connected to the ground. Sensor wire 15
is the control wire for service. If not used, then the wire end must
be insulated. To connect the leakage switch to SM113 module, use
resistor kit 93185991. The resistor converts the digital signal from
the leakage switch (Terminal 9, 10 and 11) and this signal must

be converted to analog 4-20 mA signal. The resistor kit must be
connected as follows:

1. Connect Sensor wire "9" (common point of leakage switch) to
SM113 Terminal "3".

2. Connect Sensor wire "10" (leakage switch lower position: 4-6
mA = "OK" signal) to "R1" of the resistor kit.

3. Connect Sensor wire "11" (leakage switch upper position: 16-18
mA = "Alarm" signal) to "R2" of the resistor kit.

4. Connect the common end of the resistor kit to Terminal "4" of
the SM113 module.



,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Sensor connection, version V2

TM084631

o
o
o

Description

3xPTO

Moisture switch (motor top)

Pt100 (lower bearing)

Supply input for sensor board from 10113

Common ground for sensors

Communication signal for 10113

Pt100 (upper bearing)

T M mMO|O|m|>

Pt100 (stator winding)

Vibration sensor

~

Float switch in leakage chamber

J 3xPTC

Cable screening must be connected to the ground.

Sensor connection, version V2 Ex (SE pumps)

TM085738

o
o
@

Description

3xPTO

2 x Moisture switch (motor top)

Pt100 (lower bearing)

Supply input for sensor board from 10113

Common ground for sensors

Communication signal for I0113

Pt100 (upper bearing)

IO M mMOO|®|>

Pt100 (stator winding)

Vibration sensor

K Float switch in leakage chamber

J 3xPTC

DRS Dry running switch

Cable screening must be connected to the ground. Sensor wire 7 is

the control wire for service. If not used, then the wire end must be

insulated.

TM085740

Sensor connection, version V2 Ex without Dry Running Switch (SL
pumps)

Pos. Description

3 xPTO

2 x Moisture switch (motor top)

Pt100 (lower bearing)

Supply input for sensor board from 10113

Common ground for sensors

Communication signal for 10113

Pt100 (upper bearing)

IO MM oOolO|w|>

Pt100 (stator winding)

Vibration sensor

~

Float switch in leakage chamber

3xPTC

Cable screening must be connected to the ground. Sensor wire 7 is
the control wire for service. If not used, then the wire end must be
insulated.

8.1.2 Motor wiring diagrams

L2 L3

External STAR-DELTA
@ L1 L2 L3 i i penye
o o
} v N Tw @ DELTA
Lo v wo o

u_Jv Jw u_ v w

TMO082760
TMO082761

________________________________________

Delta connection Y/D connection
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8.2 Motor top wiring connections

8.2.1 Standard sensor version

]

Brown/MS2

YT

Brown/MS1

E
E
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HEH
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HEBEEEE [E

i
2
el
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D00
CO0p0

m (D000 :@E
=l = [0 00| =0
[ [>=— OO0 =0

i
n= |Fridsihin| —n

O N

Grey/FS
BluelFS

Blue/2TP1
Orange/2TP

Orange/2TP2
Black/2TP2
fa'na g

D
<
g
8
s
~
Item Component Item Description

Terminal board A Sensor cable - 10 core

Moisture switch B Connect the earthing cable to the upper bearing bracket

Leakage switch C Screening cable must be clamped to the terminal bracket

Moisture switch wire 1 D Stator

Moisture switch wire 3

Leakage switch harness

N(foja|h|WIN|-=

Earthing cable
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8.2.2 Sensor version V1

able - 18 core

Sensor c

|

|m ! |

CEEVBONL

25



(g9) ysibuz

Item

Component

Terminal board

Moisture switch

Leakage switch with cable

PT100 insulated temperature sensor

PT100B temperature sensor

PVS3 Vibration sensor

Wire for moisture switch 1

Wire for moisture switch 2

Ol (N|oOo|a|h~h[WIN|-

Harness for float switch 2

-
o

Earthing cable

-
-

Harness PT100

-
N

Wire for common grounding

-
w

End sleeve DIN 46228-4 1-8

>

Stator
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8.2.3 Sensor version V2

=L

Terminal boardi

PPPPP

zdlepelg
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'g1z/ebueio
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e U=

PTO
Q31
2TB1
2TB2

Brown/MS
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Item Component Item Description

1 Terminal board A Sensor cable - 10 cire

2 SM113 module B Moisture switch in motor top compartment

3 Moisture switch C Connection to upper bearings

4 Leakage switch with cable D Stator

5 PT100 insulated temperature sensor E SM113 module

6 PT100B temperature sensor F WAGO connector

7 PVS3 vibration sensor G Screening must be fixed to the terminal bracket with the help of a clamp

8 Wire for moisture switch 1 H Protective earth bracket

9 Wire for moisture switch 2

10 Harness for float switch 2

1" Earthing cable

12 Harness for PT100

13 Wire for common earthing

14 Earthing cable between modules

15 Communication signal for SM113

16 Supply input for SM 113

17 Resistor kit

18 End sleeve DIN 46228-4 1-8
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8.2.4 Standard Ex version

4
\ Brown/MS
Brown/DR1
Brown/DR2
» 7
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D= A
2a | ]
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s p——— s
2 %
B - - = Brown/MS
3a

TM090330
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=
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Blue/FS
Grey/FS
Green/FS

Brown/MS1

Blue/2TP1
Orange/2T81e=
Orange/2TB2

Black/2TP2

PTC
orange blue-black
Qit

2181 2TP1
2182 2TP2

3b

TM090329

Position

Description

Sensor cable - 10 core

Connect to the protective earth of upper bearing bracket

Stripped cable must be fixed to the terminal bracket with the help of a clamp

Stator

OO |®m| >

Terminal board

Moisture switch in motor top compartment

2b

Moisture switch in stator top compartment

3a

Dry run sensor

Leakage switch in leakage chamber

Wire for moister switch 1

Wire for moister switch 2

Wire for moister switch 3

Harness for dry run sensor

Harness for leakages switch

O|lo(N|OoO|lOo| s~

Earthing cable
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8.2.5 Standard Ex version without dry-running
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| E
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Blue/2TP1
range
Black/2TP2

English (GB)

2a )
/ D 3
5 2
5] { |
S e— 1T
2b {% r \ 38 g
6 3
= Brown/MS =
E
Position Description
A Sensor cable - 10 core
B Connect to the protective earth of upper bearing bracket
c Screening must be fixed to the terminal bracket with the help of a
clamp
D Stator
1 Terminal board
2a Moisture switch in motor top compartment
2b Moisture switch in stator top compartment

Leakage switch

Wire for moister switch 1

Wire for moister switch 2

Wire for moister switch 3

Harness for leakages switch

O |IN[o|o| B~ W

Earthing cable




02€060N L

0| DT | =32 cm1mw
_lln—mwﬁ & wmmnn
D00 == ZdLzoos —
N0 0| ==B= )
NONOM| ==B K~ « 17/ebuei0 .
HO@OI] -
HO0O]

D00 LdLz/enig

NO 0| =B .
NONOM)| =0« mmwmm
NO=00 =810 8

| 3

x
Q
H
2
@

Brown/DR2

Brown/MS

LSW/umosg
ZSW/umoig

7
2a
2b 8
S
9

8.2.6 Sensor V1 Ex version

English (GB)
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White

=

13

GreylFS
Green/FS

Blue/FS

T100LB

et —

White/PT100LBJ

Blue/PT100St

Blue/PT100UB

-~

%: White/PVs3 =2/

English (GB)

E
10
5
5
&
s
=
Position Description
A Sensor cable - 18 core
B Wago terminal
C Connect to the protective earth of upper bearing bracket
D Screening must be fixed to the terminal bracket with the help of a clamp
E Stripped cable must be fixed to the terminal bracket with the help of a clamp
F Stator
1 Terminal board
2a Moisture switch in motor top compartment
2b Moisture switch in stator top compartment
3a Dry run sensor

3b Leakage switch in leakage chamber
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Position Description

4 Temperature sensor insulated PT100
5 Temperature sensor PT100B
6 PVS3, vibration sensor

7 Wire for moister switch 1

8 Wire for moister switch 2

9 Wire for moister switch 3

10 Harness for leakages switch
11 Earthing cable

12 Harness for PT100

13 Wire for common grounding
14 Harness for dry run sensor
15 End sleeve DIN 46228-4 1-8
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8.2.7 Sensor version V1 Ex no dry running
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1

White/PT100Ll
Blue/PT100LB

TM090327

Position

Description

Sensor cable - 18 core

Wago terminal

Connect to the protective earth of upper bearing bracket

Screening must be fixed to the terminal bracket with the help of a clamp

Stator

=|mgo|lOo|m|>

Terminal board

Moisture switch in motor top compartment

36



Position Description

2b Moisture switch in stator top compartment
3 Leakage switch in leakage chamber
4 Temperature sensor insulated PT100
5 Temperature sensor PT100B

