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1. General information

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.
‐

The hazard statements are structured in the following way:

[N/A]
Description of 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.

Observe these instructions for explosion-proof products.

A blue or grey circle with a white graphical symbol
indicates that an action must be taken.

A red or grey circle with a diagonal bar, possibly with a
black graphical symbol, indicates that an action must not
be taken or must be stopped.
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If these instructions are not observed, it may result in
malfunction or damage to the equipment.

Tips and advice that make the work easier.

2. General safety instructions

Pump installation in pits must be carried out by trained
persons.

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

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.

3. Transportation
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.

CAUTION
Crushing hazard
Minor or moderate personal injury
‐ Make sure the pump cannot roll or fall over.

WARNING
Tipping hazard
Death or serious personal injury
‐ Use a service stand to support DN 100 and DN 150

(pressure ranges S and H) in vertical position.

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 on the power cables until
making the electrical connection. The free cable end must
never be exposed to moisture or water.

3.1 Lifting the product

DANGER
Crushing hazard
Death or serious personal injury
‐ Make sure the lifting bracket or lifting eye bolts are

tightened before lifting the pump. Torque: 70 ± 4 Nm.

DANGER
Crushing hazard
Death or serious personal injury
‐ Submersible pumps with and without cooling jacket

and with pressure range S, H are delivered with a
mounted lifting eye and an additional shackle, which
must be used to attach the hook and the chain
correctly.

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.

Installation
type

Pressure
range

Lifting
bracket
assembly

Lifting point

Submersible
with and without
cooling jacket

S, H with lifting eye
and shackle

See lifting points,
vertical
installation figure

M, L, E no lifting eye
See lifting points,
vertical
installation figure

Vertical, dry S, H, M, L, E no lifting eye
See lifting points,
vertical
installation figure

Horizontal, dry S, H, M, L, E no lifting eye
See lifting points,
horizontal
installation figure

The following installation types must be lifted at the lifting handle:
• submersible without cooling jacket with pressure range M, L and

E
• submersible with cooling jacket with pressure range M, L and E
• vertical, dry.
The following installation types must be lifted at the lifting eye with
shackle (at the back of the lifting handle):
• submersible without cooling jacket with pressure range S and H
• submersible with cooling jacket with pressure range S and H.
Pumps with horizontal, dry installation can be lifted by a hole in the
flange and the middle lifting point.
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1

2

TM
07

51
07

Lifting points, vertical installation

TM
07

51
08

Lifting points, horizontal installation

Pos. Description
1 Lifting handle

2 Lifting eye

4. Handling and storing the product
Protect the pump against moisture and heat during storage.
Transportation and storage temperature: -20 to +60 °C (-4 °F to
+140 °F.

If the pump is not in operation or is being stored for more
than one month, turn the impeller once a month.

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

appropriate tool.

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.

5. Identification

5.1 Nameplate
The pumps can be identified by the nameplate on the motor top
cover.

CE 0344
UKCA 1180

FM14ATEX0002X
FM21UKEX0021X

II 2 G Ex db h ib llB T4/T3 Gb
Type: SL1.110.200.220.4.

52M.EX.51D
Model: 9817486100000001

P.c. 2012

IP68 20 m
Hmax:
Motor:
P1:

Qmax: 500
Tmax.: 40°C

23 m

n:

3

380-415 V
660-690 V 26-25 A
50 Hz

25.0 kW

m h/3

P2: 22 kW
1476 rpm Cosφ: 0.85

45-41 A

Insul.class: H 
Weight: 339 kg

Made in Tatabánya, Hungary

~

99
65

71
71

4

8

12 13
11

15

10

14

20
18

22

16 17
19

25
27

24

9

1

52

3

6
7

26

21
23

DK-8850 Bjerringbro, Denmark

Ta= -20°C to +40°C

U.K Importer: Grundfos Pumps Ltd.
Grovebury Road Leighton Buzzard
Bedfordshire LU74TL

TM
05

25
33

Nameplate example for Ex-proof pump

Pos. Description
1 EU Notified Body approving the Ex manufacturer

2 Explosion protection mark (ATEX)

3 EU Explosion protection certificate number

4 UK Approved Body approving the Ex manufacturer
and UK Explosion protection certificate number

5 Explosion protection marking

6 Pump type designation

7 Pump type designation (line 2)

8 Model number

9 Ambient temperature

10 Enclosure class

11 Maximum installation depth

12 Maximum head

13 Maximum flow rate

14 Number of phases

15 Maximum liquid temperature

16 Rated power input P1

17 Rated power output P2

18 Rated speed

19 Cos φ, 1/1-load

20 Rated voltage, delta connection

21 Rated current, delta connection

22 Rated voltage, star connection

23 Rated current, star connection

24 Frequency

25 Insulation class

26 Production code (YYWW)

27 Weight
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5.2 Type key
Example: SL1.110.200.245.4.52M.EX.6.1G.A

Code Explanation Designation

SE Sewage pump with cooling
jacket

Pump type
SL Sewage pump without cooling

jacket

[ ] Open S-tube® impeller (semi-
open)

Impeller type
1

Closed single-channel
S-tube® impeller

2
Closed two-channel
S-tube® impeller

V SuperVortex (free-flow) impeller

[ ]

Maximum solids size [mm] Pump free passage [mm]

75

80

85

95

110

125

200 Pump outlet nominal diameter Pump outlet [mm]

245 24.5 kW: P2 / 10 Power [kW]

[ ] Standard pump or standard Ex
pump

Sensor versionA Sensor version 1 or sensor
version 1, Ex pump

B Sensor version 2 or sensor
version 2, Ex pump

2 2-pole motor

Number of poles4 4-pole motor

6 6-pole motor

52 Frame size of the pump Frame size

S Super-high pressure

Pressure range

H High pressure

M Medium pressure

L Low pressure

E Extra-low pressure

[ ]
Cast iron pump housing, cast
iron impeller, cast iron suction
cover, cast iron motor housing

Material code for pump
housing, impeller, suction
cover and motor housing

Q

Cast iron pump housing,
stainless-steel impeller, cast
iron suction cover, cast iron
motor housing

W
Cast iron pump housing, white
cast iron impeller and suction
cover, cast iron motor housing

N Pump without EX approval
Pump version

EX Pump with EX approval

5 50 Hz
Frequency

6 60 Hz

1D 3 × 380-415D, 660-690Y
(Standard)

Voltage for 50 Hz1E 3 × 220-240D, 380-415Y

1N 3 × 500-550D

Code Explanation Designation
1F 3 × 220-230D, 380-400Y

Voltage for 60 Hz

1G 1) 3 × 380-480D, 660-690Y
(Standard)

1M 3 × 575-600D

11 2) 3 × 460D (Standard)

15 2) 3 × 380D, 660Y

[ ] 1st generation
Generation code

A 2nd generation

Z Custom-built products Customisation

[ ] Thermal switches
Thermal protection

T PTC thermistor

1) Only for 2- and 4-pole motors.
2) Only for 6-pole motors.
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6. Service tools

A B C D E F

0°
30°

60°

90°

120°

150°
180°

210°

240°

270°

300°

330°

Standard tools

Pos. Designation Part number

A Molex plug removal
tool SV2117

Special tools

Pos. Designation Description

B Locking-ring pliers Circlip range
122-400 mm

C Refractometer

D Shaft Seal Protection
Tool PN 98564697

E Lip Seal Assembly
Tool PN 92723555

F Angle Measuring
Gauge

Related information
8.5 Inspecting and adjusting the impeller clearance
9. Disassembly

7. Tightening torques and lubricants

The shaft must be cleaned before the lubricant is applied.
First use KEMA SSP-630 soap (or equivalent type) to
clean the shaft, then use Valvoline Silicon Spray (or
equivalent type) to lubricate the shaft.

Pump screws

Pos. Designation Quantity Dimension
Torque
[Nm (lb-
ft)]

Lubricant

All O-rings All
Rocol
Sapphire
Aqua Sil

25 Plug N 3/8"
ED 1 3/8"

40 ± 2
(29.5 ±
1.5)

26
Hexagon
socket head
cap screw

6 M20 70 ± 4
(51.6 ± 3)

46c
Hexagon
socket head
cap screw

3 M3 0.78 ± 0.1
(0.6 ± 0.1)

67
Hexagon
socket head
cap screw

1 M16
170 ± 4
(125.4 ±
3)

Castrol
Optimol

150d
Hexagon
socket head
cap screw

2 M6 8 ± 1
(5.9 ± 0.7)

173e Hexagon
head screw 2 M6 8 ± 1

(5.9 ± 0.7)

Pos. Designation Quantity Dimension
Torque
[Nm (lb-
ft)]

Lubricant

178
Hexagon
socket head
cap screw

6 M12 70 ± 4
(51.6 ± 3)

181a
Hexagon
socket head
cap screw

2 M12
70 ±
4 (51.6 ±
3)

182b Hexagon
head screw 3 M12 70 ± 4

(51.6 ± 3)

182
Hexagon
socket head
cap screw

3 M10
40 ±
2 (29.5 ±
1.5)

183
Hexagon
socket head
cap screw

3 M10
40 ±
2 (29.5 ±
1.5)

184b

Hexagon
socket head
cap screw,
(2- or 4-pole
SL pump)

3 M8
20 ± 2
(14.8 ±
1.5)

184b

Hexagon
socket head
cap screw,
(6-pole SE
pump)

6 M12
70 ±
4 (51.6 ±
3)

185
Hexagon
socket head
cap screw

2 M12
70 ±
4 (51.6 ±
3)

190b
Hexagon
socket head
cap screw

2 M12
70 ±
4 (51.6 ±
3)

193 Plug N 3/8"
ED 4 3/8"

40 ±
2 (29.5 ±
1.5)

520a Screw 1 M3 0.5 ± 0.2
(0.4 ± 0.1)

520c Screw 1 M5 3 ± 1
(2.2 ± 0.7)

Screw 1 M6
8 ±
1 (5.9 ±
0.7)

521b
Hexagon
socket head
screw

1 M6 6 ± 1 (4.4
± 0.7)

705
Hexagon
head screw,
DN 250

8 M16
170 ±
8 (125.4 ±
3)

705
Hexagon
head screw,
DN 300

12 M20
330 ± 8
(243.4 ±
3)
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7.1 Cable bracket screws

Dual-cable,  EMC variant

CL1

CL8
CL7

CL9
CL10

2

1

1

3

TM
08

00
15

4 TM
08

00
10

Torque specifications
Position no Amount Dimension [Nm (lb-ft)] Lubrication

1 4 M6 6 ± 0.9 (4.4 ± 0.7) No

2 2 M5 4 ± 0.6 (3 ± 0.4) Yes

3 8 M3 1 ± 0.15 (0.7 ± 0.1) Yes

4 2 M6 6 ± 0.9 (4.4 ± 0.7) Yes

CIamps Use for fixing
Clamp 1 EMC screen on sensor bundle in EMC

Clamp 7 Vibration sensor wire

Clamp 8 Pt1000 lower bearing wire

Clamp 9 Pt1000 upper bearing wire

Clamp 10 Pt1000 wire from stator
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Dual-cable, standard variant

1

TM
08

00
11

3

2

3

TM
08

00
12
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4

TM
08

00
13

Torque spec.
Position no Amount Dimension [Nm (lb-ft)] Lubrication

1 3 M6 6 ± 0.9 (4.4 ± 0.7) No

2 2 M5 4 ± 0.6 (3 ± 0.4) Yes

3 2 M3 0.78 ± 0.1 (0.6 ± 0.1) No

4 1 M3 0.5 ± 0.1 (0.4 ± 0.1) Yes

Single-cable

3

CL1

CL2

2

1

TM
08

00
14
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4

TM
08

00
07

CL6
CL5

4

CL4
CL3

TM
08

00
08

4 TM
08

00
09

Torque specifications
Position no Amount Dimension [Nm (lb-ft)] Lubrication

1 1 M5 4 ± 0.6 (3 ± 0.4) Yes

2 4 M6 6 ± 0.9 (4.4 ± 0.7) No

3 4 M6 4 ± 0.4 (3 ± 0.3) Yes

4 10 M3 1 ± 0.15 (0.7 ± 0.1) Yes

CIamps Use for fixing
Clamp 1 EMC screen on sensor bundle in EMC power cable

Clamp 2 Klixon or Pt1000 wire from stator

Clamp 3 Vibration sensor wire

Clamp 4 Pt1000 lower bearing wire

Clamp 5 Pt1000 upper bearing wire

Clamp 6 Pt1000 wire from stator
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8. Maintenance schedule

WARNING
Crushing hazard
Death or serious personal injury
‐ During maintenance and service, including

transportation to service workshop, always support the
pump using lifting chains or place it in horizontal
position to secure stability.

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.

DANGER
Electric shock
Death or serious personal injury
‐ Make sure the pump is earthed.

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

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

Maintenance and service must be carried out by qualified persons.
Before carrying out maintenance and service, make sure that the
pump is thoroughly flushed with clean water. Rinse the pump parts
after dismantling.
Pumps running normal operation must be inspected every 2000
operating hours or at least once a year. If the pumped liquid is
muddy or sandy, the pump must be inspected every 1000 operating
hours or every six months.

Frequency converter operation may reduce the lifespan of
the bearings and the shaft seal, depending on operating
mode and other circumstances.

Check the following:
• Power consumption.
• Motor liquid level.
When the pump is new or after replacement of the shaft seals,
check the motor liquid level and its water content after one week of
operation. If the motor liquid level has dropped, the shaft seal may
be defective.

Disposal of the motor liquid must comply with local
regulations.

50 Hz
Generation

Power
(P2)
[kW]

Head
Class

Impeller
Type

Quantity
of Motor

liquid
Number
of poles

SE
[l]

SL
[l]

2 1st, 2nd All All All 12.5 4.1

4 1st, 2nd All All All 12.5 4.1

6

1st All All Single S-
tube® 13.8 5.1

1st, 2nd 11, 13 All Dual S-
tube® 12.5 4.1

1st, 2nd 16, 18 Extra low
pressure

Dual S-
tube® 13.8 5.1

60 Hz

Generation
Power
(P2)
[kW]

Head
Class

Impeller
Type

Quantity of Motor
Liquid

Number
of
poles

SE [l (qt)] SL [l
(qt)]

2 1st, 2nd All All All 12.5 (13.2) 4.1 (4.3)

4 1st, 2nd All All All 12.5 (13.2) 4.1 (4.3)

6
1st, 2nd All All Dual S-

tube® 12.5 (13.2) 4.1 (4.3)

1st All All Single
S-tube® 13.8 (14.5) 5.1 (5.3)

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

• Impeller clearance Check the impeller clearance and adjust if
necessary.

• 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 by hand). Replace defective ball bearings. A general
overhaul of the pump is usually required in case of defective ball
bearings or poor motor function.

Replace the ball bearings at least every 25.000
operating hours.

Defective ball bearings may reduce Ex safety. On Ex-
approved pumps, the ball bearings can only be
replaced by an Ex-approved service workhop.

.
• Leakage chamber The leakage chamber must be emptied

every 2.000 operating hours or once a year.
- For SL pumps, remove the leakage chamber plug (pos.

193a) to empty the chamber.
- For SE pumps, remove the middle seal housing (pos. 58) to

empty the chamber.
• Measure insulation resistance Measure the insulation

resistance at 500 V minimal voltage, by a megger. The
insulation resistance measured must be minimum 50 kΩ.

• Mechanical tightness test

Always lubricate O-rings before fitting.

Always lubricate the impeller screw with anti-seize paste.

Never reuse a worn shaft seal.

Never reuse rubber parts.

Related information
13. Components and material specification

8.1 Maintaining the explosion-proof SE, SL pumps
Overhauled and repaired explosion-proof pumps are marked with a
repair plate providing the following information:
• repair symbol R
• name or registered trademark of the repairing workshop
• workshop reference number relating to the repair
• date of overhaul or repair.
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In the event of subsequent repairs, the existing plate must be
replaced by a new, updated one and earlier markings must be
recorded.
The repair workshop must keep records of all the previously
performed overhauls, repairs and possible modifications.
Copies of the detailed records of the repairing workshop must be
filed by the owner or operator with the original type certificate of the
explosion-proof motor.

8.1.1 Power cable
Use manufacturer-approved and compatible cables only.

8.1.2 Cable entry
Use only Ex cable entry parts corresponding to the cable diameter.
The correct cable dimension marking is stamped on the inlet or the
cable entry.

8.1.3 Spare parts
Damaged motor parts must always be replaced by new and
approved parts. Motor parts must not be reconditioned.

8.2 Mechanical tightness test
The purpose of the mechanical tightness test is to ensure that the
seals in the seal housing are functioning properly after a motor
reassembly. If a motor fails this test, water enters the motor
compartment once the pump is back in operation. The test
procedure is the same for both SE and SL, however, the inlet
connection point for the pressurised gas is different with SE and SL.

This test is not able to determine the condition of the shaft
seal.

Attachments, hoses, etc, used to conduct this test need to be
sourced locally.
Test procedure:
• Test the motor once it is assembled, but before the motor liquid

is filled.
• Pressurize an inlet test pipe with dry pressurised air or nitrogen

gas, 0.6 - 0.8 bar (8.7 - 11.6 psi) (max) connected to Connection
Point A, and place the end of the outlet test pipe from
Connection Point B slightly under water.

• Rotate the shaft manually a few times and carefully monitor for
at least 2 minutes. If air bubbles are coming from the test outlet
tube, it indicates leakage. In case of leakage, re-open the motor,
and make sure the root-cause is identified and eliminated.

A

B

TM
08

10
44

Mechanical tightness test connection points - SL

A

B

TM
08

10
45

Mechanical tightness test connection points - SE

8.3 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 2000
operating hours to prevent oxidation.

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

Use SML3 coolant for motor cooling.

8.3.1 Refractive index
The refractive index can indicate the leakage of the pumped liquid
into the motor liquid (propylene glycol). Use a refractometer
(product no 98676968) which shows the refractive index in percent.
Always use the propylene glycol scale.

Measured freezing point Liquid ingress percent (%)
-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 has a freezing point greater than, or equal to
-14 °C (6.8 °F), the motor liquid must be changed. If the liquid
ingress level is higher than 20 %, change the motor liquid.

Drain the leakage chamber of the pump after 2000
operating hours.

Check the freezing point of the new glycol prior to use, to
ensure that the freezing point is -20 °C (-4 °F).
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WARNING
Pressurised system
Death or serious personal injury
‐ The oil chamber may be under pressure. Loosen the

screws carefully and do not remove them until the
pressure has been fully relieved.

There must be minimum 10 % air in the seal housing due
to the thermal expansion of the motor liquid during
operation.

8.3.2 Motor liquid quantities

50 Hz
Generation

Power
(P2)
[kW]

Head
Class

Impeller
Type

Quantity
of Motor

liquid
Number
of poles

SE
[l]

SL
[l]

2 1st, 2nd All All All 12.5 4.1

4 1st, 2nd All All All 12.5 4.1

6

1st All All Single S-
tube 13.8 5.1

1st, 2nd 11, 13 All Dual S-
tube 12.5 4.1

1st, 2nd 16, 18 Extra low
pressure

Dual S-
tube 13.8 5.1

60 Hz
Generation

Power
(P2)
[kW]

Head
Class

Impeller
Type

Quantity of
Motor
Liquid

Number
of poles SE [l] SL

[l]

2 1st, 2nd All All All 12.5 4.1

4 1st, 2nd All All All 12.5 4.1

6
1st, 2nd All All Dual S-

tube 12.5 4.1

1st All All Single S-
tube 13.8 5.1

8.3.3 SL pumps

8.3.3.1 Drain motor liquid
1. Place a container under the pump which can hold at least 6

litres of motor liquid.

2. Place the pump horizontally on a plane surface with plug B
pointing downwards.

3. Remove plug B.

4. Allow all motor liquid to drain from the seal housing into the
container. Remove plug A to get a better flow of the motor liquid.

L

5. Replace the O-ring with a new ring on the plug.

6. Fit plug B and tighten it to the correct torque.

Related information
7. Tightening torques and lubricants

8.3.3.2 Fill motor liquid - vertical installation
1. Place the pump vertically.

2. Fill the shaft seal housing with motor liquid through hole A until
the motor liquid reaches the level indicated by plug B. See the
figure below.

3. Replace the O-ring with a new one.

4. Insert plugs A and B and tighten them to the correct torque.

 E

Related information
7. Tightening torques and lubricants

8.3.3.3 Fill motor liquid - horizontal installation
1. Place the pump horizontally with plug B mounted and facing

downwards. Fill the shaft seal housing with motor liquid through
hole A until the motor liquid reaches the level indicated (L) in the
figure below.

L

2. Replace the O-ring with a new one.

3. Insert plug A and tighten it to the correct torque.

Related information
7. Tightening torques and lubricants

8.3.4 SE pumps

8.3.4.1 Drain motor liquid
1. Place a container under the pump which can contain at least 15

litres (15.8 qt) of motor liquid.

2. Place the pump horizontally on a plain surface with plug D
pointing downwards.

3. Remove plug D. Remove plug C to get a better flow of the motor
liquid.

4. Allow all motor liquid to drain from the seal housing into the
container.

5. Replace the O-ring with a new ring on the plug.
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6. Insert plug D and tighten it to the correct torque.

DC

C
CA-A

L

Related information
7. Tightening torques and lubricants

8.3.4.2 Fill motor liquid - vertical installation
1. Remove plug A and B on both sides to get the trapped air out

while filling.

2. Fill the shaft seal housing with motor liquid through hole A until
the motor liquid reaches the level indicated in the figure.

SE pump, vertical, top view

3. Replace the O-rings with new rings, insert the plugs and tighten
to the correct torque.

Related information
7. Tightening torques and lubricants

8.3.4.3 Fill motor liquid - horizontal installation
1. Remove plug C.

2. Fill the shaft seal housing with motor liquid through hole C until
the motor liquid reaches the level indicated (L) in the figure
below.

DC

C
CA-A

L

TM
05

27
79

SE pump, horizontal view

3. Replace the O-ring with a new ring.

4. Insert plug C and tighten to the correct torque.

Related information
7. Tightening torques and lubricants

8.3.5 Contaminated pumps
The product is classified as contaminated if it is used with
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.

8.4 Shaft seal inspection
8.4.1 Shaft seal condition assessment - SL pumps
Check shaft seal seal leakage by measuring the liquid volume in the
upper seal housing chamber (58) during the 2000-hour or annual
inspection
1. Place the pump in a horizontal position on a plane surface, with

the drain plug (193a) pointing downwards.

2. Place a container under the drain plug (193a) and remove the
plug (193a).

3. If less than 5 centilitres (cl) is drained, the shaft seal does not
need replacement.

8.4.2 Shaft seal condition assessment - SL and SE pumps
Inspect the drained motor liquid to assess the condition of the shaft
seal.
1. Drain all the motor liquid into a single clean, transparent

container, and measure the volume of the drained liquid.

2. Leave the drained motor liquid in the container for 10-15
minutes.

3. Inspect the drained motor liquid
• If there is discoloration or a significant amount of debris

within the motor liquid, the shaft seal must be replaced.
• If there is a significant change to the motor liquid volume, the

shaft seal must be replaced.
• If in doubt, repeat the inspection in 1 to 2 months.

8.4.3 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.
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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.

2. 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.

8.5 Inspecting and adjusting the impeller clearance
For pumps with closed S-tube® impeller, the impeller clearance is
the distance between the bottom of the impeller and stationary wear
ring mounted in the bottom of the volute.
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.

Check the impeller clearance every time service is carried
out to prevent hot surfaces in the hydraulic parts.
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Clearance sizes for closed S-tube® impellers

Before determining the correct impeller clearance, check
the pump nameplate for Production Code (P.c YYWW).
Pumps manufactured before P.c 1440 have a different set
of screws which require different turning angles than
pumps manufactured during and after 1440.

For adjusting the impeller clearance and determining the
turning angle, use an angle measuring gauge (F).

Pressure range
Impeller clearance

[mm (in)]

Turning angle of set
screw [°] before P.c.

1440

Turning angle of set
screw [°] after P.c.

1440.
E = Extra-low pressure single-channel S-
tube® 0.9 ± 0.1 (0.035 ± 0.003) 170° 260°

E = Extra-low pressure two-channel S-tube® 0.7 ± 0.1 (0.027 ± 0.003) 140° 220°

L = Low-pressure single-channel S-tube® 0.9 ± 0.1 (0.035 ± 0.003) 170° 260°

L = Low-pressure two-channel S-tube® 0.7 ± 0.1 (0.027 ± 0.003) 140° 220°

M = Medium pressure 0.6 ± 0.1 (0.023 ± 0.003) 125° 190°

H = High pressure 0.6 ± 0.1 (0.023 ± 0.003) 125° 190°

S = Super-high pressure 0.5 ± 0.1 (0.019 ± 0.003) 110° 170°

Tightening torques for fastening screws

Pump variant Fastening crew torque [Nm (lb-ft)]
Pumps manufactured before 2014 week 40 (P.c 1440), M12 set screws. 55 ± 4 Nm (40.6 ± 3)
Pumps manufactured during and after 2014 week 40 (P.c 1440), M20 set screws 70 ± 4 Nm (51.6 ± 3)

Clearance sizes for open S-tube® impellers

Pressure range
Impeller clearance

[mm (in)]
Turning angle of set screw

(degrees)

H = High pressure 0.5 ± 0.1 (0.019 ± 0.003) 110°

S = Super-high pressure 0.5 ± 0.1 (0.019 ± 0.003) 110°

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.

The impeller clearance of submersible installations with
and without cooling jacket can be inspected directly
through the pump inlet.
The impeller clearance of dry, horizontal and vertical
installations can be inspected and adjusted with the pump
installed on the base stand and connected to the pipes.

Related information
6. Service tools
11.24 Fitting the pump housing
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8.5.1 Adjusting the impeller clearance

Tighten the fastening screws carefully to avoid damage to
the bearings.
The movement is 1 to 3 mm (0.039 to 0.118 in).

2 21

TM
05

19
16

1

2

2 TM
07

77
93

Impeller adjusting screws

1 Set screw

2 Fastening screw

The following method is suitable for pumps in vertical position.
Proceed as follows:
1. Loosen the fastening- and set screws so the impeller is sitting

on the suction cover or stationary wear ring. In this position, the
impeller clearance is zero.

2. Tighten the three set screws down by hand until they touch the
top surface of the volute.

3. The impeller clearance is created by turning the set screws to a
specific angle. Closed S-tube® and open S-tube® impellers, as
well as the different head classes, have different impeller
clearances. See the table in the chapter above to determine the
correct impeller clearance and turning angle.

4. Once the correct angle is identified, turn the set screw clockwise
by the specified angle. Use a turning gauge to ensure the set
screw is tightened to the correct amount.

5. Tighten the fastening screws in two steps, according to the
sequence below:
• Tighten the screws one by one, from 1 to 6. Required torque:

40 ± 4 Nm (29.5 ± 3 lb-ft).
• Repeat the previous sequence to the final torque of 70 ± 4

Nm (51.6 ± 3 lb-ft).

1

42

5

3

6

TM
07

77
92

Tightening sequence

Related information
11.24 Fitting the pump housing
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9. Disassembly
Before disassembling the pump:
1. Switch off the power supply.
2. Close the isolating valves, if fitted, to avoid draining the piping

system.
3. Disconnect the power supply cable.
4. Note the pump's centre of gravity to prevent it from overturning.

Related information
6. Service tools

9.1 Removing the motor top
1. Remove the screws from the clamp of the upper cable

entry (pos. 184b).

TM
07

75
97

2. Remove the clamp of the upper cable entry.

TM
07

76
16

TM
07

75
99

3. Remove the screws from the clamp of the lower cable entry
(pos. 181b).

TM
07

76
00

4. Lift up the clamp of the upper cable entry (pos. 157b).

TM
07

76
01

5. If lifting eyes are present (pos. 190c) they need to be removed
to access the screws of the motor top cover.

TM
07

76
18
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6. Remove the screws holding the motor top to the stator housing.

TM
07

76
19

7. If lifting eyes (pos. 190c) are removed, they must be put back
before lifting the pump.

8. Attach the lifting equipment to the designated lifting points, and
lift the motor top up.

TM
07

91
57
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9.2 Removing the cable
1. Remove the cable ties holding cable wires in place. For EMC

cable variants, the metallic clamp securing the cable screen to
the cable bracket must be removed.

TM
07

96
22

TM
07

91
58

TM
07

91
68

TM
07

91
71

2. Take apart the sensor wire connector.

TM
07

92
57

The sensor wire connectors are MATE-N-LOK types.
To remove the pins from the connectors, Extraction
Tool 1804030-1 is required, which must be sourced
locally.

3. Remove all power wires from the terminal block by loosening
the fastening screw and pulling the wire from the terminal block.

TM
07

92
05

4. For dual-cable variants, always mark one set of connectors
before taking them apart. The connectors with blue wire/wires
belong to the Pt1000 sensors.

TM
07

92
01

5. Remove the earthing screw (pos. 173e) and the serrated
washer (pos. 173f).

TM
07

79
21

Earthing screw, single cable

TM
07

79
26

Earthing screw, dual-cable EMC
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6. Remove the cable clamp fastening screws (b) and the cable
clamp (c) first, then remove the cable.

168

552

bc

168a

TM
07

91
54

9.2.1 Removing the PVS-3 vibration sensor and SM 113 module
For variants with SM 113 module, the PVS-3 vibration sensor must
be removed from the bracket.

TM
07

80
14

1. Remove sensor wires from the SM 113 and the PVS-3 bracket.

TM
07

80
15

2. Remove the PVS-3 vibration sensor from the bracket if the SM
113 module needs to be replaced.

TM
07

80
17

3. Remove the screws holding the feet of the PVS-3 bracket to the
stator housing, then remove the bracket.

TM
07

80
16

23

En
gl

is
h 

(G
B

)



9.3 Removing the cable bracket
1. Remove all remaining cable ties. Remove the power wires

coming from the stator to the terminal block. Remove screws
securing the cable bracket to the stator housing.

2. Disconnect the wires inserted into the moisture switch (520).

TM
07

93
21

3. Remove the clamp securing the Pt1000 wires.
TM

07
92

89

4. Remove the screws holding the cable bracket to the stator
housing.

5. Remove the cable bracket (522).

9.4 Removing the upper bearing bracket
1. Remove the screws (183).

2. Use 3 x M10 x 80 screws to lift up the bracket by the M10 ∅11
holes.

3. Remove the upper bearing bracket.

1

2

TM
05

56
24

Upper bearing bracket

Pos. Description
1 M10

2 ∅11

9.5 Removing the Cooling jacket ring on SE pumps
1. Remove the cooling jacket ring (754) with crowbars or by using

the lifting points.

2. Remove the O-rings (157c and 157b).

3. Remove the outer cooling jacket (150c).

1

TM
05

56
25

Lifting points in cooling jacket ring

Pos. Description
1 Lifting points

9.6 Removing the outer and inner cooling jacket on SE
pumps

1. Remove the outer cooling jacket (150c).

2. Remove the O-ring (37a).

3. Remove the screws (150d).

4. Remove the inner cooling jacket (150b).

9.7 Removing the impeller
1. Remove the outer screws (26).

2. Lift the pump, including the impeller, out of the pump housing
(50).

3. Remove the O-ring (37b).

4. Place the motor with impeller in horizontal position on a stable
surface.

5. Bend down the tabs on the lock washer and loosen the impeller
screw (67).

6. Remove the impeller screw (67).

7. Pull off the impeller (49) with a puller. Support the impeller with a
hoist.

Protect the cone of the impeller shaft against
scratches by taping the cone.