6 PVS3, vibration sensor

7 Wire for moister switch 1

8 Wire for moister switch 2

9 Wire for moister switch 3

10 Harness for leakages switch

11 Earthing cable

12 Harness for PT100

13 Wire for common grounding

14 End sleeve DIN 46228-4 1-8
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8.2.8 Sensor V2 Ex version
3a
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English (GB)
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Position Description

A Sensor cable - 10 core

B Connect to the protective earth of upper bearing bracket
C Screening must be fixed to the terminal bracket with the help of a clamp
D Stator

1 Terminal board

2 SM113 module

3a Moisture switch in motor top compartment
3b Moisture switch in stator top compartment
4a Dry run sensor

4b Leakage switch in leakage chamber

5 Temperature sensor insulated PT100

6 Temperature sensor PT100B

7 PVS3, vibration sensor

8 Resistor kit

9 Wire for moister switch 1

10 Wire for moister switch 2

11 Wire for moister switch 3

12 Harness for leakages switch

13 Earthing cable

14 Harness for PT100

15 Wire for common grounding

16 Earthing cable between modules

17 Communication signal for SM113

18 Supply input for SM113

19 Harness for dry run sensor

20 End sleeve DIN 46228-4 1-8
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8.2.9 Sensor V2 version Ex no dry running
3a
3b
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Position Description

A Sensor cable - 10 core

B Wago terminal

C Connect to the protective earth of upper bearing bracket
D Screening must be fixed to the terminal bracket with the help of a clamp
E Stator

1 Terminal board

2 SM113 module

3a Moisture switch in motor top compartment
3b Moisture switch in stator top compartment
4 Leakage switch in leakage chamber

5 Temperature sensor insulated PT100

6 Temperature sensor PT100B

7 PVS3, vibration sensor

8 Resistor kit

9 Wire for moister switch 1

10 Wire for moister switch 2

11 Wire for moister switch 3

12 Harness for leakages switch

13 Earthing cable

14 Earthing cable between modules

15 Communication signal for SM113

16 Supply input for SM113

17 Wire for common grounding

18 Harness for PT100

19 End sleeve DIN 46228-4 1-8
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8.3 Power cable data

Outer cable .
Cable type . bending
diameter [mm] .
radius
[mm?] min.  max. [mm]
4 x10 20.9 23.4 70
Standard power 4x16 238 263 Py
cable
4 x25 28.9 314 100
4 x10 231 251 100
4 x16 26.6 29.6 120
Screened EMC 3x 25+
power cable 3G16/3 25.3 28.3 120
3x35+
3G16/3 28.3 313 130
Screened EMC 10x%x15 16.7 18.7 80
sensor cable 18x15 24 27 110

I
_‘O_ The minimum size of the ground conductor must be equal

‘M to or bigger than the phase conductor.
The top cover of the explosion-proof pumps is provided
with an external ground terminal to ensure the connection

ground conductor must comply with all electrical safety
regulations in force.

Before installation and the first startup of the pump. check
the condition of the cable to avoid short circuits.

to the ground. The electrical installation must include an
external connection from this terminal to the ground. The
8.4 Sensors

The pumps can be equipped with various switches and sensors for
protection. The specification table below indicates which switch and
sensor types can be used.

Switch and sensor specification

Ex sensor versions come with 2 moisture switches and 1 dry
running switch.

Standard and V2 and

Sensor version Standard Ex V1 and V1 Ex V2 Ex
Thermal o o o
switches / PTC
Moisture switch ° ) °
Leakage switch in o o o
leakage chamber
Dry running o o .
sensor
Pt100 in motor o o
winding
Pt100 in upper o o
bearing
Pt100 in lower o .
bearing
PVS3 vibration

[ ] [ ]
sensor
SM113
(integrated in the °
motor top)
10113 (not
integrated in the °
motor top)

Voltage tolerances

44

Component Voltage Tolerance

Motor See the pump +10 %
nameplate

Thermal switches Maximum 24V DC +10%

Thermistors 25V -
12-24 V DC -

Moisture switches

Other sensors
(optional)

SM 113 (optional)

Maximum 14V DC +1V

Maximum 14V DC +1V

8.5 Thermal switches

Three bimetallic thermal switches are built into the stator windings.
A contact opens in case of overtemperature (150 °C). The motor
insulation is class H (180 °C).

The supply voltage to the thermal switches must be 12-24 V DC.
The thermal switches are connected to the control cable and must
be connected to the safety circuit of the separate pump controller.

Use a multimeter to check that the circuit resistance does not
exceed the maximum of 1.5 Q (including 3 x PTO and control
cable) at 20 °C.

The motor-protective circuit breaker of the pump controller
must include a circuit which automatically disconnects the
° power supply in case the protective circuit is opened.

In case the thermal switches or the moisture switches are
not working, install an automatic circuit breaker.

8.6 Moisture switches and leakage switches

Non-Ex version

One moisture switch and one leakage switch are installed in the
pump. The moisture switch is placed in the top cover and the
leakage switch is in the chamber above the shaft seal.

Ex version:

Two moisture switches, a leakage switch and a dry running
sensor are mounted in an Ex pump. The moisture switches are
placed in the top cover and the leakage switch is in the leakage
chamber. See the Appendix.

All switches in both non-Ex and Ex versions are hardwired from the
pump to 10 113. If moisture or a leakage is detected, they break
the electric circuit. This generates both a hardware and a software
alarm in 10 113, and the alarm relay opens.

Moisture- and leakage switches are motor protection devices
protecting the motor from moisture or leakage. The moisture switch
is non-reversing, and it must be replaced after being released. The
leakage switch does not have to be replaced after being released.
The moisture- and leakage switches are connected in a separate
circuit and to the control cable.

8.7 Thermistors

The standard pump range has bimetallic thermal switches
connected, however, a pump with PTC thermistors connected are
available as a Factory Product Variant (FPV).

The thermistors can be used as motor protection devices to
monitor stator temperature instead of thermal switches and must
be connected to the thermistor relay in the control cabinet.

The operating voltage of PTC thermistors is 2.5 V.
After the electrical connection, use a multimeter to:
1. check that the overall circuit resistance is between 250-750 Q.

2. check that the insulation between the circuit and the stator
housing is outside the range.

3. carry out similar measurements at the end of the power cable.

8.8 10 113 module

The 10 113 module is the interface between a pump with analogue
and digital sensors and the pump controller. The most important
sensor data are indicated on the front panel.

One pump can be connected to one 10 113.



With the sensors, 10 113 provides a galvanic separation between
the motor voltage in the pump and the connected controller.

The 10 113 enables the following functions:

* overtemperature protection

* monitoring the sensors for analogue measurement of:

motor temperature (with Pt100 installed in the windings)
pump vibrations (with PVS3 vibration sensor

stator insulation resistance

bearing temperature (with Pt100 installed at the bearings)
moisture in motor

» stopping the pump in case of alarm

* monitoring the pump through RS485 communication (Modbus or

GENIbus).

Insulation resistance measurement

10 113 measures the insulation resistance between a stator winding

and ground:

» resistance above 10 MQ = OK

+ resistance between 10 MQ and 1 MQ = warning

» resistance below 1 MQ = alarm.
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9. Startup

@ Pumps in dry installation must be vented.

Before the first startup and after a long standstill period,
make sure that the pump is filled with the pumped liquid.

Make sure that the pump is filled with the pumped liquid.
Dry-running is not allowed.

In case of abnormal noise or vibrations, stop the pump
immediately. Do not restart the pump until the cause of the
fault is identified and eliminated.

Make sure the pump is connected to an overcurrent
protective device.

No automatic disconnection device is applied in the
product.

DANGER
Electric shock
Death or serious personal injury

- Make sure the pump is grounded.

WARNING
Electric shock
Death or serious personal injury

- Make sure the connections are correct.

CAUTION

Hearing impairment

Minor or moderate personal injury

- Use hearing protection when working nearby an
environment with a sound pressure level above 70
dB(A).

@ bp-—--0ce

In case of abnormal noise or vibrations, stop the pump
immediately. Do not restart the pump until the cause of the
° fault is identified and eliminated.

1. Remove the fuses or switch off the main switch.

2. Check the motor liquid level in the cooling chamber.

3. Check if the impeller can rotate freely.

4. Check if the switches are closed, replace if necessary.

5. Check whether the monitoring units, if used, are operating
properly.

6. For pumps in a submerged installation, make sure that the
pump is submerged in the liquid.

7. Open the isolating valves, if fitted.

8. Check if the system is filled with liquid and vented.

9. Check the settings of the level switches.

10. Start the pump and check the operation for abnormal noise or
vibrations.

11. After startup, the actual pump duty point must be established.
Make sure the operating conditions are met.

. The pump may only be started for a short period
Y. without being submerged for checking the direction of
2\J{> rotation. The correct direction is highlighted on the

pump.