9.8 Removing the wear ring
1. Remove the screws (49b).

2. Push out the wear ring (49c) from the pump housing (50).
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9.9 Removing the lower seal housing
1. Mount the Shaft Seal Protection Tool (D).

TM
06

54
53

Shaft seal protection tool

2. Remove the screws (184b).

3. Carefully remove the lower seal housing. Use crowbars and a
soft hammer.

Related information
6. Service tools

9.10 Removing the intermediate seal housing on SE
pumps

1. Remove the three screws (185).

2. Dismantle the intermediate seal housing (58). Use a soft
hammer carefully if needed.

3. Remove the O-rings (37a and 107).

9.11 Removing the shaft seal cartridge
1. Loosen and remove the Shaft Seal Protection Tool (D).

2. Remove the Lip Seal (46b).

TM
08

62
89

Lip Seal removal

3. Loosen and remove the three screws (46c).

TM
08

62
90

Shaft seal screw removal

4. Withdraw the shaft seal cartridge from the shaft with a puller.

For more information on replacing shaft seal with lock ring, check
the Service Kit Instructions below:

SE SL

http://net.grundfos.com/qr/i/
93108355

http://net.grundfos.com/qr/i/
92813883

Related information
6. Service tools

9.12 Removing the upper seal housing on SL pumps
1. Remove the screws (182b).

2. Remove the upper seal housing (58). Use a soft hammer
carefully.

3. Remove the O-ring (72a).

9.13 Removing the upper seal housing on SE pumps
1. Remove the screw (182b).

2. Remove the O-ring (72a).

3. Carefully remove the upper seal housing (58a). Use crowbars
and a soft hammer.

9.14 Removing the shaft and rotor
1. Remove the circlip (55a) with the locking-ring pliers (B).

2. Insert an eyebolt into the shaft end.

3. Lift up the rotor and lower bearing housing slightly from the
stator housing using the hoist.

4. Disconnect the plugs from the moisture switch and lower the
bearing sensor, if fitted.

5. Remove the rotor.

9.15 Removing the bearing

On Ex pumps, this work must be carried out by an Ex-
approved service centre.

1. Place the rotor in a vice with soft jaws.

2. Remove the screw and the washer of the level switch (521).

3. Remove the level switch (521).
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4. Remove the circlip (187) and the washer (187a).

5. Remove the three screws (182) and the bearing bracket cover
(59).

6. Remove the cable if the level switch (521) is fitted.

7. Pull off the lower bearing bracket (155) and the ball bearing
(153) with a puller.

8. Knock out the bearing of the lower bearing bracket with a
hammer and punch.

9. Remove the upper ball bearing (154) with a puller.

10. Remove the O-ring (72).
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10. Electrical connection

10.1 Motor protection

Galvanic separation
Double-insulated sensors for high voltage measurements ensure
the electrical safety. There is an additional galvanic separation
inside the IO 113 module.

10.2 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
St

an
da

rd
 p

um
p

Se
ns

or
 v

er
si

on
 1

Se
ns

or
 v

er
si

on
 2

St
an

da
rd

 E
x

Se
ns

or
 v

er
si

on
 1

 E
x

Se
ns

or
 v

er
si

on
 2

 E
x

Thermal switches or PTC ● ● ● ● ● ●

Moisture switch ● ● ● ● ● ●

Level switch in leakage chamber for
standard and Ex motors ● ● ● ● ● ●

Pt1000 in stator winding ● ● ● ●

Pt1000 in upper bearing ● ●

Pt1000 in lower bearing ● ●

PVS-3 vibration sensor ● ●

SM 113 module 3) ● ●

IO 113 module 4) ● ●

3) For pumps fitted with two power supply cables, the SM 113 module must
be ordered separately and installed in the control cabinet. SM113 needs
to be fitted with a resistor.

4) The IO 113 with communication functionality must be chosen and ordered
separately. In case of using Grundfos Dedicated Controls it must be the
IO531B.

 

10.2.1 Sensor options
• Standard: moisture switch, level switch, Klixon or PTC in each

winding.
• Sensor Set 1: moisture switch, level switch, Klixon or PTC in

each winding, Pt1000 on the stator.
• Sensor Set 2: moisture switch, level switch, Klixon or PTC in

each winding, vibration sensor (PVS-3), Pt1000 on the stator,
lower- and upper bearing.

Note: As this pump range uses glycol (motor liquid SML3), it does
not have Water-in-Oil (WIO) or Water-in-Air (WIA) sensors. The
installation and operating instructions of the IO 113 and SM 113
modules refer to a WIA sensor, but there is no such sensor in this
pump range.
In the standard range, only the standard sensor package is
available. Pumps that require Sensor Set 1 or Sensor Set 2 are
Factory Product Variants (FPVs).
Any pump with Sensor Set 2 requires an SM 113 module. For
single-cable pumps, the SM 113 is mounted inside the motor top.
For dual-cable pumps, there are enough sensor wires in the cable
to allow the SM 113 to be mounted in the control box next to the IO
113.
Each cable has 5 sensor wires, which are connected to the sensor
wiring in the pump by a set of connectors. The female connector on
the cable side is plugged directly into the male connector on the
motor side. These connectors have 6 sockets. Depending on the
pump variant, each of these sockets can have a sensor wire from
the pump connected into it. This means that one of the sockets in
the male connector is not connected to any signal wire within the
cable. There are redundant thermal protection switches in the
stator. The unused set of thermal protection switches are not
connected to the cable.

The wiring methods depend on the following:
• which sensor set is used
• number of power cables
• PTC or Klixon
• if the pump is an Ex version or not.
Please see the end of this document for the complete set of sensor
wiring diagrams.

Related information
17. Wiring and sensor information

10.2.2 Thermal switches
Three bimetallic thermal switches are built into the stator windings.
A contact opens in case of overtemperature (150 °C [302 °F]). The
motor insulation class is H (180 °C [356 °F]).
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 whether the circuit resistance is
maximum 3 Ω per thermal switch.

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.

10.2.2.1 Stator thermal switches
Every stator in this SE/SL pump range has both the Klixon and the
PTC thermal switches wired into the stator. The only difference
between a pump using PTC or Klixon switches is how the thermal
switches are wired in the motor top, specifically in the 6-socket male
connector. The wiring diagrams in Section 13 show the 6-socket
connector.
The connector has 6 positions (sockets) that the sensor and switch
wires are connected into. Because there is only 5 sensor wires in
the cable, only the first 5 positions in the socket are connected to
the signal cable. This means that position 6 in the socket is blank, it
is not connected to any wire in the cable. As such, the unused set
of thermal switches, are connected to cable socket position 6.
In the wiring diagrams, the wires ”TB” are for the Klixon and
wires ”TP” are for the PTC switches. When PTC is used, 2TB1 is
plugged into socket Position 6. When Klixon is used, 2TP1 is
plugged into socket position 6.

PTC details

Grundfos part no Thermik part no Rated temperature
[°C (°F)]

96577415 110546 150 ± 5 (302 ± 41 °F)

96650672 110363 150 (302 ± 41 °F)

98328968 113716 160 (302 ± 41 °F)

Klixon details

Grundfos part
no

Thermik part
no

Rated
temperature [°
C (°F)]

Reclosing
temp. below
rated
temp. [°C (°F)]

96741587 111294 150 ± 5 (302 ±
41 °F)

35 ± 15 (95 ±
59)

Related information
17. Wiring and sensor information

10.2.3 Moisture and Level switches

Non-Ex version:
A moisture switch and a level switch are mounted in a non-Ex
pump. The moisture switch is placed in the top cover and the level
switch is in the leakage chamber above the shaft seal. See the
Appendix.
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Ex version:
A moisture switch and a level switch are mounted in an Ex pump.
The moisture switch is placed in the top cover and the level switch
is in the leakage chamber. See the Appendix.
All switches in both non-Ex and Ex versions are hardwired from the
pump to IO 113. If moisture or a leakage is detected, they break the
electric circuit. This generates both a hardware and a software
alarm in IO 113, and the alarm relay opens. If the pump is
connected to Dedicated Controls, the IO351B must be used.
Moisture- and level 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
level switch does not have to be replaced after being released.
The moisture- and level switches are connected in a separate
circuit and to the control cable. See Appendix. They are also to be
connected to the safety circuit of the separate pump controller.
Level switch 5) must be installed with an Intrinsically Safe Apparatus
and must meet the following:
• Apparatus must be Ex approved 6)

• Vmax or Ui 7) > Voc,Vt, or Uo 8)

• Imax or Ii 9) ≥  Isc, It, or Io 10)

• Pmax or Pi 11) ≥ Po 12)

• Co 13) ≥ Ci + Ccable 14)

• Lo 15) ≥  Li + Lcable 16)

6) The Ex approved barriers are either a multiple channel Ex approved
barrier having parameters less then those quoted, or a combination of
single channel Ex approved barriers for which the combinations of
outputs are less than those quoted are nonignition capable for the Class,
Division and Group or Class, Zone and Group of use.

7) Vmax or Ui: Maximum voltage of the equipment in hazardous area
8) Voc,Vt, or Uo: Voltage of the associated equipment (barrier itself) located

in safe area
9) Imax or Ii: Maximum current of the equipment in hazardous area
10) Isc, It, or Io: Current of the associated equipment (barrier itself) located in

safe area
11) Pmax or Pi: Maximum power of the equipment in hazardous area
12) Po: Power of associated equipment (barrier itself) located in safe area
13) Co: Capacitance of associated equipment (barrier itself) located in safe

area
14) Ci + Ccable: Maximum capacitance of the equipment (together with cable)

in hazardous area
15) Lo: Inductance of associated equipment (barrier itself) located in safe

area
16) Li + Lcable: Maximum inductance of the equipment (together with cable) in

hazardous area
 

10.2.4 Thermistors
The standard pump range has Klixon switches; however, pumps
with PTC thermistors are also available as Factory Product Variants
(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 - 7.5 V.

10.2.5 Pump vibration sensor (PVS 3)
The PVS 3 sensor monitors the vibration level to protect the pump
and the pipe network against damage.
A change in the vibration level indicates an abnormal situation.
Make sure that a service inspection is carried out before the pump
or the pipe network is damaged.

Pumps are fitted with S-tube® impellers. The S-tube®

impellers are wet-balanced to reduce vibrations during
operation. If these pumps are started with the pump
housing containing air, the vibration level can be higher
than in normal operation.

5) Level switch parameters:  Ui = 18,5V; Ii = 1012mA; Pi = 10W
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11. Assembly

11.1 Assembly alignment
There are assembly grooves (a) located on the pump as shown in the images below. The grooves must be aligned for proper assembly.

164a

55

155

58

a
77

a

a

TM
07

90
65

a TM
07

91
19

754

150c

TM
07

91
17

150b

TM
07

91
18

Related information
13. Components and material specification
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11.2 Mounting cable and PVS-3 bracket assembly
1. Check that the flex tube is in the current position. The flex tube

should be sitting on the stator coil head and protruding at least
30 mm out of the stator housing.

30
m

m

TM
07

86
55

2. Check that the stator power wires are in the correct
order. Check that all power wires are terminated with a ferule.
Keep the sensor wires to the left of the power wires. After the
cable bracket is mounted on the stator housing, ensure that the
position of the power and sensor wires look similar to the
drawing below. The order is the following:

Stator wires
Grey Yellow Black Blue White Orange

U1 V1 W1 U2 V2 W2

3. Install the cable bracket and PVS-3 or SM 113 bracket (if
necessary). Bracket feet positions are marked (A) on the
drawing below.

A

TM
07

86
57

Single-cable bracket

A

TM
07

86
59

Dual-cable bracket

A

TM
07

86
58
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4. Check that each power wire is terminated with a ferule. Keep
the sensor wires to the left of the power wires. After the cable
bracket is mounted on the stator housing, ensure that the power
wires and sensor/switch wires look the following:

TM
07

86
56
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11.3 Power wire connection, stator end
1. Mount the cable bracket to the stator housing. Ensure that the power wires and sensor switch wires are in the correct position under the

cable bracket.

Earthing screw, single cable Earthing screw, single-cable EMC

Earthing screw, dual-cable EMC

2. Insert the power wires from the stator into the terminal block, in accordance to the wiring diagram. Bend and push the power wires one-by-
one into the terminal block, all the way to the back of the terminal. While holding the power wire in place, tighten the terminal screw to
secure the power wire. The required torque is 1.3 ± 0.2 Nm (1 ± 0.1 lb-ft).

51 2 3 4

TM
07

94
14
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3. Insert the cable through the motor top. Make sure that the O-ring (157b) and the clamp for lower cable entry (181b) are on the cable.

Related information
17. Wiring and sensor information

11.4 Power wire connection, cable end
1. Bend and mount the power cable with the bullet onto the

bracket with the clamps (c). Ensure that the M5 washer is used
with the M5 screw (b). Always use an appropriate anti-seize
grease when securing the screws. The required torque is 4 ± 0.6
Nm (3 ± 0.4 lb-ft). Before tightening the screws to required
torque, check that the cable is in the correct position.

2. The position of the cable entry mounted on the cable bracket is
critical to the assembly.

168

552

bc

168a

TM
07

91
54

• The cable entry is an assembly of many components, with
the upper cable entry (168) housing; the seal ring, washer
and disk springs. The assembly is held in place by the lower
cable entry (168a).

TM
07

94
51

3. The distance (d) between the cable entry lower (168a) and the
top of the cable bracket (522) must be 4.1 ± 0.3 mm (0.161 ±
0.011 in).

d

TM
07

91
56

EMC cable variant:
The positioning of the cable is as per Step 2. The cable shield is
grounded with the cable clamp and the cable clamps used for
the EMC cables are smaller than what is used with the standard
cable. This is to ensure that a firm and secure contact is
maintained between the cable shield and the mounting bracket.
If the standard cable is replaced with an EMC cable the cable
brackets also need to be replaced.

11.5 Sensor wire connection, standard cable with
standard sensor set

1. Bundle the sensor wires from the motor together, and move the
bundle to the right-hand side of the terminal block, in front of the
mounting bracket.

TM
07

94
67
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2. Find the wire marked “MS1” and separate it from the bundle of
wires. Push the bundle of wires underneath the bracket and
through the right-hand side legs of the bracket. The MS1 wire
should still be in front of the terminal block, as this wire is
connected directly to the moisture sensor.

TM
07

94
77

TM
07

86
60

3. Push the sensor wires into the the male connector or WAGO
connector according to the wiring diagram. Close the connector
and check the tightness of the connection by pulling the wires
back.

4. Attach the two connectors.

5. Secure the joined connectors to the cable bracket with a cable
tie. Keep  5 ± 1 mm (0.196 ± 0.039 in) in between the bottom of
the connector and the bracket.

5
1m

m

TM
07

86
61

6. Ensure that the connector is below the cable clamp screw.

7. Fix the sensor wires from the power cable onto the bracket with
a cable tie. Use the dedicated cutout on the bracket.

8. Insert the sensor wires between the connector and the WAGO
according to the wiring diagram.

9. Mount the WAGO onto the “leg” of the bracket by a cable tie.
Position the wago connector as low as possible on the bracket
leg.

TM
07

86
62

10. Connect the sensor wires into the moisture switch. The MS2
wire is connected to the terminal at the back of the moisture
switch. The MS1 wire is connected to the other terminal, see the
wiring diagrams.

TM
07

94
77

11. Tighten the sensor wires from the motor in front of the bracket
by a cable tie. The cable tie should be approximately in line with
the end of the terminal block.

12. Tie the sensor wires from the motor together aside of the
bracket with a cable tie. The cable tie should be approximately
half way between the two legs of the brackets.

13. Secure the cable earth connection to the stator housing. Ensure
that the serrated washer is underneath the cable lug. A
minimum of 8 mm (0.314 in) distance is necessary between any
wiring and the stator housing. Make sure that the earth cable is
not within 8 mm (0.314 in) of the stator housing wall.

>8 mm

TM
08

10
97

Related information
17. Wiring and sensor information
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11.6 Sensor wire connection, EMC cable with standard
sensor set

With the EMC version, the sensor wires are not cable-tied to the
cable bracket, but a P-clamp (CL1) is used to earth the cable shield.
Place the P-clamp onto the shield of the signal wires, ensure that it
is positioned 5 ± 2 mm (0.196 ± 0.078 in) from the end of the shield.
Mount the clamp on the bracket. Ensure that a suitable anti-seize
grease is used on the screw. The required torque is 4 ± 0.6 Nm (3 ±
0.4 lb-ft).

CL1

TM
08

10
59

11.7 Sensor wire connection, single cable with sensor
set 1

Sensor set 1 is different from the standard sensor set as it has a
Pt1000 sensor mounted on the stator.
1. To complete the wiring of a single cable with sensor set 1, first

complete all the wiring steps of the standard sensor set. Ensure
that the wiring for the Pt1000 is kept in front of the cable
bracket.

2. The wiring of the Pt1000 sensor is secured to the cable bracket
by a clamp.

TM
07

94
89

3. Place the cable shield below the camp.

4. Secure the clamp. The required torque is 1 ± 0.15 Nm (0.7 ± 0.1
lb-ft). Use a suitable anti-seize grease on the screw thread.

TM
07

94
88

5. Place the Pt1000 connector pins into the male connector in
accordance with the relevant wiring diagram. Check the
connection with the male connector by pulling the wires
backwards.

TM
07

94
90

Related information
17. Wiring and sensor information

11.8 Sensor wire connection, single cable with sensor
set 2

The wiring for sensor set 2 differs from the standard and sensor set
1. In addition, the SM 113 module is needed to be mounted in the
motor top.
1. Complete all the steps as prescribed in the section above

section, however:
• Do not connect the Pt1000 sensor wires into the connector.
• Do not mount the Pt1000 wires on the cable bracket.
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2. In accordance with the wiring diagram, insert the above two
Pt1000 wires into the connector that will be inserted into the SM
113.

TM
07

94
97

3. Mount the SM 113 to the PVS-3 bracket. Note the correct
orientation of the SM 113 on the bracket. The required torque is
4 ± 0.4 Nm (3 ± 0.3 lb-ft). A suitable anti-seize grease is
required on the screw thread.

4. Mount the PVS3 bracket to the stator housing.

5. Connect the SM113 earth wire to the foot of the PVS-3 during
the mounting of the bracket.

6. Bring the sensor wires around in front of the power wires, and fix
the sensor wires in the clamps (1 ± 0.15 Nm [0.7 ± 0.1 lb-ft), in
accordance with the wiring diagram.

1
2

3
4

5
6

7
8

9
10

11
1213

14

TM
07

94
99

7. When mounting the sensor wires in the clamps, note that the
wire shield must be in the middle of the clamp.

8. In accordance with the wiring diagram, insert the sensor wires
into the SM 113.

9. The resistor needs to be inserted into the SM 113, as per the
wiring diagram. As the pump uses glycol instead of oil, it does
not have a WIO sensor. As such, the resistor simulates a WIO
circuit. Note: The SM 113 is designed to be connected to a WIO
sensor. If the resistor is not inserted, the IO113 indicates false
alarms.

1
2

3
4

5
6

7

TM
07

94
98

10. Insert wires into the WAGO connector.

TM
07

95
02

11. Secure the WAGO connector to the PVS3 bracket with a cable
tie.

Related information
17. Wiring and sensor information
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11.9 Sensor wire connection, dual cable (EMC cables
only)

1. Prepare the PVS3 bracket with lacing cable ties through the
cutouts, then mount the bracket on the stator housing. The
required torque is 6 ± 0.6 Nm (4.4 ± 0.4 lb-ft).
Note: This bracket is always used for dual cables, regardless if
a PVS3 sensor is attached to it or not. This bracket is also used
to secure the sensor connections from each cable.

TM
08

10
18

2. Mount the sensor wires from the power supply on the bracket
with the P-clamp.

1

2

3

TM
08

10
19

1 P-clamp screw, 6 ± 0.9 Nm
(4.4 ± 0.7 lb-ft)

2 Sensor wire

3 Screw, 4 ± 0.6 (3 ± 0.4 lb-ft)

3. Connect sensor wires into the WAGO connector and into the
connector, based on the wiring diagram.

4. Insert the wires into the moisture switch, based on the wiring
diagram.

TM
08

10
21

5. Connect the two connectors together and cable tie to the PSV3
bracket.

TM
08

10
22

6. Fix the sensor wires from cable No. 2 to the PVS-3 bracket with
the P-Clamp, following the same procedure in step 2. Then
cable tie the connector to the PVS-3 bracket.

TM
08

10
23

7. Cable tie the WAGO connector and the flex tube to the leg of
the bracket.

TM
08

10
24
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11.10 Sensor wire connection, dual cable, sensor set 1
1. Insert the Pt1000 cable into first P-clamp. The required torque is

1 ± 0.15 Nm (0.7 ± 0.1 lb-ft). Ensure that the wire in the P-clamp
is fixed in place at the shield. Insert the Pt1000 wires into the
connector as per the wiring diagram.

1 ± 0.15 Nm

TM
08

10
40

2. Connect the socket into the sensor connector of cable No 2.

3. Ensure that the connectors are properly secured to the PVS-3
bracket with a cable tie.

11.11 Sensor wire connection, dual cable, sensor set 2
1. Mount the PSV-3 vibration sensor on the side to the bracket.

The required torque is 6 ± 0.9 Nm (4.4 ± 0.7 lb-ft). Insert all the
sensor wires into the P-clamps on the front side of the bracket.

1 2 3 4

TM
08

10
33

1 Pt1000 from stator

2 Pt1000 from upper bearing

3 Pt1000 from lower bearing

4 Vibration sensor wire

2. Insert the sensor wires into the WAGO and the connector,
based on the wiring diagram. Then tie WAGO to the sensor wire
of cable No. 1. Ensure that the connectors are properly secured
to the PSV-3 bracket with a cable tie.

TM
08

10
34

11.12 Fitting the bearing

Clean the shaft and the shaft seal with soapy water before
assembly.

1. Heat the new upper ball bearing (154) to 120 °C (248 °F), and fit
it on the rotor (172).

2. Place the new lower ball bearing (153) in the lower bearing
bracket (155), then press it home by pressing on the outer
bearing ring.

3. Place the lower bearing bracket with the new lower bearing on
the rotor, then press the bearing home by pressing on the inner
bearing ring.

11.13 Fitting the level switch

On Ex pumps, this work must be carried out by an Ex-
approved service centre.

1. Pull the cable of the level switch through the hole in the lower
bearing bracket (155).
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2. Fit the level switch (521) by screws and washers.

3. Place the bearing bracket cover (59), fit the screws (182) and
tighten to 40 ± 2 Nm (29.5 ± 1.5 lb-ft).

4. Fit the washer (187a) and circlip (187) with locking-ring pliers.

5. Check that the bearings can rotate freely.

11.14 Fitting the shaft with bearings and motor

On Ex pumps, this work must be carried out by an Ex-
approved service centre.

1. Lubricate the O-ring (72) with Rocol Sapphire Aqua-Sil and fit it
into the stator housing (55).

2. Turn the lower bearing bracket (155) so that the groove in its
circumference is opposite the cable plug of the stator housing.

3. Lower the rotor (172) with lower bearing bracket (155) down to
the stator housing (55) with only a small gap left.

4. Fit the cable plugs to the correct sensors.

5. Lower the rotor into place.

6. Fit the circlip (55a) with locking-ring pliers (B).

11.15 Fitting the upper bearing bracket
1. Place the upper bearing bracket (61) on the upper bearing.

2. Fit the three screws (183) carefully and balanced. Tighten the
screws so that the cover is pressed down over the bearing.

3. Tighten the screws (183) to 40 ± 2 Nm (29.5 ± 1.5 lb-ft).

4. Make sure the rotor can rotate freely.

11.16 Fitting the Upper seal housing cover on SE pumps
1. Lubricate the O-ring (72a) with Rocol Sapphire Aqua-Sil, and fit

the upper seal housing cover (58a) into place.

2. Fit the screw (182b) with the washer (182c) and the O-rings
(182d).

3. Lubricate the O-rings with Rocol Sapphire Aqua-Sil.

4. Tighten the screws to 70 ± 4 Nm (51.6 ± 3 lb-ft).

11.17 Fitting the upper seal housing on SL pumps
1. Lubricate the O-rings (72a and 107) with Rocol Sapphire Aqua-

Sil and fit them on the upper seal housing.

2. Fit the screw (182b) with the washer (182c) and the O-rings
(182d).

3. Lubricate the O-rings with Rocol Sapphire Aqua-Sil, then tighten
the screws to 70 ± 4 Nm (51.6 ± 3 lb-ft).

11.18 Fitting the shaft seal

Prior to fitting the bearings and the shaft seal, clean the
shaft with soapy water. Before fitting the shaft seal, apply
a light coating of silicon spray to the part of the shaft
where the shaft seal is located. It is required to lubricate
the O-ring inside the shaft seal.

1. Make sure the O-rings are fitted on the shaft seal housing. If the
seal is to be fitted on an SE pump, pay attention to the O ring
(106).

2. Lubricate the O-rings with Rocol Sapphire Aqua Sil.

3. Spray soapy water on the shaft.

4. Push the seal onto the shaft.

5. Mount the shaft seal protection tool (D).

6. Press the shaft seal in place.

Protect the cone of the impeller shaft against
scratches by taping in the cone.

7. Loosen and remove the shaft seal protection tool.

8. Fit the screws (46c) and tighten to 0.78 ± 0.1 Nm (0.6 ± 0.1 lb-
ft).

For more information on replacing shaft seal with lock ring, check
the Service Kit Instructions below:

SE SL

http://net.grundfos.com/qr/i/
93108355

http://net.grundfos.com/qr/i/
92813883

11.19 Fitting the intermediate seal housing on SE
pumps

1. Mount the shaft seal protection tool (D).

2. Lubricate the O-rings (37a and 107) with Rocol Sapphire Aqua-
Sil, and fit them on the intermediate seal housing (58).

3. Fit the intermediate seal housing (58), then the screws (185)
and tighten the screws to 70 ± 4 Nm (51.6 ± 3 lb-ft).

11.20 Fitting the jacket ring and inner or outer cooling
jackets on SE pumps

1. Fit the inner cooling jacket (150b).

2. Fit the screws (150d).

3. Fit the outer cooling jacket (150c).

4. Lubricate the O-rings (157c) and (157b) with Rocol Sapphire
Aqua-Sil and fit them on the cooling jacket ring (754).

5. Fit the cooling jacket ring (754).

6. Fit the screws (178) and tighten to torque 70 ± 4 Nm (51.6 ± 3
lb-ft).

11.21 Fitting the lower seal housing
1. Mount the shaft seal protection tool (D), if not fitted already.

2. Fit the lower seal housing (77) on the upper seal housing (58).

3. Fit the screws (184b) and tighten to 20 ± 2 Nm (14.8 ± 1.5 lb-ft).

4. Loosen and remove the shaft seal protection tool (D).
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5. Fit the Lip Seal (46b).

TM
08

62
91

Fitting the Lip Seal

Do not lubricate the Lip Seal (46b).

6. Mount the Lip Seal Assembly Tool (E).

TM
08

62
92

Mounting the Lip Seal Assembly Tool

The position is correct when the Lip Seal is in contact
with the Driver Pipe.

7. Loosen and remove the Lip Seal Assembly Tool (E).

11.22 Fitting the wear ring
1. Fit the wear ring (49c) to the pump housing (50).

2. Fit the screws (49b).

11.23 Fitting the impeller
1. Fit an eyebolt in the shaft.

2. Lift the stator housing by the eyebolt with a hoist.

3. Lay the stator housing (55) on a stable surface.

4. Clean the tapered shaft end and the impeller (49) cone with
soap.

The impeller cone must be completely free of debris
and paint, to ensure the correct fit to the motor shaft.

5. Fit the impeller (49).

6. Lubricate the screw (67) and thread with Castrol Optimol Paste
White T.

7. Fit the impeller washer (66) and screw (67), then tighten to 170
± 4 Nm. Hold the impeller with a strap wrench.

Lubricate the bottom third of the impeller screw (67)
with Castrol White Paste (or equivalent).

11.24 Fitting the pump housing
1. Lift the motor by a hoist.

2. Lubricate the O-ring (37b) with Rocol Sapphire Aqua-Sil, and fit
it on the lower seal housing (77).

3. Carefully lower the pump into the pump housing (50).

4. Fit the screws (26) and the adjusting screws (12c).

5. Now make the adjustment of the impeller clearance. See section
Inspecting and adjusting the impeller clearance.

6. Check that the impeller can rotate freely.

7. After impeller adjustment, place the pump vertically on a stable
surface.

Related information
8.5 Inspecting and adjusting the impeller clearance
8.5.1 Adjusting the impeller clearance

11.25 Fitting the motor top cover
1. Fit the pressure test plug (25). In Ex models, the plug must be

locked with the screw (25a) and the washer (25b).

2. Fit the O-ring (157).

3. Fit the moisture absorbing bag to the cables coming from the
stator.

The pump must be closed within an hour after the new
moisture absorbing bag is exposed to atmospheric
humidity.

4. Fit the motor top cover (164a).

5. Fit the six screws (178).

12. Startup

DANGER
Electric shock
Death or serious personal injury
‐ Make sure the pump is grounded.

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.
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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.

Proceed as follows:
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, then replace them, 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. For pumps in dry installation, make sure that there is liquid in
the pit.

8. Open the isolating valves, if fitted.

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

10. Check the settings of the level switches in the pit.

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

12. 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
without being submerged for checking the direction of
rotation.

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

12.1 Direction of rotation

The pump may be started for a short period of
time without being submerged to check the direction of
rotation.

For Ex pump, the check must be carried out outside of the
Ex area.

Check the direction of rotation before starting up the pump.
An arrow on the stator housing shows the correct direction of
rotation. The correct direction of rotation is clockwise when viewed
from above.

Check the direction of rotation
Check the direction of rotation in the following way every time the
pump is connected to a new installation:
1. Let the pump hang from a lifting device, such as the hoist used

for lowering the pump into the pit.
2. Start and stop the pump while observing its movement (jerk). If it

is connected correctly, the impeller rotates clockwise, and the
pump jerks counterclockwise.