Always operate the pump in accordance with established routines
and perform scheduled checks of pump monitoring equipment and
accessories. Make sure that the pump and equipment settings
cannot be changed by unauthorised persons.
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10. Maintenance and service

The maintenance and service work on explosion-proof
pumps must be carried out by Grundfos or an authorised
service workshop.

Do not open the pump if the ambient atmosphere is
explosive or dusty.

DANGER
Electric shock
Death or serious personal injury

- Before starting any work on the product, make sure
that the power supply is switched off and it cannot be
switched on unintentionally.

CAUTION
Crushing hazard
Minor or moderate personal injury

- Make sure the pump cannot roll or fall over.

DANGER
Electric shock
Death or serious personal injury

- Make sure the pump is grounded.

CAUTION
Sharp element
Minor or moderate personal injury

- Be careful of sharp edges. Wear protective gloves.

Maintenance and service must be carried out by qualified
persons.

- PP P oa

Before carrying out maintenance and service, make sure that the
pump is thoroughly flushed with clean water. Rinse the pump parts
after dismantling.

' Change the motor liquid after 12.000 operating hours or 3

° years, whichever comes first.

bearings and the shaft seal, depending on the operating
L mode and other circumstances.

When the pump is new or after replacement of the shaft
0 seals, check the motor liquid level and its water content

' Frequency converter use may reduce the lifespan of the

after one week of operation. If the motor liquid level has
dropped, the shaft seal may be defective.

Pumps running normal operation must be inspected every 12.000
operating hours or once in 3 years.

Check the following during inspection:

* Power consumption

* Motor liquid (glycol) level.

Disposal of the motor liquid must comply with local
regulations.

+ Cable entries: Make sure that the cable entries are waterproof
and the cables are not sharply bent or pinched.

* Impeller clearance: Check the impeller clearance.

*  Pump parts: Check the pump housing and other parts for
possible wear. Replace defective parts.

+ Ball bearings: Check the shaft for noisy or heavy operation;
turn the shaft manually. Replace defective bearings. A general
overhaul of the pump is usually required in case of defective
bearings or poor motor function. This work must be carried out
by an authorised service workshop. Bearings are lubricated for
lifetime.

+ Vibration: If the pump is vibrating at an abnormal level, do not
restart the pump until the cause of the fault is identified and
eliminated.

» General maintenance: It is usually required in case of defective
ball bearings or poor motor function. This work must be carried
out by an authorised service workshop.

* Dry-running switch: Test the dry-running switch during
inspection to make sure it functions properly. If the switch does
not function properly, it must be replaced.

@ Replace the ball bearings at least every 25.000 operating
hours.

10.1 Drain leakage chamber on SL pumps

' Drain the leakage chamber after 12.000 operating hours

° or three years, whichever comes first.

Normal leakage rate for the shaft seal is 2.000 ml / 12.000
operating hours. If more than 5.000 ml fluid can be
drained from the leakage chamber, the shaft seal must be
replaced.

TM083732

Leakage chamber on SL pumps

Pos. Description

A Leakage chamber

B Leakage chamber plug

1. Place a plastic container under the leakage chamber plug.
2. Remove the leakage chamber plug (B).

3. Drain the fluid from the leakage chamber. Tilt the pump if
necessary.

10.2 Pump overhaul

Pumps running in normal operation require major overhaul after
24.000 operating hours or 6 years, whichever comes first. The
overhaul includes the replacement of the following:

» shaft seal

* bearings

* impeller + suction cover
* moisture switch

* gaskets

e O-rings

* motor liquid.

10.3 Contaminated pumps

The product is classified as contaminated, if it is used for
contagious or toxic liquid.

CAUTION

Biological hazard
Minor or moderate personal injury
- Flush the pump thoroughly with clean water and rinse
the pump parts after dismantling.

47

English (GB)



(g9) ysibuz

Before returning the product for service, contact Grundfos with
details about the pumped liquid. Otherwise, Grundfos can deny to
service the product.

Any application for service must include details about the pumped
liquid.
Clean the product in the best possible way before returning it.

10.4 Shaft seal inspection

10.4.1 How to avoid shaft seal damage
1. Improper assembly of the pump can lead to shaft seal failures.

a. The O-ring in the shaft seal must be lubricated, with the
lubricant placed on a cleaned shaft. Clean the shaft with soap
prior to applying the silicon spray lubricant.

b. Once the shaft seal is on the shaft, the shaft seal must not be
tilted.

i. The shaft seal protection tool is required to prevent
damage caused by accidentally hitting the shaft seal with
the seal housing as it is lowered into place. Hitting the
shaft seal with the seal housing may tilt and break the
shaft seal.

ii. Tighten the lower seal housing screws in a
diagonal sequence, to avoid tilting the seal housing.
A misaligned lower seal housing can press against the
shaft seal causing the shaft seal to tilt.

N

Special wear-resistant shaft seals with tungsten-carbide sealing
surfaces are available for purchase. These shaft seals can be
used as a direct replacement of the current shaft seal. For
further information, contact Grundfos.

Do not reuse a worn shaft seal.

Do not dismantle and reassemble the shaft seal.

Do not lift or move the pump by the shaft end.

Never rest a vertically tilted pump on its impeller.

QOO

10.5 Motor liquid check and change

' Clean the outside of the pump regularly to retain the heat

° conductivity.

' Change the motor liquid once a year or after 12.000
operating hours to prevent oxidation.

Lack of motor liquid may cause overheating and damage
to the mechanical seals.

@ Use SML3 coolant for motor cooling.

The ingress level of the pumped liquid into the motor liquid can be
checked. Use a refractometer (product no. 98676968) which shows
the refractive index in percentage. Always use the propylene glycol
scale.
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Measured freezing point Liquid ingress (%)

-20 °C (-4 °F) 0
-18 °C (0.4 °F) 5
-17°C (1.4 °F) 10
-15 °C (5 °F) 15
-14 °C (6.8 °F) 20

If the refractive index is higher than 20 %, change the motor liquid.

Pump type Liquid amount (1)
SL 13
SE 31

Do not exceed this level of refractive index to ensure the
appropriate condition of the shaft seal and the bearings for reliable
operation.

Drain the leakage chamber of the pump after 12.000
operating hours.
°

Normal leakage rate for the shaft seal is 2.000 ml / 12.000
operating hours. If more than 5.000 ml fluid can be
drained from the leakage chamber, the shaft seal must be
replaced.

WARNING
Pressurised system

Death or serious personal injury

- The seal chamber may be under pressure. Loosen the
screws carefully and do not remove them until the
pressure is completely relieved.

1
_‘O_ There must be minimum 10 % air in the seal housing due

A/ to thermal expansion of the motor liquid during operation.
10.5.1 Drain motor liquid on SL pumps

1. Place the pump in horizontal position, so the filling plug (412) is
pointing downwards.

TM085629

2. Place a container under the filling hole (above 13 liter capacity).

3. Remove the filling plug and drain the motor liquid from the seal
housing.

10.5.2 Fill motor liquid on SL pumps
1. Place the pump in vertical position.



2. Remove the filling plug (412) from the seal housing.

TM083647

3. Fill the seal housing through the filling hole with the required
motor liquid. The seal housing is full when the liquid level
reaches the edge of the filling hole (1). Approximately 13 liters of
motor liquid required for full fill-up.)

A

Y/
A imu

TMO083648

4. After the seal housing is filled up, insert the plug back into the
filling hole and tighter with 30 +/- 3 Nm torque.
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11. Disassembly

Before disassembling the pump:
Switch off the power supply

» Close the isolating valves, if fitted, to avoid draining the pipe
system.

» Disconnect the power supply cable from the pump.

» Note the pump's centre of gravity to prevent it from turning or
rolling over.

11.1 Remove the motor top cover

1. Remove the screws (183) from the upper part of the cable inlet
(168).

I —

168

2. Remove the upper part of the cable inlet (168).

3. Remove the screws holding the motor top to the stator housing
(67).

50

TM084194

TMO084092

4. Attach the lifting equipment to the designated lifting points (lifting

handle) lift the motor top off.

11.2 Remove power and sensor cables
1. Detatch the signal wires from the terminal board. Apply a

screwdriver on the marked holes to release the terminal clamps.

4. Sensor cable can be safely removed from the pump now.

TM084096

TM084097

TM084095



5. Remove the power cables from the main terminal board.
a. Remove the M8 nuts and flat washers (A).

b. Remove all power cables. (B)

8. Power cables can be safely removed from the pump now.
9. Pull the detatched cables away from the motor top.

10. Remove the O-ring (62) between the stator housing and the
motor top.

11.3 Separate the motor from the pump housing

1. Attach the motor top cover (164) with the lifting handle to the
stator housing. This is necessary to provide a safe lifting point!