3. If the direction of rotation is wrong, interchange any two of the
phases in the power supply cable.

TM
05

45
25

Direction of rotation
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13. Components and material specification

Pos. Component Material

7a Rivet Stainless steel 17)

12c Adjusting screw Stainless steel 17)

25 Pressure test plug Stainless steel 17)

25a Hexagon socket head cap screw Stainless steel 17)

25b Lock washer Stainless steel 17)

26 Hexagon socket head cap screw Stainless steel 17)

37a O-ring Rubber 18)

37b O-ring Rubber 18)

46b Lip Seal

46c Hexagon socket head cap screw Stainless steel 17)

48 Stator lamination

49 Impeller Cast iron 19)

49b Screw

49c Wear ring

50 Pump housing Cast iron 19)

55 Stator housing Cast iron

55a Circlip DIN 472

58
Intermediate seal housing (SE install.)

Cast iron
Upper seal housing (SL)

58a Upper seal housing cover Cast iron

59 Bearing bracket cover Cast iron

61 Upper bearing bracket Cast iron

66 Impeller washer Stainless steel 17)

67 Hexagon socket head cap screw Stainless steel 17)

72 O-ring Rubber 18)

72a O-ring Rubber 18)

76 Nameplate

77 Lower seal housing

105 Shaft seal cartridge, complete SiC/SiC or SiC/carbon

106 O-ring for shaft seal

107 O-ring Rubber 18)

150c Outer cooling jacket Stainless steel 17)

150b Inner cooling jacket

150d Crosshead screw

153 Ball bearing Stainless steel

154 Ball bearing Stainless steel

155 Lower bearing bracket Cast iron

157c O-ring Rubber 18)

157b O-ring Rubber 18)

157 O-ring Rubber 18)

157d O-ring Rubber 18)

164a Motor top cover Cast iron

168 Cable entry Stainless steel 17)

168a Lower cable entry Stainless steel 17)

168b Cover for connector

172 Shaft with rotor Stainless steel 20)

173e Hexagon head screw Stainless steel 17)

173f Spring washer Stainless steel 17)

173g External earth connector Stainless steel 17)

176a Terminal block
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Pos. Component Material
176c Plug housing

178 Hexagon socket head cap screw Stainless steel 17)

181a Hexagon socket head cap screw Stainless steel 17)

181 Cable

181b EMC cable/shield

182 Hexagon socket head cap screw Stainless steel 17)

182b Hexagon head screw Stainless steel 17)

182c Washer Stainless steel 17)

182d O-ring Rubber 18)

183 Hexagon socket head cap screw Stainless steel 17)

184b Hexagon socket head cap screw Stainless steel 17)

185 Hexagon socket head cap screw Stainless steel 17)

187a Washer Stainless steel 17)

187 Circlip

190b Hexagon socket head cap screw Stainless steel 21)

190 Lifting bracket Stainless steel 21)

193 Plug Stainless steel 21)

193a Plug Stainless steel 21)

198 Rubber seal

198b Washer

198a Washer

198c Spring disc

494 Plug Stainless steel 17)

520a Slotted screw Stainless steel 17)

520 Moisture switch, top

520c Screw

521 Level switch

521a Washer Zn DIN 127

521b Hexagon socket head cap screw Stainless steel 17)

522 Bracket

522c Screw

524 Rubber bush

524a Disc spring

703 Guide claw Cast iron

704 Rubber seal Neoprene 60

705 Hexagon head screw Steel 8.8 DIN 933

754 Cooling jacket ring

17) 1.4436/316
18) NBR
19) EN-JS 1050
20) 1.4462/329
21) 1.4408/316
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14. Sectional views

14.1 Sectional drawings, motors
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SE pump with cooling jacket (2- and 4-pole motors)
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SL pump without cooling jacket (2- and 4-pole motors)
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48

English (G
B

)



A

A

49b 49c

7a76

77

26
26c

494

705
703

704

26
26c

184c
184b

12c

37b

12c

37b

TM
07

60
51

SE pump with guide claw (6-pole motors)

A

A

26
26c

184c
184b

12c

703

704

494

705

49c
49b

26
26c

12c

37b 77

37b

7a76 TM
07

60
52

SL pump with guide claw (6-pole motors)

49

En
gl

is
h 

(G
B

)



14.2 Sectional drawings, pumps
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SE pump with closed S-tube® impeller
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SL pump with closed S-tube® impeller
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SE pump with SuperVortex impeller
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SL pump with SuperVortex impeller

53

En
gl

is
h 

(G
B

)



7a
701

703
494705

702

7626c

49b

49c

50

49

67
66

37b

150c

12c
26

TM
07

60
44

SE pump with guide claw for auto coupling
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SE pump, dry installation on vertical base stand (recommended for SE pumps below 15 kW [20 hp])
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SE pump, dry installation on concrete foundation (recommended for SE pumps from and above 15 kW [20 hp])
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SE pump, dry installation on horizontal base stand

15. List of power cables
The following table contains the 10 and 15 metre cables for the standard pump Generation A range:

Cable sizes for DIN Ex 50 Hz pumps

Poles Power [kW] Frequency [Hz] Voltage Standard cable EMC cable

2 13 50 1E 7 x 6 mm2 3 x 6 mm2

2 13 50 1D 7 x 4 mm2 3 x 6 mm2

2 13 50 1N 7 x 4 mm2 3 x 6 mm2

2 15 50 1E 7 x 6 mm2 3 x 10 mm2

2 15 50 1D 7 x 4 mm2 3 x 6 mm2

2 15 50 1N 7 x 4 mm2 3 x 6 mm2

2 17 50 1E 7 x 10 mm2 3 x 10 mm2

2 17 50 1D 7 x 4 mm2 3 x 6 mm2

2 17 50 1N 7 x 4 mm2 3 x 6 mm2

2 18.5 50 1E 7 x 10 mm2 3 x 10 mm2

2 18.5 50 1D 7 x 4 mm2 3 x 6 mm2

2 18.5 50 1N 7 x 4 mm2 3 x 6 mm2

2 20 50 1E 7 x 10 mm2 3 x 16 mm2

2 20 50 1D 7 x 4 mm2 3 x 6 mm2

2 20 50 1N 7 x 4 mm2 3 x 6 mm2

2 22 50 1E 7 x 10 mm2 3 x 16 mm2

2 22 50 1D 7 x 4 mm2 3 x 6 mm2

2 22 50 1N 7 x 4 mm2 3 x 6 mm2

2 24 50 1E N/A 3 x 16 mm2

2 24 50 1D 7 x 6 mm2 3 x 10 mm2

2 24 50 1N 7 x 4 mm2 3 x 6 mm2

2 26.5 50 1D 7 x 6 mm2 3 x 10 mm2

2 26.5 50 1N 7 x 4 mm2 3 x 6 mm2
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Poles Power [kW] Frequency [Hz] Voltage Standard cable EMC cable

2 13 60 1F 7 x 6 mm2 3 x 6 mm2

2 13 60 1R 7 x 6 mm2 3 x 6 mm2

2 13 60 1G 7 x 4 mm2 3 x 6 mm2

2 13 60 1M 7 x 4 mm2 3 x 6 mm2

2 13 60 0S 7 x 6 mm2 3 x 10 mm2

2 15 60 1F 7 x 6 mm2 3 x 10 mm2

2 15 60 1R 7 x 6 mm2 3 x 10 mm2

2 15 60 1G 7 x 4 mm2 3 x 6 mm2

2 15 60 1M 7 x 4 mm2 3 x 6 mm2

2 15 60 0S 7 x 6 mm2 3 x 10 mm2

2 17 60 1F 7 x 10 mm2 3 x 10 mm2

2 17 60 1R 7 x 10 mm2 3 x 10 mm2

2 17 60 1G 7 x 4 mm2 3 x 6 mm2

2 17 60 1M 7 x 4 mm2 3 x 6 mm2

2 17 60 0S 7 x 10 mm2 3 x 10 mm2

2 18.5 60 1F 7 x 10 mm2 3 x 10 mm2

2 18.5 60 1R 7 x 10 mm2 3 x 10 mm2

2 18.5 60 1G 7 x 4 mm2 3 x 6 mm2

2 18.5 60 1M 7 x 4 mm2 3 x 6 mm2

2 18.5 60 0S 7 x 10 mm2 3 x 16 mm2

2 22 60 1F 7 x 10 mm2 3 x 16 mm2

2 22 60 1G 7 x 6 mm2 3 x 6 mm2

2 22 60 1M 7 x 4 mm2 3 x 6 mm2

2 22 60 0R 3 x 16 mm2 3 x 16 mm2

2 25 60 1G 7 x 6 mm2 3 x 10 mm2

2 25 60 1M 7 x 4 mm2 3 x 6 mm2

2 25 60 0R 3 x 16 mm2 3 x 16 mm2

2 29 60 1G 7 x 10 mm2 3 x 10 mm2

2 29 60 1M 7 x 4 mm2 3 x 6 mm2

2 31 60 1G 7 x 10 mm2 3 x 10 mm2

2 31 60 1M 7 x 4 mm2 3 x 6 mm2

Cable sizes for DIN Ex 60 Hz pumps

Poles Power [kW] Frequency [Hz] Voltage Standard cable EMC cable

4 10 50 1E 7 x 4 mm2 3 x 6 mm2

4 10 50 1D 7 x 4 mm2 3 x 6 mm2

4 10 50 1N 7 x 4 mm2 3 x 6 mm2

4 11 50 1E 7 x 4 mm2 3 x 6 mm2

4 11 50 1D 7 x 4 mm2 3 x 6 mm2

4 11 50 1N 7 x 4 mm2 3 x 6 mm2

4 13 50 1E 7 x 6 mm2 3 x 6 mm2

4 13 50 1D 7 x 4 mm2 3 x 6 mm2

4 13 50 1N 7 x 4 mm2 3 x 6 mm2

4 15 50 1E 7 x 6 mm2 3 x 10 mm2

4 15 50 1D 7 x 4 mm2 3 x 6 mm2

4 15 50 1N 7 x 4 mm2 3 x 6 mm2

4 17 50 1E 7 x 10 mm2 3 x 16 mm2

4 17 50 1D 7 x 4 mm2 3 x 6 mm2

4 17 50 1N 7 x 4 mm2 3 x 6 mm2
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Poles Power [kW] Frequency [Hz] Voltage Standard cable EMC cable

4 18.5 50 1E 7 x 10 mm2 3 x 16 mm2

4 18.5 50 1D 7 x 4 mm2 3 x 6 mm2

4 18.5 50 1N 7 x 4 mm2 3 x 6 mm2

4 20 50 1E 7 x 10 mm2 3 x 16 mm2

4 20 50 1D 7 x 4 mm2 3 x 6 mm2

4 20 50 1N 7 x 4 mm2 3 x 6 mm2

4 22 50 1E N/A 3 x 16 mm2

4 22 50 1D 7 x 6 mm2 3 x 6 mm2

4 22 50 1N 7 x 4 mm2 3 x 6 mm2

4 9 60 1F 7 x 4 mm2 3 x 6 mm2

4 9 60 1R 7 x 4 mm2 3 x 6 mm2

4 9 60 1G 7 x 4 mm2 3 x 6 mm2

4 9 60 1M 7 x 4 mm2 3 x 6 mm2

4 9 60 0S 7 x 4 mm2 3 x 6 mm2

4 11 60 1F 7 x 4 mm2 3 x 6 mm2

4 11 60 1R 7 x 4 mm2 3 x 6 mm2

4 11 60 1G 7 x 4 mm2 3 x 6 mm2

4 11 60 1M 7 x 4 mm2 3 x 6 mm2

4 11 60 0S 7 x 4 mm2 3 x 6 mm2

4 13 60 1F 7 x 6 mm2 3 x 6 mm2

4 13 60 1R 7 x 6 mm2 3 x 6 mm2

4 13 60 1G 7 x 4 mm2 3 x 6 mm2

4 13 60 1M 7 x 4 mm2 3 x 6 mm2

4 13 60 0S 7 x 6 mm2 3 x 10 mm2

4 15 60 1F 7 x 6 mm2 3 x 10 mm2

4 15 60 1R 7 x 6 mm2 3 x 10 mm2

4 15 60 1G 7 x 4 mm2 3 x 6 mm2

4 15 60 1M 7 x 4 mm2 3 x 6 mm2

4 15 60 0S 7 x 6 mm2 3 x 10 mm2

4 18 60 1F 7 x 10 mm2 3 x 10 mm2

4 18 60 1R 7 x 10 mm2 3 x 10 mm2

4 18 60 1G 7 x 4 mm2 3 x 6 mm2

4 18 60 1M 7 x 4 mm2 3 x 6 mm2

4 20 60 1F 7 x 10 mm2 3 x 16 mm2

4 20 60 1R 7 x 10 mm2 3 x 16 mm2

4 20 60 1G 7 x 6 mm2 3 x 6 mm2

4 20 60 1M 7 x 4 mm2 3 x 6 mm2

4 20 60 0S 7 x 10 mm2 3 x 16 mm2

4 22 60 1F 7 x 10 mm2 3 x 16 mm2

4 22 60 1R N/A 3 x 16 mm2

4 22 60 1G 7 x 6 mm2 3 x 10 mm2

4 22 60 1M 7 x 4 mm2 3 x 6 mm2

4 22 60 0S N/A 3 x 16 mm2

4 22 60 0R 3 x 16 mm2 3 x 16 mm2

4 24.5 60 1F N/A 3 x 16 mm2

4 24.5 60 1R N/A 3 x 16 mm2

4 24.5 60 1G 7 x 6 mm2 3 x 10 mm2
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Poles Power [kW] Frequency [Hz] Voltage Standard cable EMC cable

4 24.5 60 1M 7 x 4 mm2 3 x 6 mm2

4 24.5 60 0S N/A 3 x 16 mm2

4 24.5 60 0R 3 x 16 mm2 3 x 16 mm2

Cable sizes for ANSI non-Ex 60 Hz pumps

Poles Power [kW (hp)] Frequency [Hz] Voltage Standard cable EMC cable

6 11 (15) 50 1E 7 x 10 mm2 3 x 10 mm2

6 11 (15) 50 1D 7 x 4 mm2 3 x 6 mm2

6 11 (15) 50 1N 7 x 4 mm2 3 x 6 mm2

6 13 (17) 50 1E 7 x 10 mm2 3 x 10 mm2

6 13 (17) 50 1D 7 x 4 mm2 3 x 6 mm2

6 13 (17) 50 1N 7 x 4 mm2 3 x 6 mm2

6 16 (21) 50 1E 7 x 10 mm2 3 x 16 mm2

6 16 (21) 50 1D 7 x 4 mm2 3 x 6 mm2

6 16 (21) 50 1N 7 x 4 mm2 3 x 6 mm2

6 18 (24) 50 1E 7 x 10 mm2 3 x 16 mm2

6 18 (24) 50 1D 7 x 4 mm2 3 x 6 mm2

6 18 (24) 50 1N 7 x 4 mm2 3 x 6 mm2

6 8 (11) 60 1F 7 x 4 mm2 3 x 6 mm2

6 8 (11) 60 11 7 x 4 mm2 3 x 6 mm2

6 8 (11) 60 15 7 x 4 mm2 3 x 6 mm2

6 8 (11) 60 1M 7 x 4 mm2 3 x 6 mm2

6 8 (11) 60 0S 7 x 6 mm2 3 x 6 mm2

6 8 (11) 60 1R 7 x 4 mm2 3 x 6 mm2

6 10 (13) 60 1F 7 x 6 mm2 3 x 6 mm2

6 10 (13) 60 11 7 x 4 mm2 3 x 6 mm2

6 10 (13) 60 15 7 x 4 mm2 3 x 6 mm2

6 10 (13) 60 1M 7 x 4 mm2 3 x 6 mm2

6 10 (13) 60 0S 7 x 6 mm2 3 x 10 mm2

6 10 (13) 60 1R 7 x 4 mm2 3 x 6 mm2

6 12 (16) 60 1F 7 x 6 mm2 3 x 10 mm2

6 12 (16) 60 11 7 x 4 mm2 3 x 6 mm2

6 12 (16) 60 15 7 x 4 mm2 3 x 6 mm2

6 12 (16) 60 1M 7 x 4 mm2 3 x 6 mm2

6 12 (16) 60 0S 7 x 6 mm2 3 x 10 mm2

6 12 (16) 60 1R 7 x 6 mm2 3 x 10 mm2

6 14 (19) 60 1F 7 x 6 mm2 3 x 10 mm2

6 14 (19) 60 11 7 x 4 mm2 3 x 6 mm2

6 14 (19) 60 15 7 x 4 mm2 3 x 6 mm2

6 14 (19) 60 1M 7 x 4 mm2 3 x 6 mm2

6 14 (19) 60 0S 7 x 10 mm2 3 x 10 mm2

6 14 (19) 60 1R 7 x 6 mm2 3 x 10 mm2

6 16 (21) 60 1F 7 x 10 mm2 3 x 10 mm2

6 16 (21) 60 11 7 x 4 mm2 3 x 6 mm2

6 16 (21) 60 15 7 x 4 mm2 3 x 6 mm2

6 16 (21) 60 1M 7 x 4 mm2 3 x 6 mm2

6 16 (21) 60 0S 7 x 10 mm2 3 x 16 mm2

6 16 (21) 60 1R 7 x 10 mm2 3 x 10 mm2

6 19 (25) 60 1F 7 x 10 mm2 3 x 16 mm2
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Poles Power [kW (hp)] Frequency [Hz] Voltage Standard cable EMC cable

6 19 (25) 60 11 7 x 4 mm2 3 x 6 mm2

6 19 (25) 60 15 7 x 4 mm2 3 x 6 mm2

6 19 (25) 60 1M 7 x 4 mm2 3 x 6 mm2

6 19 (25) 60 0S 7 x 10 mm2 3 x 16 mm2

6 19 (25) 60 1R 7 x 10 mm2 3 x 16 mm2

The following table can be used to compare metric and US imperial cable dimensions:

Standard

Cable type
[mm2]

Outer cable diameter
[in. (mm)] Minimum bending radius

[in. (mm)]
Min. Max.

7 x 4 + 5 x 1.5 0.83 (21.2) 0.9 (22.8) 2.76 (70)

7 x 6 + 5 x 1.5 0.96 (24.5) 1.03 (26.1) 3.15 (80)

7 x 10 + 5 x 1.5 0.99 (25.2) 1.06 (26.8) 4.33 (110

EMC

Cable type
[mm2]

Outer cable diameter
[in. (mm)] Minimum bending radius

[in. (mm)]
Min. Max.

3 x 6 + 4 x 2.5 + 5 x 0.5 1.04 (26.3) 1.11 (28.3) 3.54 (90)

3 x 10 + 4 x 2.5 +5 x 0.5 1.04 (26.3) 1.11 (28.3) 4.72 (120)

3 x 16 +4 x 4 + 5 x 0.5 1.04 (26.3) 1.11 (28.3) 5.51 (140)

16. Conversion and modification of non-Ex pumps

Modifications of Ex pumps are prohibited without approval from Grundfos.

For non-Ex pumps, the modification is allowed for a variety of reasons, such as taking advantage of new Grundfos technology, or adapting the
pump to a site-specific application. In all cases, modifications need to be properly recorded by the customer as the customer has to contact
Grundfos directly when future service parts are required.
The most common after-sales modifications are:
• cable conversion
• change O-rings from NBR to FKM
• upgrade shaft seals and lower bearings

• conversion from Closed S-tube® hydraulics to Open S-tube® hydraulics
• conversion from Medium Head-class pump hydraulics to Sand Guard Rings version.

16.1 Cable conversion

Standard to EMC cable conversion
It is possible to convert a Model A pump from a standard cable to an EMC cable. Make sure that these conversions are completed by
Grudfos as there are differences between the two assemblies.

Converting to a different cable length
In most cases, it is possible to converting a Model A pump to have a different cable length. Make sure that these conversions are completed
by Grudfos.
Contact Grundfos to discuss cable conversion options.

16.2 O-ring material grade conversion

Model A pumps fitted with NBR O-rings can be changed to FKM O-rings. The O-ring for the lower seal housing (37b) is sold separately from
the O-ring set used in the motor.

Motor O-rings
The motor O-ring set depends on the installation type, material grade, and the number of cables. There are eight different motor O-ring sets
across the pump range, four NBR and four FKM. Contact Grundfos to obtain the kit numbers for the relevant motor O-ring set.
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Description Material grade Installation type No of cables

Motor O-rings

NBR Submersible installation without cooling jacket 1

FKM Submersible installation without cooling jacket 1

NBR Submersible installation with cooling jacket; Dry vertical and horizontal installation 1

FKM Submersible installation with cooling jacket; Dry vertical and horizontal installation 1

NBR Submersible installation without cooling jacket 2

FKM Submersible installation without cooling jacket 2

NBR Submersible installation with cooling jacket; Dry vertical and horizontal installation 2

FKM Submersible installation with cooling jacket; Dry vertical and horizontal installation 2

Seal housing O-rings
There are two different sized O-rings for the lower seal housing. Only the 50 Hz 16 and 18 kW E Hydraulic pumps use the 359-sized O-
ring. There are four different seal housing O-ring sets across the pump range, two NBR and two FKM. Contact Grundfos to obtain the spare
numbers for the relevant O-ring.

Description Material grade Poles Frequency (Hz) Head class Power (kW) O-ring size

Seal housing O-ring

NBR 6 50 E 16, 18 359

FKM 6 50 E 16,18 359

NBR 6 50, 60 H, M, L, E
E 50 Hz: 11 and 13 kW
E 60 Hz: all kW
S, H, M, L: all kW

309

FKM 6 50, 60 H, M, L, E
E 50 Hz: 11 and 13 kW
E 60 Hz: all kW
S, H, M, L: all kW

309

16.3 Shaft seal and lower bearing upgrade

Shaft Seals
The latest shaft seal version is the ”A” version. It is compatible with
the previous version, and it comes in three different sizes and two
different material grades. There are six different shaft seal types
across the pump range. The "A" version shaft seal is more wear
resistant, and can be purchased as a direct replacement of the
previous shaft seal version. The 1.4517 grade shaft seal cartridges
not only has higher grade stainless steel components, the primary
seal is tungsten carbide.

Description Poles Material grade

Shaft seal cartridge
"A"

6

1.43084

2

Shaft seal cartridge
1.4517 "A"

6

1.45174

2

Shaft seal kits can be found on Grundfos Product Center (GPC).
For further information, contact Grundfos.

Lower bearing
All pumps in the SE/SL 9-30 kW / 12-42 Hp range use the same
type of lower bearing, and the bearing comes in three different
sizes. The latest version of the lower bearing is the doubled-sealed

(2RS) version, that was introduced to the pump range in week 43,
2019. The 2RS bearing is compatible with the previous version. All
kits containing the lower bearing have the 2RS-type bearing.

Description Poles Lower bearing seal

Lower bearing

6

2RS4

2

Shaft seal and lower bearing
The 2RS lower bearing and 1.4308 material grade "A" version shaft
seal can be found in a combined service kit on GPC. These kits are
available in three different sizes.

Description Poles
Shaft seal
material
grade

Lower
bearing
seal

Shaft seal "A" with 2RS lower
bearing

6

1.4308 2RS4

2

16.4 Closed S-tube® to Open S-tube® conversion

It is possible to convert Closed S-tube® to Open S-tube® for most super-high head, and high head-class pumps. Conversion kits are available
on GPC.
On the same motor, pump performance curves of Open and Closed S-tube® hydraulics can be different. When comparing pump curves with
the same duty point, the P2 of the pumps may be different. When converting a Closed S-tube® hydraulics to Open S-tube® hydraulics, the
pairing of the new hydraulics to the existing motor is always based on the motor power. For some pumps, the duty point changes slightly after
the conversion. For further information, contact Grundfos.
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Super-high head (S) hydraulic head class

50 Hz
60 Hz

60 Hz DIN 60 Hz ANSI

Closed S-tube®

hydraulics

Open S-tube®

hydraulics with
matching or better

pump curves

Closed S-tube®

hydraulics

Open S-tube®

hydraulics with
matching or better

pump curves

Closed S-tube®

hydraulics

Open S-tube®

hydraulics with
matching or better

pump curves
26.5 kW - 31 kW 31 kW 42 hp 42 hp

24 kW 26.5 kW 29 kW 29 kW 39 hp 39 hp

22 kW 24 kW 25 kW 25 kW 33.5 hp 33.5 hp

20 kW 20 kW 22 kW 22 kW 30 hp 30 hp

18.5 kW 18.5 kW 18.5 kW 18.5 kW 25 hp 25 hp

17 kW 18.5 kW 17 kW 17 kW 23 hp 23 hp

15 kW 15 kW 15 kW 15 kW 20 hp 20 hp

13 kW 13 kW 13 kW 13 kW 17.5 hp 17.5 hp

High-head (H) hydraulic head class

50 Hz
60 Hz

60 Hz DIN 60 Hz ANSI

Closed S-tube®

hydraulics

Open S-tube®

hydraulics with
matching or better

pump curves

Closed S-tube®

hydraulics

Open S-tube®

hydraulics with
matching or better

pump curves

Closed S-tube®

hydraulics

Open S-tube®

hydraulics with
matching or better

pump curves
22 kW 22 kW 24.5 kW - 33 hp -

20 kW 20 kW 22 kW 22 kW 30 hp 30 hp

18.5 kW 20 kW 20 kW 20 kW 27 hp 27 hp

17 kW 18.5 kW 18 kW 18 kW 24.5 hp 24.5 hp

15 kW 17 kW 15 kW 15 kW 20 hp 20 hp

13 kW 13 kW 13 kW 13 kW 17.5 hp 17.5 hp

11 kW 13 kW 11 kW 13 kW 15 hp 17.5 hp

10 kW 11 kW 9 kW 11 kW 12 hp 15 hp

16.5 Medium-head hydraulics with sand guard ring
conversion

A version of the current medium-head S-tube® hydraulics with a
sand guard ring is available and can be retrofitted onto existing
medium head-class pumps. This type of hydraulics is for
applications with high amounts of long fibres. A sand guard ring is
permanently mounted in the volute of the pump, and the hydraulics
use a modified impeller design.
For further information, contact Grundfos.
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17. Wiring and sensor information

IO113 SM 113 information
IO113 pump configuration (DIP switches 1 and 2)

For further information see IO113 manual.

Sensors

IO113
pump

variant
configura

tion

DIP
switch
setting

Diagram

Standard: Level
switch, moisture
switch, Klixon/PTC in
each winding.

"PA"
ON

1 2

P1 P2 P3 P4 P5

A

B

TM
07

98
55

PA - IO 113 without WIO/WIA sensor

A: Moisture switch
B: Thermal switches

Sensor Set 1: Level
switch, moisture
switch, Klixon/PTC in
each winding, Pt1000
in the stator.

"PB"
ON

1 2

1 2 3 4 5 6 7 8 9 1011121314
SM 113

P1 P2 P5P3 P4

Pt
10

0 
/ P

t1
00

0

IO 113

A

B

TM
07

98
49

PB - With SM 113. Thermal switches, moisture switch, Pt100/Pt1000 sensors

A: Moisture switch
B: Thermal switches

Sensor Set 2: Level
switch, moisture
switch, Klixon/PTC in
each winding,
vibration sensor
(PVS3), Pt1000 in the
stator, lower and
upper bearing.

"PC"
ON

1 2

1 2 3 4 5 6 7 8 9 1011121314P1 P2 P3 P4 P5

+
-

A

B
C

TM
07

98
52

A: Moisture switch
B: Thermal switches
C: Vibration sensor

• The SE/SL 9-30 kW / 12-42 Hp range does not have a Water-In-Air (WIA) or a Water-In-Oil (WIO) sensor. As such, position of DIP
switches 11 and 12 must be ON (both in the upper position).

• When the Sensor Module (SM113) is used, ensure that the IO113 with communication functionality (98711370) is also used.
• As this pump range does not have a WIA or WIO sensor, the SM113 must be fitted with a 2.7 kΩ resistor (see wiring diagrams) to avoid

false sensor alarms in the IO113.

Testing sensor circuits
• Klixon Circuit: The pass criteria for the Klixon circuit is that the circuit is connected.
• PTC Circuit: The pass criteria for the PTC circuit is between 100 ohms and 500 ohms.
• Moisture/Level Switch Circuit: The pass criteria for the moisture/level switch circuit is that the circuit is connected.
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Generation A wiring diagrams
The sensor wiring methods depend on the following:
• sensor set in use
• number of power cable inlets
• PTC or Klixon
• Ex version or not.
Use the table below to identify the correct wiring diagram:

Description Sensor set Cable inlet Stator protection Ex
Diagram Std. Klixon single cable Standard 1 Klixon No

Diagram Sensor 1 Klixon single cable A 1 Klixon No

Diagram Sensor 2 Klixon single cable B 1 Klixon No

Diagram Std. Ex Klixon single cable Standard 1 Klixon Yes

Diagram Sensor 1 Ex Klixon single cable A 1 Klixon Yes

Diagram Sensor 2 Ex Klixon single cable B 1 Klixon Yes

Diagram Std. PTC single cable Standard 1 PTC No

Diagram Sensor 1 PTC single cable A 1 PTC No

Diagram Sensor 2 PTC single cable B 1 PTC No

Diagram Std. Ex PTC single cable Standard 1 PTC Yes

Diagram Sensor 1 Ex PTC single cable A 1 PTC Yes

Diagram Sensor 2 Ex PTC single cable B 1 PTC Yes

Diagram Std. Klixon double cable Standard 2 Klixon No

Diagram Sensor 1 Klixon double cable A 2 Klixon No

Diagram Sensor 2 Klixon double cable B 2 Klixon No

Diagram Std. Ex Klixon double cable Standard 2 Klixon Yes

Diagram Sensor 1 Ex Klixon double cable A 2 Klixon Yes

Diagram Sensor 2 Ex Klixon double cable B 2 Klixon Yes

Diagram Std. PTC double cable Standard 2 PTC No

Diagram Sensor 1 PTC dual cable A 2 PTC No

Diagram Sensor 2 PTC dual cable B 2 PTC No

Diagram Std. Ex PTC dual cable Standard 2 PTC Yes

Diagram Sensor 1 Ex PTC dual cable A 2 PTC Yes

Diagram Sensor 2 Ex PTC dual cable B 2 PTC Yes
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Pos. 1

Pos. 2 
(Wire 2)

Pos. 5 
(Wire 5)

(empty)

Pos. 4 
(Wire 4)

Pos. 3 
(Wire 3)

(Wire 1)

View B-B 
Scale: 5:1

Pos. 6

View A-A 
Scale: 5:1

W
hi

te
/2

TB
1

Br
ow

n/
M

S2

ꝏ

Br
ow

n/
P3

 

Br
ow

n/
P2

BI
ac

k/
2T

P1

ꝏ

A A
3 2 6  1

Pos. 1

Pos. 3

Pos. 4 Poˢ· 2

Pos. 6 Pos. 5

Black/2TP2 
White/2TB2Connector

Brown/MS1

TM
07

76
39

Standard Klixon single cable
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Pos. 1 
(Wire 1)

Pos. 6 
(empty)

Pos. 4 
(Wire 4)

Pos. 3 
(Wire 3)

View B-B 
Scale: 5:1

Pos. 5 
(Wire 5)

Pos. 2 
(Wire 2)

BIack/2TP2 
White/2TB2

Connector

Brown/MS1

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P2

BI
ac

k/
2T

P1

W
hi

te
/2

TB
1

PT
10

00
 S

ta
to

r

A  3 2 6 5 4 1  A

Pos.6  Pos.5

White 
Blue

View A-A 
Scale: 5:1

B B

Pos. 1

Pos. 3

Pos. 4 Pos· 2

TM
07

76
40

Sensor version 1 Klixon single cable
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Green

Pos. 1

Pos. 2
Pos. 4

Pos Pos. 5 6 ۔

View A-A 
Scale: 5:1

Pos. 3

Pos. 3 
(Wire 3)

Pos. 1 
(Wire 1)

Pos. 4 
(Wire 4)

View B-B 
Scale: 5:1

Pos. 5
Pօs∙ 6 (Wire 5) 
(empty)

White 
White 
White 
Grey

Connector

Black Grey 
White
Blue Black

Brown/MS1

Brown/P5

Brown/P4

White/2TB1

BIack/2TP2 
White/2TB2

Connector

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P2

BI
ac

k/
2T

P1

PT
10

00
 L

ow
er

 B
ea

rin
g

PT
10

00
 s

ta
to

r

PT
10

00
 U

pp
er

 B
ea

rin
g

A  3 2 6 4 5 1  A

B B

A

White1 1 

Brown3 3 
4

5 5
6 
7 
8

Green10 10

Blue12 
Blue13
Blue14 14

D e t a i l  A  
2 :  1

Pos. 2 
(Wire 2)

White1 1

Brown3 3

4

Resistor 5 5

6

7

8

TM
07

76
41

Sensor version 2 Klixon single cable
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Pos. 3

Pos. 2

Pos. 5

View A-A 
Scale: 5:1

Pos. 1

Pos. 4

Pos. 6

Pos. 5 
(Wire 5)

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

Pos. 1 
(Wire 1)

View B-B 
Scale: 5:1

Pos. 6 
(empty)

Pos. 4 
(Wire 4)