TM084094

TM084093

TM084095

8
g
8
=
=
2. Undo and remove the six M16 screws (67), together with the
washers (67B).

164

67

67B

39B
i
s
8
=
=

3. Attach the lifting chain to the lifting handle and lift the motor up.
4. Remove the O-ring (39B).

5. Move the lifted motor away and carefully place it horizontally on
the ground. Secure it in a way to prevent any rolling or sideways
movement.
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11.4 Pump housing disassembly

1.
2.

52

Insert two lifting eyes into two holes on the discharge flange.

Use a crane to turn the discharge flange, by the lifting eyes,
to an upside-down position, so the bottom screws become
accessible.

Remove eight hex-head M16 x 50 screws (67) and their
washers (67B) from the suction (12) flange.

Remove the assembled suction flange (12) and suction cover
(12A).

Remove the O-ring (39A).
Put the pump housing (50) back to horizontal position.

Separate the suction flange and the suction cover by removing
the three M12 x 70 hex-head screws (35A) from the suction
flange (12).

Remove the O-ring (39).

TM084121



11.5 Motor disassembly

11.5.1 Motor top disassembly

1.

Remove the Brown wire (from terminals 2 and 3) from the
moisture switch (520).

TM084120

Remove all wires, except for the earth wire (Yellow-Green) from
the bottom row of the terminal block (176).

Remove the EMC cable clamp from the wire termination bracket
(522).
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11.5.2 Upper bearing bracket removal

1.

54

Remove 3 M10x25 hex-head screws (183) from the upper
bearing bracket (61).

Lift the upper bearing bracket (61) off the motor. Make sure the
wave spring (152A) cannot fall into the motor during removal.

Remove the O-ring.

Remove the wave spring (152A).

TM084309

. Clamp together the power wires and fix them to the stator

housing so they cannot be damaged when the motor is turned
upside-down.

. Clamp together the signal wires and fix them to the stator

housing so they cannot be damaged when the motor is turned
upside-down.

2N

TM084310

TM084118



7. Turn the motor upside down. Use lifting eyes fixed to the
positions shown below.

TM084312
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1
1.

4.

56

.5.3 Impeller removal

Remove the impeller plug (67A).

TMO084117

Remove the M16 x 120 screw (67) and its washer (67A) holding
the impeller.

Use a plastic hammer to carefully knock around the marked
upper edges of the impeller (49), to make it loosen up on the
shaft end.

TMO084116

Use two crowbars opposite of each other, and concentrically
reach under the impeller. Push the impeller up to remove it.

i
[0
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5. Remove the impeller (49) from the shaft end.

6. Remove the latches (9A) from the grooves in the shaft end.

7. Remove the shaft seal protector (105B).

TM084115



11.5.4 Shaft seal removal

1.

Remove the 4 M10x25 screws (183).

2. Lift off the lower seal housing (77).
3. Remove the O-ring (39B).

4.
5
6

Clean the shaft end, to ease the removal of the shaft seal.

. Remove the 3 M6x16 screws (105A).
. Carefully pull off the shaft seal from the shaft end, keeping it

parallel to the shaft's centerline.

105A

105

39B

TM084258
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11.5.5 Upper seal housing removal
1. Remove the 8 M16x70 screws (67).

2. Lift off the upper seal housing. Do NOT use the marked three
threaded holes as lifting points.

3. Remove the O-ring (39).

58
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11.5.6 Shaft with rotor assembly removal

1.

Remove the O-ring (39).

A D)

Remove the 4 M10x25 screws (183).
Fix the lifting eye into the threaded hole of the shaft end.

Lift the rotor with shaft, together with the lower bearing housing,
out of the stator housing. During the lifting process, make sure
that the inner cable harness can not be damaged, torn or
pinched between the rotor and the stator housing. Use spacers
to prevent damage.

Immediately after lift-out, fasten the inner cable harness so it
cannot be damaged later on.

Carefully put the shaft with rotor down on an empty pallet.

Screw out the leakage switch, then after pulling the cable
connectors apart, remove it.

TM084263

o

—
)
( )
8. Remove the centrifugal cup (158).
9. Change the O-ring (158A) inside the centrifugal cup
|
|
|
158A
158

TMO084264

TMO084447

For more information on the removal of the dry run sensor from SE

Ex pumps, please check the following instruction:

QR93437168
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11.5.7 Bearing cover removal
1. Remove the 4 M10x25 screws (183).

2. Lift the bearing cover (59) off of the lower bearing bracket.

3. Remove the radial shaft seal (401) from the bearing cover.

60

TM084265



11.5.8 Lower bearing bracket removal

1.

Remove the O-ring (59A).

2. Screw the lock nut (187) off of the shaft.
3. Remove the lock washer (187A).

4.
5

Clean the shaft end of any contamination.

. Pull off the lower bearing bracket (155).

TM084306
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11.5.8.1 Lower bearing bracket disassembly
Remove the following from the lower bearing bracket:

* Bearings
- 152
- 153
- 153B
- 153C

* Washers
- 152B
- 152A

*  O-ring (400)

62
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11.5.9 NDE bearing removal

1.

Remove the NDE bearing (154) from the shaft (172). Use a
bearing puller. Make sure the shaft does not get damaged
during the bearing removal.

154

172

TMO084308
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11.5.10 Stator removal from the stator housing

1.
2.
3.

64

Cut the stator wires off.
Turn the stator housing upside-down.

Heat the stator housing up to max. 210 °C for max. 10 minutes,
or until the stator slides out / moves downwards.

Lift the stator housing off the stator.

T

The heated stator
cannot be used

% again.

WARNING
Hot surface
Death or serious

‘ —
i personal injury
& - Do not touch the
4 heated parts

surfaces. Wear
protective
clothing.
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12. Assembly

Before assembling the pump:
* Clean and check all parts.
* Replace defective parts with new parts.

» Use the Exploded view to follow the alignment grooves in order
to place the components together correctly.

* Order the necessary service kits.
» Always replace used gaskets and O-rings with new ones.
Lubricate and tighten all screws and nuts according to the
"Tightening torques and lubricants" section.
Related information

5.2 Exploded view

7. Tightening torques and lubricants

65

English (GB)



(g9) ysibuz

12.1 Stator insertion

Before stator insertion, perform stator resistance check according to

the following:

Resistance test [2D]

e
c -
<~
5 o

Check stator resistance
before inserting the stator into
the stator housing. Use 4-wire
handheld measuring tool to
check the resistance of each

phase according to the figure: 6
w2 B
5
V2 §
U2 g

Line - Line measuring points  1-4, 2-5, 3-6

Shortcut under test No shortcut

Nominal Line-Line resistance

should be between: 30-450 [mQ)]

Recommended area

temperature during 20+2°C

measurement:

1. Fold the stator wires inside the middle of the stator housing, so
they cannot touch the heated walls of the stator housing during
the insertion process.

2. Mount the orientation tool (A) on the stator housing (55),
according to the image below.

55

A
e

~_

3. Heat up the stator housing (55). If possible, use a furnace to
ensure even heating.

66
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[

WARNING

Hot surface
Death or serious
personal injury

- Donottouch ™
the heated
parts

surfaces. T2—|
Wear

protective

clothing.

TMO084261

External surface temperature. Must
not exceed 210 °C and must be

i maintained for a maximum of 15
minutes.
T2 Internal surface temperature. 210

°C during stator insertion.

. After stator insertion, wait until the stator housing cools down

to room temperature, then perform insulation resistance and
sensor tests according to the following:

Insulation resistance measurement points

Between stator phase leads U1+U2+V1+V2+W1+W2 - Stator
and the stator housing housing

Between stator phase leads

. U1+U2+V1+V2+W1+W2 - PE
and stator ground wire

Insulation resistance test parameters

Duration: 60 seconds
Voltage: 1000 V
Voltage upper limit: 1020 V
Voltage lower limit: 980 V

Min. resistance: 1000 mQ
Max. resistance: 20000 mQ

Sensor and switch test

Thermal protectors (PTO) continuity Terminals: 2TB1-2TB2
test Resistance: < 320 mQ

Terminals: 2TP1-2TP2

Th ist PTC tinuity test
ermistors ( ) continuity tes' Resistance: < 750 mQ




12.2 NDE bearing mount
1. Heat up the NDE bearing (154) to 90-110 °C. Use an induction
heater or similar heating equipment.

2. Press the bearing down on the end of the shaft with rotor
assembly (172) or use a ball bearing mounting tool with the right
collar.

154

WARNING
Hot surface
Death or serious

personal injury
& - Do not touch the
heated parts

§ surfaces. Wear
W% “_ T D § protective
= clothing.

Correct position of NDE
bearing
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12.
1.

2.
3.

3 Lower bearing bracket assembly

Lubricate the O-ring (400), then put it in the bearing bracket.
Mount the wave spring washer (152A)

Grease the bearing seat. Use anti-seize grease.