White 
Green 
Black

BIack/2TP2 
White/2TB2

Br
ow

n/
M

S2

Brown/MS1

Br
ow

n/
P3

 

Br
ow

n/
P2

BI
ac

k/
2T

P1
 

G
re

en

W
hi

te

W
hi

te
/2

TB
1

B B

A  A

Connector

TM
07

76
42

Standard Ex Klixon single cable
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Black Grey
White Green
Blue Black

Pos. 3

Pos. 2

Pos. 5Pos. 6

View A-A 
Scale: 5:1

Pos. 1

Pos. 4

Connector

Pos. 6 
(empty)

Pos. 4 
(Wire 4)

View B-B 
Scale: 5:1

Pos. 5 
(Wire 5)

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

Pos. 1 
(Wire 1)

PT
10

00
 s

ta
to

r

White

White 
Grey

5
6 
7 
8

Green10

Blue12

Blue14

Br
ow

n/
M

S2

Brown/MS1

Brown/P5

Brown/P4

White/2TB1

Black/2TP2 
White/2TB2

Connector

Br
ow

n/
P3

 

Br
ow

n/
P2

BI
ac

k/
2T

P1

B
m

w
n

B B

A A

1

3 
4 
5

10

14

TM
07

76
43

Sensor version 1 Ex Klixon single cable
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Pos. 3

Pos. 2

Pos. 5

View A-A 
Scale: 5:1

Pos. 1

Pos. 4

Pos. 6

Pos. 1 
(Wire 1)

Pos. 6 
(empty)

Pos. 4 
(Wire 4)

View B-B 
Scale: 5:1

Pos. 5 
(Wire 5)

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

Connector

Connector

White1 

Brown3

5 
6 
7 
8

Green10

Blue12 
Blue13 
Blue14

White 
White 
White 
Grey

Br
ow

n/
M

S2

PT
10

00
 L

ow
er

 B
ea

rin
g

PT
10

00
 s

ta
to

r

PT
10

00
 U

pp
er

 B
ea

rin
g

Brown/MS1

Black Grey
White Green
Blue Black

Brown/P5

Brown/P4

White/2TB1

BIack/2TP2
White/2TB2

Br
ow

n/
P3

 

Br
ow

n/
P2

BI
ac

k/
2T

P1

B B

A  A A

1

3 
4 
5

White1

Brown3

Resistor 5

6

7

8

1

3

4 

5

Detail A 
2:1

TM
07

76
44

Sensor version 2 Ex Klixon single cable
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Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

Pos. 1 
(Wire 1)

View B-B 
Scale: 5:1

Pos. 5
PCS∙ 6 (Wire 5) 
(empty)

Pos. 1

Pos. 4

Pos. 6

View A-A 
Scale: 5:1

Pos. 3

Pos. 2

Pos. 5

Br
ow

n/
M

S2

White/2TB2 
BIack/2TP2

Connector

Brown/MS1

Br
ow

n/
P3

 

Br
ow

n/
P2

W
hi

te
/2

TB
1

BI
ac

k/
2T

P1

B B

Pos. 4
(Wire 4)

A A

TM
07

76
45

Standard PTC single cable
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PT
10

00
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ta
to

r

Pos. 6 
(empty)

Pos. 4 
(Wire 4)

View B-B 
Scale: 5:1

Pos. 5 
(Wire 5)

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

Pos. 1 
(Wire 1)

View A-A 
Scale: 5:1

Pos. 1

Pos. 3

Pos. 4 Pos˙ 2

Pₒs∙ 6 Pos. 5

Br
ow

n/
M

S2

Brown/MS1

White 
Blue

White/2TB2 
Black/2TP2

Connector

Br
ow
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P3

 

Br
ow
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P2
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te
/2
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1
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B B

A A
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46

Sensor version 1 PTC single cable
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Black Grey
White Green
Blue Black

Pos. 3

Pos. 2

Pos. 5

View A-A 
Scale: 5:1

Pos. 1

Pos. 4

Pos. 6

Pos. 5 
(Wire 5)

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

Pos. 1 
(Wire 1)

View B-B 
Scale: 5:1

Pos. 6 
(empty)

Pos. 4 
(Wire 4)

PT
10

00
 L

ow
er

 B
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g

PT
10

00
 s

ta
to

r

PT
10

00
 U

pp
er

 B
ea
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g

3 2 6 4 5 1

5 
6 
7 
8

Green10

Brown/P5

Brown/P4

BIack/2TP1

White/2TB2 
BIack/2TP2

Connector

Brown/MS1

Br
ow

n/
P3

 

Br
ow

n/
P2

W
hi

te
/2

TB
1

Br
ow

n/
M

S2

B
m

w
n

B B

A A A

White1 

Brown3

Blue12 
Blue13 
Blue14

White 
White 
White 
Grey

Connector

1

3 
4 
5

5

6

7

8

3

4 

5

D e t a i l  A  
2 : 1

White1

Brown3

Resistor

TM
07

76
47

Sensor version 2 PTC single cable
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Pos. 3

Pos. 2

Pos. 5

View A-A 
Scale: 5:1

Pos. 1

Pos. 4

Pos. 6

Pos. 6 
(empty)

Pos. 4 
(Wire 4)

View B-B 
Scale: 5:1

Pos. 5 
(Wire 5)

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

Pos. 1 
(Wire 1)

Br
ow

n/
M

S2

White/2TB2 
Black/2TP2

Connector

Grey
Brown/MS1 Green 

Black

Br
ow

n/
P3

 

Br
ow

n/
P2

W
hi

te
/2

TB
1 

G
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en

W
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te
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2T

P1

B B

A  A

TM
07

76
48

Standard Ex PTC single cable
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Pos. 3

Pos. 2

Pos. 5

View A-A 
Scale: 5:1

Pos. 1

Pos. 4

Pos. 6

Pos. 5 
(Wire 5)

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

Pos. 1 
(Wire 1)

View B-B 
Scale: 5:1

Pօs. 6 
(empty)

Pos. 4 
(Wire 4)

Connector

3 2 6 4 5 1

White

White 
Grey

Brown/MS1

Black Grey
White Green
Blue Black

Brown/P5

Brown/P4

Black/2TP1 Green10

Blue12

White/2TB2 Blue14
Black/2TP2

Connector

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P2

W
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te
/2

TB
1
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10
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r

B B

A A

1

3 
4

5 5  
6
7 
8

Deta il A  
2: 1

1

3

4

Resistor 5 5

6

7

8
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07

76
49

Sensor version 1 Ex PTC single cable
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Black Grey
White Green
Blue Black

View A-A 
Scale: 5:1

Pos. 1

Pos. 4

Pos. 6

Pos. 5 
(Wire 5)

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

Pos. 1 
(Wire 1)

View B-B 
Scale: 5:1
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Sensor version 2 Ex PTC single cable
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Sensor version 1 Klixon dual cable
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Pos. 3

Pos. 2

Pos. 5

View A-A 
Scale: 5:1

Pos. 1

Pos. 4

Pos. 6

Pos. 4 
(Wire 4)

View B-B
Scale: 5:1 Pos. 5

Pos∙ 6 (Wire 5) 
(empty)

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

PT
10

00
 L

ow
er

 B
ea

rin
g

PT
10

00
 s

ta
to

r

PT
10

00
 U

pp
er

 B
ea

rin
g

Black/2TP2 
White/2TB2

Connector

White 
White 
White 
Grey

Connector

Brown/MS1

Br
ow

n/
P3

 

Br
ow

n/
P2

 

Bl
ac

k/
2T

P1

Bm
w

n 

W
hi

te

W
hi

te
/2

TB
1

B
m

w
n

B B  B B

Pos. 1
(Wire 1)

Cable 1 Cable 2 Mark mating connectors
with red speed marker dot

A  3 2 6 4 5 1  A  A  2  3 4  5 1  A

Green
Blue/4

Blue/3
Blue/2

TM
07

76
53

Sensor version 2 Klixon dual cable
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Standard Ex Klixon single cable
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Sensor version 1 Ex Klixon dual cable

82

English (G
B

)



View A-A 
Scale: 5:1

Pos. 1

Pos. 3

Pos. 4 Pos˙ 2

Pos. 6 Pos. 5

Pos. 4 
(Wire 4)

Mark mating connectors 
with red speed marker dot

Connector

Bm
w

n

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P2

 

Bl
ac

k/
2T

P1

Bm
w

n 

W
hi

te

W
hi

te
/2

TB
1

PT
10

00
 L

ow
er

 B
ea

rin
g

PT
10

00
 s

ta
to

r

PT
10

00
 U

pp
er

 B
ea

rin
g

View B-B Pos. 5
Pos. 6 Scale: 5:1 (Wire 5) 
(empty)

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

B B
Pos. 1 
(Wire 1)

Cable 1 Cable 2

A  3 2 6 4 5 1  A  A  2  3 4  5 1  A

Green
Blue/4

Blue/3
Blue/2

BIack/2TP2 
White/2TB2

Connector

White 
White 
White 
Grey

Brown/MS1

Black Grey
White Green
Blue Black

TM
07

76
56

Sensor version 2 Ex Klixon dual cable

83

En
gl

is
h 

(G
B

)



View A-A 
Scale: 5:1

Pos. 1

Pos. 3

Pos. 4 Pos· 2

Pos· 6 Pos. 5

Pos. 6 
(empty)

Pos. 4 
(Wire 4)

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P2

W
hi

te
/2

TB
1

Bl
ac

k/
2T

P1

3 2 6  1

View B-B 
Scale: 5:1

Pos. 5 
(Wire 5)

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

B
 

B
 Pos. 1

(Wire 1)

Cable 2

Caыe1
(Second cable 
not connected)

A A

White/2TB2 
BIack/2TP2

Connector

Brown/MS1

TM
07

76
57

Standard PTC dual cable

84

English (G
B

)



View A-A 
Scale: 5:1

Pos. 1

Pos. 3

Pos. 2
Pos. 4

Pos.6  Pos.5

Pos. 6 
(empty)

Pos. 4 
(Wire 4)

Pos. 5 
(Wire 5)

Mark mating connectors 
with red speed marker dot

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P2

W
hi

te
/2

TB
1

BI
ac

k/
2T

P1

PT
10

00
 s

ta
to

r

View B-B 
Scale: 5:1

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

B B
 B B

Pos. 1 
(Wire 1)

Caыe
 
1

 Cable2

A  3 2 6  1 A  A 2 1  A

White

Blue

White/2TB2 
Black/2TP2

Connector

Brown/MS1

TM
07

76
58

Sensor version 1 PTC dual cable

85

En
gl

is
h 

(G
B

)



View A-A 
Scale: 5:1

Pos. 1

Pos. 3

Pos. 4 Posl

 

2

5 .soP 6 .soP

Pos. 6 
(empty)

Pos. 4 
(Wire 4)

Pos. 5 
(Wire 5)

Mark mating connectors 
with red speed marker dot

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P2

W
hi

te
/2

TB
1

Bm
w

n 

W
hi

te

BI
ac

k/
2T

P1

PT
10

00
 L

ow
er

 B
ea

rin
g

PT
10

00
 s

ta
to

r

PT
10

00
 U

pp
er

 B
ea

rin
g

View B-B 
Scale: 5:1

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

B B
Pos. 1 
(Wire 1)

Cable 1 Cable 2

A  3 2 6 4 5 1  A  A  2  3 4  5 1  A

Green
Blue/4

Blue/3
Blue/2

White/2TB2 
BIack/2TP2

Connector

White 
White 
White 
Grey

Connector
Brown/MS1

Black Grey
White Green
Blue Black

TM
07

76
59

Sensor version 2 PTC dual cable

86

English (G
B

)



Pos. 6 
(empty)

Pos. 4 
(Wire 4)

View A-A 
Scale: 5:1

Pos. 1

Pos. 3

Pos. 4 Pos· 2

Pos. 6 Pos. 5

Pos. 5 
(Wire 5)

Mark mating connectors 
with red speed marker dot

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P2

W
hi

te
/2

TB
1

BI
ac

k/
2T

P1

View B-B 
Scale: 5:1

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

B B  B B

Pos. 1 
(Wire 1)

Cable 1 Cable 2

A  3 2 6  1 A  A  5 4  A

White 
Green

White/2TB2 
Black/2TP2

White 
Green 
Black

Brown/MS1

TM
07

76
60

Standard Ex PTC dual cable

87

En
gl

is
h 

(G
B

)



View A-A 
Scale: 5:1

Pos. 1

Pos. 3

Pos. 4 Posl

 

2

Pos. 6 Pos. 5

Pos. 6 
(empty)

Pos. 4 
(Wire 4)

Pos. 5 
(Wire 5)

Mark mating connectors 
with red speed marker dot

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P2

W
hi

te
/2

TB
1

BI
ac

k/
2T

P1

PT
10

00
 s

ta
to

r

View B-B 
Scale: 5:1

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

B B  B B

Pos. 1 
(Wire 1)

Cable 1 Cable 2

A  3 2 6  1 A  A  2 1  5 4 A

White 
Green

White 
Blue

White/2TB2 
BIack/2TP2

Connector

White 
Green 
Black

ᴮrown/MS1

TM
07

76
61

Sensor version 1 Ex PTC dual cable

88

English (G
B

)



View A-A 
Scale: 5:1

Pos. 1

Pos. 3

Pos. 4 Pos· 2

Pos. 6 Pos. 5

(Wire 5)Pos. 6 
(empty)

Pos. 4 
(Wire 4)

Pos. 5

Mark mating connectors 
with red speed marker dot

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P2

W
hi

te
/2

TB
1

Bm
w

n 

W
hi

te

BI
ac

k/
2T

P1

PT
10

00
 L

ow
er

 B
ea

rin
g

PT
10

00
 s

ta
to

r

PT
10

00
 U

pp
er

 B
ea

rin
g

View B-B 
Scale: 5:1

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

B B  B B
Pos. 1 
(Wire 1)

Cable1 Cable2

A  3 2 6 4 5 1  A  A  2  3 4  5 1  A

Green
Blue/4

Blue/3
Blue/2

White/2TB2 
BIack/2TP2

Connector

White 
White 
White 
Grey

Connector
Brown/MS1

Black Grey
White Green
Blue Black

TM
07

76
62

Sensor version 2 Ex PTC dual cable

89

En
gl

is
h 

(G
B

)



View A-A 
Scale: 5:1

Pos. 1

Pos. 3

Pos. 4 Pos. 2

Pos. 6 Pos. 5

Pos. 5 
(Wire 5)

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

Pos. 1 
(Wire 1)

View B-B 
Scale: 5:1

Pos. 6 
(empty)

Pos. 4 
(Wire 4)

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P2

BI
ac

k/
2T

P1

W
hi

te
/2

TB
1

B B

A  3 2 6  1  A

BIack/2TP2

Connector White/2TB2

Brown/MS1

TM
07

76
63

Standard Ex 2 Klixon single cable

90

English (G
B

)



View A-A 
Scale: 5:1

Pos. 1

Pos. 3

Pos. 4 Pos˙ 2

Pos∙ 6 Pos. 5

Pos. 6 
(empty)

Pos. 4 
(Wire 4)

View B-B 
Scale: 5:1

Pos. 5 
(Wire 5)

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P2

Bl
ac

k/
2T

P1

W
hi

te
/2

TB
1

PT
10

00
 s

ta
to

r

B B
Pos. 2 
(Wire 2)

Pos. 3
(Wire 3)

A  3 2 6 5 4 1  A  (
P
W

os
ir·e
1
1)

White 
Blue

Black/2TP2 
White/2TB2

Connector

Brown/MS1

TM
07

76
64

Sensor version 1 Ex 2 Klixon single cable

91

En
gl

is
h 

(G
B

)



View A-A 
Scale: 5:1

Pos. 1

Pos. 3

Pos. 2
Pos. 4

Pos - 6 Pos. 5

Pos. 6 
(empty)

Pos. 4 
(Wire 4)

View B-B 
Scale: 5:1

Pos. 5 
(Wire 5)

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

Pos. 1 
(Wire 1)

Black Grey
White Green
Blue Black

PT
10

00
 L

ow
er

 B
ea

rin
g

PT
10

00
 s

ta
to

r

PT
10

00
 U

pp
er

 B
ea

rin
g

5 
6
7 
8

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P

2

BI
ac

k/
2T

P1

Bm
wn

1

3 
4 
5

D e t a il A  
2 :1

White1

Brown3 3

4

Resistor 5 5
B B 6

7

8

A

 

3 2 6 4 5 1

 

A A

 

White1

Brown3

Brown/P5

Brown/P4

Green10

White/2TB1 Blue12 
Blue13

BIack/2TP2 Blue14
White/2TB2

Connector

White 
White 
White 
Grey

Connector

Brown/MS1

TM
07

76
65

Sensor version 2 Ex 2 Klixon single cable

92

English (G
B

)



View A-A 
Scale: 5:1

Pos. 1

Pos. 3

Pos. 4 Pos. 2

Pos. 6 Pos. 5

View B-B 
Scale: 5:1

Pos. 5
Pos∙ 6 (Wire 5) 
(empty)

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

Pos. 1 
(Wire 1)

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P2

W
hi

te
/2

TB
1

B
Ia

cK
2T

P1

B B

Pos. 4 
(Wire 4)

A  3 2 6  1 A

White/2TB2 
Black/2TP2

Connector

Brown/MS1

TM
07

76
66

Standard Ex 2 PTC single cable

93

En
gl

is
h 

(G
B

)



View A-A 
Scale: 5:1

Pos. 1

Pos. 3

Pօs. 2
Pos. 4

Pos. 6 Pos. 5

Pos. 6  
(empty

Pos. 4 
(Wire 

View B-B 
Scale: 5:1

Pos. 5 
(Wire 5)

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

Pos. 1 
(Wire 1)

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P2

W
hi

te
/2

TB
1

PT
10

00
 s

ta
to

r

B B

A  3 2 6 5 4 1  A

White 
Blue

Black/2TP1

White/2TB2 
Black/2TP2

Connector

Brown/MS1

TM
07

76
67

Sensor version 1 Ex 2 PTC single cable

94

English (G
B

)



Black Grey
White Green
Blue Black

View A-A 
Scale: 5:1

Pos. 1

Pos. 3

Pos. 4 Pos. 2

Pos - 6 Pos. 5

Pos. 5 
(Wire 5)Pos. 6 

(empty)

Pos. 4 
(Wire 4)

White 
White 
White 
Grey

Connector

Br
ow

n/
M

S2

PT
10

00
 s

ta
to

r

PT
10

00
 U

pp
er

 B
ea

rin
g

Brown/MS1

Br
ow

n/
P3

 

Br
ow

n/
P2

W
hi

te
/2

TB
1

Bm
w

n

1

3 
4 
5

1

3

4 

5 5

6

7

8

View B-B 
Scale: 5:1

D e t a i l  A  
2 : 1

Pos. 2 
(Wire 2)

White1

Brown3

Pos. 3
(W˙ıre 3) Resistor

B B
Pos. 1 
(Wire 1)

A  3 2 6 4 5 1  A A

White1 

Brown3

5
Brown/P5 6 

7
Brown/P4 8

Green10

BIack/2TP1 Blue12 
Blue13

White/2TB2 Blue14
Black/2TP2

Connector

PT
10

00
 L

ow
er

 B
ea

rin
g

TM
07

76
68

Sensor version 2 Ex 2 PTC single cable

95

En
gl

is
h 

(G
B

)



View A-A 
Scale: 5:1

Pos. 1

Pos. 3

Pos. 4 Pos· 2

Pos∙ 6 Pos. 5

Pos. 5 
(Wire 5)

Mark mating connectors 
with red speed marker dot

Pos. 6 
(empty)

Pos. 4 
(Wire 4)

BIacK2TP2 
White/2TB2

Connector

Brown/MS1

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P2

BI
ac

K2
TP

1

W
hi

te
/2

TB
1

View B-B 
Scale: 5:1

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

B B  B B

Pos. 1 
(Wire 1)

Cable 1 Cable 2

A  3 2 6  1 A  A  A

TM
07

76
69

Standard Ex 2 Klixon dual cable

96

English (G
B

)



View A-A 
Scale: 5:1

Pos. 1

Pos. 3

Pos. 4 Pos˙ 2

Pos. 6 Pos. 5

Pos. 5 
(Wire 5)Pos. 6 

(empty)

Pos. 4 
(Wire 4)

Mark mating connectors 
with red speed marker dot

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P2

Bl
ac

k/
2T

P1

W
hi

te
/2

TB
1

PT
10

00
 s

ta
to

r

View B-B 
Scale: 5:1

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

B B  B B

Pos. 1 
(Wire 1)

Cable 1 Cab|e 2

A  3 2 6  1 A  A  2 1  A

White 
Blue

Black/2TP2 
White/2TB2

Connector

Brown/MS1
TM

07
76

70

Sensor version 1 Ex 2 Klixon dual cable

97

En
gl

is
h 

(G
B

)



View A-A 
Scale: 5:1

Pos. 1

Pos. 3

Pos. 4 Pos˙ 2

Pos. 6 Pos. 5

Pos. 6 
(empty)

Pos. 4 
(Wire 4)

Pos. 5 
(Wire 5)

Mark mating connectors 
with red speed marker dot

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P2

 

Bl
ac

k/
2T

P1

Bm
w

n 

W
hi

te

W
hi

te
/2

TB
1

PT
10

00
 L

ow
er

 B
ea

rin
g

PT
10

00
 s

ta
to

r

PT
10

00
 U

pp
er

 B
ea

rin
g

Bm
w

n

View B-B 
Scale: 5:1

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

B B
Pos. 1 
(Wire 1)

Cable1 Cable2

A  3 2 6 4 5 1  A  A  2  3 4  5 1  A

Green
Blue/4

Blue/3
Blue/2

Black/2TP2 
White/2TB2

Connector

White 
White 
White 
Grey

Connector

Brown/MS1

Black Grey
White Green
Blue Black

TM
07

76
71

Sensor version 2 Ex 2 Klixon dual cable

98

English (G
B

)



Pos. 6 
(empty)

Pos. 4 
(Wire 4)

View A-A 
Scale: 5:1

Pos. 1

Pos. 3

Pos. 4 Pos· 2

Pos. 6 Pos. 5

Pos. 5 
(Wire 5)

Mark mating connectors 
with red speed marker dot

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P2

W
hi

te
/2

TB
1

BI
ac

k/
2T

P1

View B-B 
Scale: 5:1

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

B B  B B

Pos. 1 
(Wire 1)

Cable 1 Cable 2

A  3 2 6  1 A  A  A

White/2TB2 
BIack/2TP2

Brown/MS1
TM

07
76

72

Standard Ex 2 PTC dual cable

99

En
gl

is
h 

(G
B

)



View A-A 
Scale: 5:1

Pos. 1

Pos. 3

Pos. 4 Pos· 2

Pos. 6 Pos. 5

Pos. 6 
(empty)

Pos. 4 
(Wire 4)

Pos. 5 
(Wire 5)

Mark mating connectors 
with red speed marker dot

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P2

W
hi

te
/2

TB
1

BI
ac

k/
2T

P1

PT
10

00
 s

ta
to

r

View B-B 
Scale: 5:1

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

B B

Pos. 1 
(Wire 1)

Cable 1 Cable 2

A  3 2 6  1 A  A  2 1  A

White 
Blue

White/2TB2 
BIack/2TP2

Connector

Brown/MS1
TM

07
76

73

Sensor version 1 Ex 2 PTC dual cable

100

English (G
B

)



View A-A 
Scale: 5:1

Pos. 1

Pos. 3

Pos. 4 Pos· 2

Pos. 6 Pos. 5

Pos. 6 
(empty)

Pos. 4 
(Wire 4)

Pos. 5 
(Wire 5)

Mark mating connectors 
with red speed marker dot

Brown/MS1

Br
ow

n/
M

S2

Br
ow

n/
P3

 

Br
ow

n/
P2

W
hi

te
/2

TB
1

Bm
w

n 

W
hi

te

BI
ac

k/
2T

P1

PT
10

00
 L

ow
er

 B
ea

rin
g

PT
10

00
 s

ta
to

r

PT
10

00
 U

pp
er

 B
ea

rin
g

B B

View B-B 
Scale: 5:1

Pos. 2 
(Wire 2)

Pos. 3 
(Wire 3)

B B
Pos. 1 
(Wire 1)

Cable1 Cable2

A  3 2 6 4 5 1  A  A  2  3 4  5 1  A

Green
Blue/4

Blue/3
Blue/2

White/2TB2 
BIack/2TP2

Connector

White 
White 
White 
Grey

Connector

Black Grey
White Green
Blue Black

TM
07

76
74

Sensor version 2 Ex 2 PTC dual cable

101

En
gl

is
h 

(G
B

)



Related information
10.2.2.1 Stator thermal switches
11.3 Power wire connection, stator end
11.7 Sensor wire connection, single cable with sensor set 1
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Argentina
Bombas GRUNDFOS de Argentina S.A.
Ruta Panamericana km. 37.500industin
1619 - Garín 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.
Grundfosstraße 2
A-5082 Grödig/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
São 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

Columbia
GRUNDFOS Colombia S.A.S.
Km 1.5 vía 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.
Čajkovského 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 OÜ
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 74 82 15 15
Fax: +33-4 74 94 10 51

Germany
GRUNDFOS GMBH
Schlüterstr. 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.
Tópark u. 8
H-2045 Törökbálint
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
Jln. 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 Italia S.r.l.
Via Gran Sasso 4
I-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 ielā 60
LV-1035, Rīga,
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. de C.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
Strømsveien 344
Postboks 235, Leirdal
N-1011 Oslo
Tel.: +47-22 90 47 00
Fax: +47-22 32 21 50

Poland
GRUNDFOS Pompy Sp. z o.o.
ul. Klonowa 23
Baranowo k. Poznania
PL-62-081 Przeźmierowo
Tel.: (+48-61) 650 13 00
Fax: (+48-61) 650 13 50

Portugal
Bombas GRUNDFOS Portugal, S.A.
Rua Calvet de Magalhães, 241
Apartado 1079
P-2770-153 Paço de Arcos
Tel.: +351-21-440 76 00
Fax: +351-21-440 76 90

Romania
GRUNDFOS Pompe România SRL
S-PARK BUSINESS CENTER, Clădirea
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.o.
Prievozská 4D 821 09 BRATISLAVA
Tel.: +421 2 5020 1426
sk.grundfos.com

Slovenia
GRUNDFOS LJUBLJANA, d.o.o.
Leskoškova 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: lgradidge@grundfos.com

Spain
Bombas GRUNDFOS España 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 (Lunnagårdsgatan 6)
431 24 Mölndal
Tel.: +46 31 332 23 000
Fax: +46 31 331 94 60

Switzerland
GRUNDFOS Pumpen AG
Bruggacherstrasse 10
CH-8117 Fällanden/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 Bölgesi 
Ihsan 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
ТОВ "ГРУНДФОС УКРАЇНА"
Бізнес Центр Європа
Столичне шосе, 103
м. Київ, 03131, Україна
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

G
ru

nd
fo

s 
co

m
pa

ni
es



99980918 04.2024
ECM: 1386724

www.grundfos.com

Tr
ad

em
ar

ks
 d

is
pl

ay
ed

 in
 th

is
 m

at
er

ia
l, 

in
cl

ud
in

g 
bu

t n
ot

 li
m

ite
d 

to
 G

ru
nd

fo
s 

an
d 

th
e 

G
ru

nd
fo

s 
lo

go
, a

re
 re

gi
st

er
ed

 tr
ad

em
ar

ks
 o

w
ne

d 
by

 T
he

 G
ru

nd
fo

s 
G

ro
up

.
©

 2
02

4 
G

ru
nd

fo
s 

H
ol

di
ng

 A
/S

, a
ll 

rig
ht

s 
re

se
rv

ed
.


	English (GB)
	1. General information 
	1.1 Hazard statements
	1.2 Notes

	2. General safety instructions
	3. Transportation
	3.1 Lifting the product

	4. Handling and storing the product
	5. Identification 
	5.1 Nameplate
	5.2 Type key

	6. Service tools
	7. Tightening torques and lubricants
	7.1 Cable bracket screws

	8. Maintenance schedule
	8.1 Maintaining the explosion-proof SE, SL pumps
	8.1.1 Power cable
	8.1.2 Cable entry
	8.1.3 Spare parts

	8.2 Mechanical tightness test
	8.3 Motor liquid check and change
	8.3.1 Refractive index
	8.3.2 Motor liquid quantities
	8.3.3 SL pumps
	8.3.4 SE pumps
	8.3.5 Contaminated pumps

	8.4 Shaft seal inspection
	8.4.1 Shaft seal condition assessment - SL pumps
	8.4.2 Shaft seal condition assessment - SL and SE pumps
	8.4.3 How to avoid shaft seal damage

	8.5 Inspecting and adjusting the impeller clearance
	8.5.1 Adjusting the impeller clearance


	9. Disassembly
	9.1 Removing the motor top
	9.2 Removing the cable
	9.2.1 Removing the PVS-3 vibration sensor and SM 113 module

	9.3 Removing the cable bracket
	9.4 Removing the upper bearing bracket
	9.5 Removing the Cooling jacket ring on SE pumps
	9.6 Removing the outer and inner cooling jacket on SE pumps
	9.7 Removing the impeller
	9.8 Removing the wear ring
	9.9 Removing the lower seal housing
	9.10 Removing the intermediate seal housing on SE pumps
	9.11 Removing the shaft seal cartridge
	9.12 Removing the upper seal housing on SL pumps
	9.13 Removing the upper seal housing on SE pumps
	9.14 Removing the shaft and rotor
	9.15 Removing the bearing

	10. Electrical connection
	10.1 Motor protection
	10.2 Sensors 
	10.2.1 Sensor options
	10.2.2 Thermal switches
	10.2.3 Moisture and Level switches
	10.2.4 Thermistors
	10.2.5 Pump vibration sensor (PVS 3)


	11. Assembly
	11.1 Assembly alignment
	11.2 Mounting cable and PVS-3 bracket assembly
	11.3 Power wire connection, stator end
	11.4 Power wire connection, cable end
	11.5 Sensor wire connection, standard cable with standard sensor set
	11.6 Sensor wire connection, EMC cable with standard sensor set
	11.7 Sensor wire connection, single cable with sensor set 1
	11.8 Sensor wire connection, single cable with sensor set 2
	11.9 Sensor wire connection, dual cable (EMC cables only)
	11.10 Sensor wire connection, dual cable, sensor set 1
	11.11 Sensor wire connection, dual cable, sensor set 2
	11.12 Fitting the bearing
	11.13 Fitting the level switch
	11.14 Fitting the shaft with bearings and motor
	11.15 Fitting the upper bearing bracket
	11.16 Fitting the Upper seal housing cover on SE pumps
	11.17 Fitting the upper seal housing on SL pumps
	11.18 Fitting the shaft seal
	11.19 Fitting the intermediate seal housing on SE pumps
	11.20 Fitting the jacket ring and inner or outer cooling jackets on SE pumps
	11.21 Fitting the lower seal housing
	11.22 Fitting the wear ring
	11.23 Fitting the impeller
	11.24 Fitting the pump housing
	11.25 Fitting the motor top cover

	12. Startup
	12.1 Direction of rotation

	13. Components and material specification
	14. Sectional views
	14.1 Sectional drawings, motors
	14.2 Sectional drawings, pumps

	15. List of power cables
	16. Conversion and modification of non-Ex pumps
	16.1 Cable conversion
	16.2 O-ring material grade conversion
	16.3 Shaft seal and lower bearing upgrade
	16.4 Closed S-tube® to Open S-tube® conversion
	16.5 Medium-head hydraulics with sand guard ring conversion

	17. Wiring and sensor information