' Press on only the outer ring when fitting the bearing

° into the bearing bracket!

Mount the deep groove ball bearing (152).

(Optional, if P2 > 41 kW) Mount the space washer (152B). Apply
grease on the washer to keep it in place during assembly.

' Press on only the outer ring when fitting the bearing

M into the bearing bracket!

Apply grease to the bearing seat, then mount the inner (153C)
or outer (153B) dummy bearing OR mount the first lower
bearing (153).

153

TMO084307

7. Grease the first bearing (153) or apply grease between the inner

68

and outer dummy bearing according to the figures below.

TMO084437

Correct bearing orientation if  Correct bearing orientation if

TM084436

TM084438

P2 <or=41kW P2 > 41 kW
A 100% grease filling
B 50% grease filling

O-ring lubrication: Rocol Sapphire Aqua-Sil
Bearing grease: LGHP 2 SKF
Bearing Seat grease: SKF LGA 3E

' Press on only the outer ring when fitting the bearing
M into the bearing bracket!

8. Mount the second lower bearing (153).
9. Grease the bearing according to the figures above.

10. Mount the O-ring (39) on the bearing bracket (155). The O-ring
must be lubricated.

11. Mount the wire cover (159) on the bearing bracket (155).

39

159

155

Related information
7. Tightening torques and lubricants

TM084439



12.4 Mounting the lower bearing bracket on the rotor
shaft

1. Mount the assembled lower bearing bracket on the shaft. Make
sure the lower bearing bracket is in place, use mounting tool.

Mount the lock washer (187A)
Apply grease on the thread on the shaft end.
Mount the lock nut (187).

o M 0NN

Fasten the lock nut until it stops, and positioned correctly so the
slots are aligned.

6. Bend the top of the lock wash into position (into the aligned
slots).

7. Mount the lubricated O-ring (59A).

' Press on only the inner ring when fitting the bearing

° into the bearing bracket!

Related information
7. Tightening torques and lubricants

TMO084306

TMO084443
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12.5 Bearing cover assembly

1.

Mount and press the radial shaft seal (401) into the bearing
cover (59). Use the ball bearing mount tool with the right
collar. The check mark indicates the proper orientation of the
shaft seal.

Apply grease to the marked area

2.

TM084446

Apply grease on the lip of the radial shaft seal and on the shaft.

Greasing areas are indicated on the image above.

Mount the assembled bearing cover (59) on the lower bearing
bracket. Apply grease to the marked area.

9

Apply grease to the marked area

4.

70

Insert the four screws (183) and tighten them to a stop.

TMO084445

5. Tighten the four screws to the required torque. Always go in a
sequence, tightening one screw then the opposite.

Related information
7. Tightening torques and lubricants



12.6 Centrifugal cup assembly 5. Mount the copper seal on the leakage switch (403).

1. Lubricate the O-ring (158A) then insert it into the Centrifugal
cup. Use ball bearing mounting tool. E

403

1

158

TMO084447

2. Apply grease to the gap between the lip seal and centrifugal
cup. The area is marked on the image below.

«©
3
— 3
| =
=
1 Copper seal
6. Pull the leakage switch (403) cable through the threaded hole
on the lower bearing bracket first, then mount the leakage
— . .
switch on the bearing bracket.
2
3
3
, \ B h , B I
3. Push the centrifugal cup down on the shaft until it clicks into 1
place.
4. Mount the grease nipple (402) on the lower bearing bracket \
(155). SIT <= |
| -
|
( ] 3
g
O :
=
_ _ — — — — =

7. Connect the AMP connector on the leakage switch cable end.
8. Tighten the leakage switch to the required torque.

Related information
7. Tightening torques and lubricants

TM084468
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12.

1.

72

7 Shaft with rotor assembly insertion

Connect the AMP connector of the leakage switch (403) to the
plug of the signal wire.

159

TM084492

A Signal wire
B Cable tie
159 Wire cover

Check the electrical connection and the leakage switch function
with a multimeter, at the free end of the signal wire.

Fix the plugged leakage switch connector with a cable tie to the
wire cover.

Mount a lifting eye into the threaded hole of the shaft end, and
lift up the shaft with rotor assembly.

Insert the shaft with rotor assembly into the stator housing.

Make sure to take care of the stator leads and signal
wires during the insertion process. Leave enough
L space for them to fit.

Continuously push down the wire set into the cable tunnel
between the stator (48) nd the stator housing (55) during
insertion.

Lubricate, insert and tighten the screws (183). The screw head
closest to the leakage switch (403) will be higher than the edge
of the lower bearing bracket (155). This is to help the orientation
of the upper seal housing (58).

Mount the O-ring (39).

Related information
7. Tightening torques and lubricants

TM084263



12.8 Upper seal housing assembly
1. Putin the lower plugs (412, 193). Tighten them to the required
torque.

2. Insert the upper plug (412). Only tighten it to required torque
after the cooling liquid has been filled in, later.

Related information
7. Tightening torques and lubricants

TM084494
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12.9 Mounting the assembled upper seal housing

1. Lift and mount the upper seal housing on the stator housing.
Do not use the three marked threaded hole for lifting! The fixing
screw of the lower bearing bracket will help to properly orientate
the upper seal housing.

3
g
3
=
=

2. Insert the screws (67) and bonded washers (404).

3. Tighten the screws (67) to the required torque. Tightening

sequence:
1_

3
3
8
=
=

Related information
7. Tightening torques and lubricants
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12.10 Mounting the shaft seal
1. Grease and mount the O-ring (39B).

105A

105

39B

2. Grease the inside of the upper seal housing (58), on the shaft
seal bushings, and grease the two O-rings outside of the shaft
seal (105).

3. Clean the shaft (172) and the inside of the shaft seal (105) with
soapy water.

4. Mount the shaft seal (105) on the shaft (172), using the ball
bearing mounting tool. Align the holes of the shaft seal with the
holes on the upper seal housing.

5. Insert and tighten the shaft seal screws (105A), tighten them to
the required torque.

6. Mount the lower seal housing (77). Check the cast markings on
the lower and upper seal housings, they must be aligned.

7. Insert the lower seal housing screws (183) and tighten them to
the required torque.

Related information
7. Tightening torques and lubricants

TM084258
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12.11 Mounting the upper bearing bracket

1. Turn the motor upside down and fix it in place so it cannot tilt or
fall over. Use lifting eyes and lifting ropes. Make sure the wires
cannot be pinched or damaged.

2. Grease and insert the wave spring (152A) into the upper bearing
bracket (61).

]
=
=
3. Grease the bearing seat in the upper bearing bracket (61).
4. Copy the numbers on the stator leads to the lead connectors.
This will help connect the leads to the terminal bracket.
5. Grease and insert the O-ring (62).
405
89
= B
%7 183
61
62
154
S
3
]
=
=
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6. Lift the upper bearing bracket up and pull all the cables and
wires through the corresponding holes, then mount the upper
bearing bracket on the motor. Make sure the cables and wires
cannot fall through the holes and back into the motor.

7. Insert the screws (183) into the upper bearing bracket and
tighten them to the required torque.

8. Pull the power leads through the cable glands (28).

TM084607

A Sensor wires
B Power wires
(0] Correct orientation

9. Pull the sensor wires through their separate cable gland.

10. Mount the cable glands, check that they are in the proper
position, and tighten them to the required torque.

11. Insert the screw (89) and brass washer on the threaded hole in
the middle of the upper bearing bracket.

Related information
7. Tightening torques and lubricants



12.12 Mounting the impeller

Place the assembled motor into horizontal position, and fix it
against rolling or moving. Make sure that during the assembly
procedure, the cables or wires are not damaged.

1. Mount the shaft seal protector (105B) and push it all the way
down on the shaft. It must fit into the grooves on the shaft end.

2. Grease and insert the keys (9A) into the keyways on the shaft
end. Use plastic or rubber hammer to fit them into place.

Mount the impeller (49) on the shaft (172).

Mount the impeller washer (66).

Insert the impeller screw (67).

Tighten the impeller screw with the required torque.

Insert the impeller plug (67A) to cover the impeller screw.

© N o o M w

Check the impeller run-out with a dial indicator.

TM084117

TMO084498

Related information
7. Tightening torques and lubricants
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12.13 Pump housing assembly

1.

10.

1.

78

Grease and mount the O-rings (37C and 37D) on the suction
cover (12A).

Preassemble the suction flange (12) with the suction cover
(12A) using the fixing screws (35A) and washers (32).

Tighten all fixing screws to the required torque. The gap
between the suction cover and the suction flange (G) must be 0
mm.

Turn the pump housing (50) upside down.

Mount the preassembled suction flange and suction cover on
the pump housing.

Insert the screws (67) and washers (66A) to the suction
flange (12) and tighten them to the required torque. Tightening
sequence:

3
Insert the set screws (12C) into the suction flange and tighten
them carefully.

Turn the assembled pump housing with suction flange into
normal position, to the suction flange is on the bottom, and
secure the pump against tipping or falling over.

Grease and insert the O-ring (50B) into the pump housing
inspection hole (50).

Mount the inspection hole cover (50A) on the inspection hole
with the screws (50D) and washers (1129).

Insert and tighten the drainage plug (20) and pressure plug
(193) with the required torque.

TM084499

TMO084495

%_u
===

%=

Related information
7. Tightening torques and lubricants

o=

67

67B

=

35A
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12.14 Mounting the motor on the pump housing

1. Grease and mount the O-ring (39B) on the lower seal housing
groove of the motor.

39B

TMO084500

A Motor housing
B Hydraulics
C Alignment grooves

2. Place at least three lifting eyes into the threaded holes marked
below.

3. Lift the motor and place it on the pump housing.

4. Insert the screws (67) and washers (67B) then tighten them.
Follow the tightening sequence below.

TM084552

N N

) '

'

A '
N _-

{ )~

\t

T

]

5. Lubricate the blind holes (L) and insert all plug screws (410) as
it is shown below.

410

Related information
7. Tightening torques and lubricants

TM084495

TM084501
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12.15 Terminal bracket assembly

1. Mount the bracket for screen termination (522) on the bracket
for wire termination (522) with screws (105A) and serrated lock
washer (27.)

105A

522

2. Mount the terminal board (226) on the assembled bracket for
wire termination (522) with screws (93).

3. Mount the terminal block (176C) on the assembled bracket for
wire termination (522) with screws (1084).

4. Mount the preassembled terminal bracket on the upper bearing
housing with screws (1) and serrated lock washer (230B).
Related information
7. Tightening torques and lubricants
8.2.1 Standard sensor version
8.2.2 Sensor version V1
8.2.3 Sensor version V2
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12.16 Motor top internal wiring

Always check the appropriate connection diagram before working
on the wiring!

1. Connect the stator power leads to the main terminal board (93).
Use M8 nuts (406) and washers (405).

2. Connect the preassembled earth wire to the sensor terminal
board (176).

3. Mount the earth wire cable lug to the upper bearing bracket with
screws (89), spring lock washer (89A) and serrated lock washer
(230B), according to the image below.

89

89A

408

230B

4. Connect the signal wires and the stator wires to the terminal
block. Follow the connection diagram.

5. Mount the signal wire clamp to the bracket for wire termination
(522) with screws (1084).

6. Tighten the screws (1084) to the required torque.

7. Mount the moisture switch (520) on the upper bearing bracket
with screws (1084).

8. Tighten the screws (1084) to the required torque.

9. Connect the moisture switch (520) to the sensor terminal block
(176) according to the connection diagram.

10. Fix the wires to the bracket for wire termination with cable ties.

Related information

7. Tightening torques and lubricants
8.2.1 Standard sensor version

8.2.2 Sensor version V1

8.2.3 Sensor version V2

TMO084120

TMO084503
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12.17 Cable assembly

1. Pull the upper cable inlet (168) and the O-ring (157D) on the
motor end of the power and sensor cables.

2. Pull the cable through the remaining cable entry parts according
to the image below.

168

198

198B

198C

198B

198A

3. Grease the thread of the lower cable entry (168A).

4. Fasten the upper cable entry (168) and tighten the lower cable
entry (168A). Follow the distances from the striped cable end
according to the image below.

Screened cable version Standard cable version

82

TMO084504

TMO084505

1818 1818

H [[]

(160.5)

(200)

[
(200)

122:2

825+2
1222

TM084506

5. Pull the motor end of the preassembled cables through the

corresponding holes of the motor top (164A)

6. Mount the lifting handle (190) on the motor top (164A) with

screws (67) and washers (67B).

7. Tighten the screws with the required torque.

Related information

7. Tightening torques and lubricants
8.2.1 Standard sensor version

8.2.2 Sensor version V1

8.2.3 Sensor version V2

TM084507
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12.18 Mounting the power and sensor cables

1.

Pull the power cable cable bullets through the bullet holder of
the bracket for wire termination (522). The cable bullets must be
positioned next to the main terminal board (226).

TMO084608

C Cable bullet assembly

S Stripped cable end in case of EMC cable

Mount the cable clamps (409) on the bracket for wire
termination (522) with the screws (93) fixing the power cables.

Tighten the screws with the required torque.

Lead the power cable cores behind the leg of the bracket for
wire termination (522) and screw on the cable lugs according
to the connection diagram. Secure the cable lugs with washer
(405) and M8 nut (406).

TM084610

TM084609

Terminal board assembly - 2-
cable version

Terminal board assembly -
3-cable version

Nut Nut Nut Nut
Washer Washer Washer Washer
Stator cable Stator cable  Stator cable  Power cable
lug lug lug lug

Connection bar Washer Washer
Powelzlzgcable } Nut Nut
Washer Washer
Nut Nut

5. Mount the earth wire of the power cables to the the bracket for

wire termination (522) with serrated lock washer (230B), spring
lock washer (89A) and screw (1) according to the image below.

TMO084093

10.

Each power cable's earthing wire has got a dedicated place on
the bracket for wire termination (522), on the opposite side of
the cable.

Pull the sensor cable bullet onto the bullet holder on the bracket
for wire termination (522) with the screws (93) to fix the sensor
cable. The bullet must be positioned next to the sensor terminal
board (176).

Mount the cable clamps (409) on the bracket for wire
termination (522) with the screws (93) to fix the sensor cable
in place.

Tighten the screws (93) to the required torque.

Lead the sensor cable cores behind the leg of the bracket for
wire termination (522) and connect the wires to the sensor
terminal board (176), according to the connection diagram.

Secure the sensor wires to the bracket for wire termination (522)
with cable ties.

Related information

7.

Tightening torques and lubricants

8.2.1 Standard sensor version
8.2.2 Sensor version V1
8.2.3 Sensor version V2
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12.19 Motor top cover assembly

1.

Grease and mount the O-ring (62) on the upper bearing

bracket of the motor assembly.

164

62

TM084092

Carefully lift the motor top cover (164A) up and place it on the
motor assembly. Check the correct orientation of the motor top.

Avoid the inner wires, not to pinch them in the process.

Insert the screws (67) and serrated lock washers (67B) to the
motor top cover (164A) and tighten them to the required torque.

Tightening sequence:

TMO084495

4. Grease the cable inlet O-rings (157D) and mount the cable

84

bullets.

5. Mount the upper cable inlet parts (168) on the motor top cover
(164A) with its screws (183).

6. Tighten the screws (183) to the required torque.

7. Mount and tighten the seal plug (193) until stop. The plug must
be tightened to the required torque after the pump went through
the leakage test.

Related information

7. Tightening torques and lubricants
8.2.1 Standard sensor version

8.2.2 Sensor version V1

8.2.3 Sensor version V2

TM084194

TM084611



13. Impeller clearance inspection
For pumps fitted with open S-tube®, the impeller clearance is the
distance between the bottom of the impeller and the suction cover.

The correct impeller clearance is required to maintain the hydraulic
performance of the pump and to prevent clogging.

CAUTION

Hot surface

Minor or moderate personal injury

- Check the impeller clearance every time service is
carried out to prevent hot surfaces in the hydraulic
parts.

TMO083389

TM1040241

SE impeller clearance screws

SL impeller clearance screws

Clearance sizes for open S-tube® impellers Pos. Description

p Impeller clearance ! Set screws
ressure range [mm] 2 Fastening screws

All 0.5+0.1

DANGER
Electric shock

Death or serious personal injury

- Before starting any work on the product, make sure
that the power supply is switched off and that it cannot
be switched on unintentionally.

1
_‘O’_ The impeller clearance of vertical, submerged installation
7/ types is inspected directly through the pump inlet.

13.1 Impeller clearance adjustment parts

' Tighten the set screws carefully to avoid damage to the
bearings.

TM1040240

Tip gap adjustment parts

Pos. Description
1 Suction cover
2 Set screw (12c)
3 Fastening screw (12d)
4 Suction flange

13.1.1 Impeller clearance adjustment - in case of minor
maintenance when the pump remains in application

' Tighten the set screws carefully to avoid bearing damage.
°

The following method is suitable for pumps in horizontal
position.

TMO083497

Horizontal lifting points for SL pumps

SL pumps are not intended for horizontal installation.
Only move them horizontally for maintenance
L purposes.

Proceed as follows:
1. Loosen all fastening screws.

2. Slowly tighten all three set screws to a stop. Follow a circular
pattern when tightening, use the same torque on each screw
(torque wrench not necessary). In this case, the suction cover
touches the impeller, and the impeller cannot be turned, the gap
is set to 0. To make sure that the Suction Cover is not slanted in
any direction, check the "Indirect Gap" around. The gap must be
even all around.

3. Loosen all set screws one by one, by turning them 120°
counterclockwise.
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4. Tighten the fastening screws, required torque is 50 + 5 1. Loosen all fastening screws.

Nm. Impeller clearance (1) is set.
P M 2. Slowly tighten all three set screws to a stop. Follow a circular

pattern when tightening, use the same torque on each screw
(torque wrench not necessary). In this case, the suction cover
touches the impeller, and the impeller cannot be turned, the gap
is set to 0. To make sure that the Suction Cover is not slanted in
any direction, check the "Indirect Gap" around. The gap must be
even all around.

i

3. Loosen all set screws one by one, by turning them 120°

NN )
7 counterclockwise.

4. Tighten all fastening screws to stop. Follow a circular pattern
when tightening, use the same torque on each screw (torque
wrench not necessary).

TM1040239

5. Now the impeller clearance (gap between suction cover and
Clearance gaps impeller) should be 0.5 + 0.1 mm. Check the gap in 60° steps
around by rotating the impeller and using a gap gauge.

Pos. Description 6. Tighten the fastening screws, required torque is 50 + 5

Nm. Impeller clearance (1) is set. Check clearance size with
the gap gauge again, to ensure the setting did not alter during
the tightening of screws.

Tip gap between impeller and suction

1 cover, must be 0.5+ 0.1 mm.

2 Indirect gap for control measurement

5. Start the pump and listen if there is any noise from the impeller
touching the suction cover.

a. If there is no noise, no further action is necessary.

b. If there is noise, stop the pump immediately, loosen all
fastening screws, then loosen the set screws by rotating
them 10° further, then finally tighten the Fixing Screws
according to Step 4. If this does not solve the noise issue, 1
start over from Step 1.

13.1.2 Impeller clearance adjustment - in case of major -
maintenance when the pump is removed from —
application

TM1040239

Clearance gaps

' Tighten the set screws carefully to avoid bearing damage.
g Pos. Description

Tip gap between impeller and suction

The following method is suitable for pumps in horizontal 1
cover, must be 0.5 £ 0.1 mm.

position.
2 Indirect gap for control measurement

TM083497

Horizontal lifting points for SL pumps

SL pumps are not intended for horizontal installation.
Only move them horizontally for maintenance
L4 purposes.

Proceed as follows:
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14. Leakage test

1.

Remove the seal plug (193) from the motor top cover.

Seal the power and sensor cable user ends, possibly with heat
sinks.

Pressurize the motor top compartment with 0.6 bar pressure
through the open seal plug hole, for 5 minutes. The pressure
medium must be either N, or dried air.

The natural moisture of compressed air may trigger
the moisture switch inside the motor top compartment.
] Use Ny or dried air for the pressure test.

TMO084611

Free net volume [dm?3] SL SE

Motor top compartment + motor + leakage chamber 16  16.3

Cooling liquid compartment 15.4 40.7

<
| g v
il

b
3
s
g

The two separated volumes which are involved in the
leakage test.

Check the pressure loss after 5 minutes. Pressure loss must be
less than 0.1 bar.

Remove the filling plug (412).

6.

9.

TM083647

Pressurize the seal housing with 0.6 bar air pressure through
the open filling plug hole. Keep the pressure on 0.6 bar for 5
minutes.

The natural moisture of compressed air may trigger
' the moisture switch inside the motor top compartment.
[ ] Use Ny or dried air for the pressure test.

Check the pressure loss after 5 minutes. It must be less than 0.1
bar.

. After the leakage test, fill the seal housing with motor liquid

according to the image below. The seal housing is full when the
liquid level reaches the edge of the hole (1).

Insert and tighten the filling plug (412) with the required torque.

10. Insert and tighten the sealing plug (193) with the requried

torque.
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15. Ground continuity test

Check the ground continuity between the user end of power cable
ground wire and the metal housing. Repeat the test with the same
parameters two times.

1. Use lifting handle as metal housing point.

2. Use any of the screws highlighted as a metal housing point.

Cable length must be compensated for if it is longer than 10
meters. (Cable resistance: 0.5 - 1.78 mQ/m). In case of dual
cable, parallel PE connection is to be used.

TM084629

Test duration 5 [sec]
Test voltage 12 V]
Nominal current 10 [A]
Min. test current 9.6 [A]
Max. test current 10.4 [A]
Min. resistance 0.004 [Q]
Max. resistance 0.25 [Q]
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16. Insulation resistance test

Insulation resistance must be measured between common phase
wires and the protecting earth (grounding) wire.

in case of DOL: U+V+W

-PE

in case of Y/D: U1+U2+V1+V2+W1+W2
-PE

TM084632

O
£
TMO084257

Test duration 60 [s]
Test voltage 1000
Test voltage upper limit 1020
Test voltage lower limit 980
Voltage unit Vv
Minimum resistance 1000
Maximum resistance 20000
Resistance unit MQ
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17. List of power cables

Pump
Poles P2 E-r;]quency Voltage f;i?gard EMC cable
[kW]
3x35+
4 41 50 1E - 3G16/3
3x35+
4 41 50 oD - 3G16/3
4 41 50 1D 4x16 mm2 -
4 48 50 1D 4x25mm2 -
3x25+
4 63 50 1D - 3G16/3
3x35+
4 63 50 1G - 3G16/3
6 325 50 1E 4x25mm2 -
3x25+
6 325 50 oD - 3G16/3
6 325 50 1D 4x10 mm?2 -
3x35+
6 375 50 1E - 3G16/3
3x35+
6 375 50 oD - 3G16/3
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Argentina

Bombas GRUNDFOS de Argentina S.A.
Ruta Panamericana km. 37.500industin
1619 - Garin Pcia. de B.A.

Tel.: +54-3327 414 444

Fax: +54-3327 45 3190

Australia

GRUNDFOS Pumps Pty. Ltd.
P.O. Box 2040

Regency Park

South Australia 5942

Tel.: +61-8-8461-4611

Fax: +61-8-8340-0155

Austria

GRUNDFOS Pumpen Vertrieb Ges.m.b.H.
Grundfosstrale 2

A-5082 Grodig/Salzburg

Tel.: +43-6246-883-0

Fax: +43-6246-883-30

Belgium

N.V. GRUNDFOS Bellux S.A.
Boomsesteenweg 81-83
B-2630 Aartselaar

Tel.: +32-3-870 7300

Fax: +32-3-870 7301

Bosnia and Herzegovina
GRUNDFOS Sarajevo

Zmaja od Bosne 7-7A
BiH-71000 Sarajevo

Tel.: +387 33 592 480

Fax: +387 33 590 465
www.ba.grundfos.com

E-mail: grundfos@bih.net.ba

Brazil

BOMBAS GRUNDFOS DO BRASIL

Av. Humberto de Alencar Castelo Branco,
630

CEP 09850 - 300

Sé&o Bernardo do Campo - SP

Tel.: +55-11 4393 5533

Fax: +55-11 4343 5015

Bulgaria

Grundfos Bulgaria EOOD
Slatina District

Iztochna Tangenta street no. 100
BG - 1592 Sofia

Tel.: +359 2 49 22 200

Fax: +359 2 49 22 201

E-mail: bulgaria@grundfos.bg

Canada

GRUNDFOS Canada inc.
2941 Brighton Road
Oakville, Ontario

L6H 6C9

Tel.: +1-905 829 9533
Fax: +1-905 829 9512

China

GRUNDFOS Pumps (Shanghai) Co. Ltd.
10F The Hub, No. 33 Suhong Road
Minhang District

Shanghai 201106 PRC

Tel.: +86 21 612 252 22

Fax: +86 21 612 253 33

Colombia

GRUNDFOS Colombia S.A.S.

Km 1.5 via Siberia-Cota Conj. Potrero
Chico,

Parque Empresarial Arcos de Cota Bod. 1A.
Cota, Cundinamarca

Tel.: +57(1)-2913444

Fax: +57(1)-8764586

Croatia

GRUNDFOS CROATIA d.o.o.
Buzinski prilaz 38, Buzin
HR-10010 Zagreb

Tel.: +385 1 6595 400

Fax: +385 1 6595 499
www.hr.grundfos.com

Czech Republic

GRUNDFOS Sales Czechia and Slovakia
S.r.o.

Cajkovského 21

779 00 Olomouc

Tel.: +420-585-716 111

Denmark

GRUNDFOS DK A/S

Martin Bachs Vej 3

DK-8850 Bjerringbro

Tel.: +45-87 50 50 50

Fax: +45-87 50 51 51

E-mail: info_ GDK@grundfos.com
www.grundfos.com/DK

Estonia

GRUNDFOS Pumps Eesti OU
Peterburi tee 92G

11415 Tallinn

Tel.: + 372 606 1690

Fax: + 372 606 1691

Finland

OY GRUNDFOS Pumput AB
Trukkikuja 1

FI-01360 Vantaa

Tel.: +358-(0) 207 889 500

France

Pompes GRUNDFOS Distribution S.A.
Parc d’Activités de Chesnes

57, rue de Malacombe

F-38290 St. Quentin Fallavier (Lyon)
Tel.: +33-4 7482 15 15

Fax: +33-4 74 94 10 51

Germany

GRUNDFOS GMBH

Schliiterstr. 33

40699 Erkrath

Tel.: +49-(0) 211 929 69-0

Fax: +49-(0) 211 929 69-3799
E-mail: infoservice@grundfos.de
Service in Deutschland:
kundendienst@grundfos.de

Greece

GRUNDFOS Hellas A.E.B.E.

20th km. Athinon-Markopoulou Av.
P.O. Box 71

GR-19002 Peania

Tel.: +0030-210-66 83 400

Fax: +0030-210-66 46 273

Hong Kong

GRUNDFOS Pumps (Hong Kong) Ltd.
Unit 1, Ground floor, Siu Wai industrial
Centre

29-33 Wing Hong Street & 68 King Lam
Street, Cheung Sha Wan

Kowloon

Tel.: +852-27861706 / 27861741

Fax: +852-27858664

Hungary

GRUNDFOS South East Europe Kft.
Toépark u. 8

H-2045 Torokbalint

Tel.: +36-23 511 110

Fax: +36-23 511 111

India

GRUNDFOS Pumps India Private Limited
118 Old Mahabalipuram Road
Thoraipakkam

Chennai 600 097

Tel.: +91-44 2496 6800

Indonesia

PT GRUNDFOS Pompa

Graha intirub Lt. 2 & 3

Jin. Cililitan Besar No.454. Makasar,
Jakarta Timur

ID-Jakarta 13650

Tel.: +62 21-469-51900

Fax: +62 21-460 6910 / 460 6901

Ireland

GRUNDFOS (Ireland) Ltd.

Unit A, Merrywell Business Park
Ballymount Road Lower

Dublin 12

Tel.: +353-1-4089 800

Fax: +353-1-4089 830

Italy

GRUNDFOS Pompe ltalia S.r.l.
Via Gran Sasso 4

1-20060 Truccazzano (Milano)
Tel.: +39-02-95838112

Fax: +39-02-95309290 / 95838461

Japan

GRUNDFOS Pumps K.K.
1-2-3, Shin-Miyakoda, Kita-ku
Hamamatsu

431-2103 Japan

Tel.: +81 53 428 4760

Fax: +81 53 428 5005

Kazakhstan

Grundfos Kazakhstan LLP

7' Kyz-Zhibek Str., Kok-Tobe micr.
KZ-050020 Almaty Kazakhstan
Tel.: +7 (727) 227-98-55/56

Korea

GRUNDFOS Pumps Korea Ltd.

6th Floor, Aju Building 679-5
Yeoksam-dong, Kangnam-ku, 135-916
Seoul, Korea

Tel.: +82-2-5317 600

Fax: +82-2-5633 725

Latvia

SIA GRUNDFOS Pumps Latvia
Deglava biznesa centrs
Augusta Deglava iela 60
LV-1035, Riga,

Tel.: + 371 714 9640, 7 149 641
Fax: + 371 914 9646

Lithuania

GRUNDFOS Pumps UAB
Smolensko g. 6

LT-03201 Vilnius

Tel.: + 370 52 395 430
Fax: + 370 52 395 431

Malaysia

GRUNDFOS Pumps Sdn. Bhd.
7 Jalan Peguam U1/25
Glenmarie industrial Park
40150 Shah Alam, Selangor
Tel.: +60-3-5569 2922

Fax: +60-3-5569 2866

Mexico

Bombas GRUNDFOS de México
S.A.deC.V.

Boulevard TLC No. 15

Parque industrial Stiva Aeropuerto
Apodaca, N.L. 66600

Tel.: +52-81-8144 4000

Fax: +52-81-8144 4010

Netherlands

GRUNDFOS Netherlands
Veluwezoom 35

1326 AE Almere

Postbus 22015

1302 CA ALMERE

Tel.: +31-88-478 6336

Fax: +31-88-478 6332

E-mail: info_gnl@grundfos.com

New Zealand

GRUNDFOS Pumps NZ Ltd.
17 Beatrice Tinsley Crescent
North Harbour Industrial Estate
Albany, Auckland

Tel.: +64-9-415 3240

Fax: +64-9-415 3250

Norway

GRUNDFOS Pumper A/S
Stremsveien 344
Postboks 235, Leirdal
N-1011 Oslo

Tel.: +47-22 90 47 00
Fax: +47-22 32 21 50

Poland

GRUNDFOS Pompy Sp. z 0.0.
ul. Klonowa 23

Baranowo k. Poznania
PL-62-081 Przezmierowo
Tel.: (+48-61) 650 13 00

Fax: (+48-61) 650 13 50

Portugal

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

P-2770-153 Pago de Arcos

Tel.: +351-21-440 76 00

Fax: +351-21-440 76 90

Romania

GRUNDFOS Pompe Romania SRL
S-PARK BUSINESS CENTER, Cladirea
A2, etaj 2

Str. Tipografilor, Nr. 11-15, Sector 1, Cod
013714

Bucuresti, Romania

Tel.: 004 021 2004 100

E-mail: romania@grundfos.ro

Serbia

Grundfos Srbija d.o.o.
Omladinskih brigada 90b
11070 Novi Beograd
Tel.: +381 11 2258 740
Fax: +381 11 2281 769
www.rs.grundfos.com

Singapore

GRUNDFOS (Singapore) Pte. Ltd.
25 Jalan Tukang

Singapore 619264

Tel.: +65-6681 9688

Faxax: +65-6681 9689

Slovakia

GRUNDFOS s.r.0.

Prievozska 4D 821 09 BRATISLAVA
Tel.: +421 2 5020 1426
sk.grundfos.com

Slovenia

GRUNDFOS LJUBLJANA, d.o.o.
Leskoskova 9e, 1122 Ljubljana
Tel.: +386 (0) 1 568 06 10

Fax: +386 (0)1 568 06 19

E-mail: tehnika-si@grundfos.com

South Africa

GRUNDFOS (PTY) LTD

16 Lascelles Drive, Meadowbrook Estate
1609 Germiston, Johannesburg

Tel.: (+27) 10 248 6000

Fax: (+27) 10 248 6002

E-mail: Igradidge@grundfos.com

Spain

Bombas GRUNDFOS Espaiia S.A.
Camino de la Fuentecilla, s/n
E-28110 Algete (Madrid)

Tel.: +34-91-848 8800

Fax: +34-91-628 0465

Sweden

GRUNDFOS AB

Box 333 (Lunnagardsgatan 6)
431 24 MéIndal

Tel.: +46 31 332 23 000

Fax: +46 31 331 94 60

Switzerland
GRUNDFOS Pumpen AG
Bruggacherstrasse 10
CH-8117 Fallanden/ZH
Tel.: +41-44-806 8111
Fax: +41-44-806 8115

Taiwan

GRUNDFOS Pumps (Taiwan) Ltd.
7 Floor, 219 Min-Chuan Road
Taichung, Taiwan, R.O.C.

Tel.: +886-4-2305 0868

Fax: +886-4-2305 0878

Thailand

GRUNDFOS (Thailand) Ltd.

92 Chaloem Phrakiat Rama 9 Road
Dokmai, Pravej, Bangkok 10250
Tel.: +66-2-725 8999

Fax: +66-2-725 8998

Turkey

GRUNDFOS POMPA San. ve Tic. Ltd. Sti.
Gebze Organize Sanayi Bolgesi

lhsan dede Caddesi

2. yol 200. Sokak No. 204

41490 Gebze/ Kocaeli

Tel.: +90 - 262-679 7979

Fax: +90 - 262-679 7905

E-mail: satis@grundfos.com

Ukraine

TOB "TPYHA®OC YKPATHA"
BisHec LieHTp €Bpona
CTtonuyHe woce, 103

M. Kuis, 03131, Ykpaina

Tel.: (+38 044) 237 04 00

Fax: (+38 044) 237 04 01
E-mail: ukraine@grundfos.com

United Arab Emirates
GRUNDFOS Gulf Distribution
P.O. Box 16768

Jebel Ali Free Zone, Dubai
Tel.: +971 4 8815 166

Fax: +971 4 8815 136

United Kingdom
GRUNDFOS Pumps Ltd.
Grovebury Road

Leighton Buzzard/Beds. LU7 4TL
Tel.: +44-1525-850000

Fax: +44-1525-850011

U.S.A.

Global Headquarters for WU
856 Koomey Road
Brookshire, Texas 77423 USA
Phone: +1-630-236-5500

Uzbekistan

Grundfos Tashkent, Uzbekistan

The Representative Office of Grundfos
Kazakhstan in Uzbekistan

38a, Oybek street, Tashkent

Tel.: (+998) 71 150 3290 / 71 150 3291
Fax: (+998) 71 150 3292

Grundfos companies
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