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SQ, SQE

1. Product Introduction

SQ pumps are submersible pumps available in the
following versions:

- sQ
- SQN
- SQE
- SQE-N.
Applications

SQ and SQE pumps are suitable for both continuous and
intermittent operation for a variety of applications:

* domestic water supply
» small waterworks

» irrigation

« tank applications

* pressure boosting.

Note: For other applications, please contact Grundfos.

Features and Benefits

SQ pumps offer the following features:

* dry-running protection

* high pump and motor efficiency

* wear resistance

» protection against upthrust

» soft starter

* overvoltage and undervoltage protection
* overload protection

» overtemperature protection.
Additionally, SQE pumps offer the following benefits:
» variable speed

» electronic control and communication.

The motors are based on the most recent technology
within permanent magnets. This technology is the main
reason for the high efficiency of the motors. The motors
have a built-in electronic unit containing a frequency
converter featuring soft start.

SQ pumps are fitted with a single-phase Grundfos MS 3
or MS 3-N motor, and by means of the built-in frequency
converter, the motor is driven at a constant speed.

SQE pumps are also fitted with a single-phase Grundfos
MSE 3 or MSE 3-N motor. Both motor types can
communicate with the Grundfos CU 300 and CU 301
control units, which can be operated with Grundfos GO.
SQE pumps feature variable speed which is offered
through frequency control. This means that the pump can
be set to operate in any duty point in the range between
the pump minimum and maximum performance curves.
CU 301 is specially developed for applications where

a constant pressure is required.

CU 300 and CU 301 provide full control of SQE pumps.
In case of pump fault, the front of the CU 300 or CU 301
shows an alarm. Grundfos GO enables monitoring of the
installation and changing of the factory settings.

SQE pumps can operate without a CU 300 or CU

301. However, in such case, the pump does not offer all

the features available when connected to a CU 300 or a
CU 301.
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Performance range
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SQ, SQE

Pump and motor range

Product Description Material

Stainless steel

SQ, SQE
Q pump EN 1.4301, AISI 304

(1,2, 3,5, and 7 m3/h)

Stainless steel

SQ-N, SQE-Npump  (1,2,3,5,and 7m%h) £\ 1y 4401 Als) 316

Single-phase Stainless steel
MS 3 motor

Max. 1.85 kW EN 1.4301, AISI 304
MS 3-N motor Single-phase Stainless steel

Max. 1.85 kW EN 1.4401, AISI 316

Single-phase Stainless steel
MSE 3 motor Max. 1.85 kW EN 1.4301, AISI 304
MSE 3-N motor Single-phase Stainless steel

Max. 1.85 kW EN 1.4401, AISI 316

Pipe connection

Pump type Threaded connection
SQ1,SQ2,8Q3 Rp 11/4
SQ5,8Q7 Rp 1172
Type key
Code Example SQE255
Type range sQ
- Basic version E
E Electronic control and communication
Rated flow rate [m3/h] 2
Head [m] at rated flow rate -55
Material code:
N Stainless steel EN 1.4301

Stainless steel EN 1.4401

Pumped liquids

The SQ and SQE pumps are suitable for pumping thin,
clean, non-aggressive, non-explosive liquids, not
containing solid or long-fibred particles larger than sand
grains. The pH value of the pumped liquid should be
between 5 and 9.

Sand content

The maximum sand content allowed is 50 g/m3.
A higher sand content will reduce pump life due to wear.

Temperature

Due to differences in regulations, temperature limits have
been determined according to the following regions:

*  West European

* Central European
* Asian-Pacific

* North American.

For the West European, Central European and Asian-
Pacific region, the following table applies:

Flow velocity past the Max. liquid temperature

motor [°C (°F)]
0 m/s (free convection) 35 (95)
Min. 0.15 m/s 40 (105)

Temperature limit on the motor nameplate: 35 °C.

Note: UL accepts only one temperature limit to be
stamped on the motor nameplate. Identical motors are
used in the following regions:

*  West European

» Central European
* Asian-Pacific

* North America.

For the North American region, the following table applies:

Flow velocity past the Max. liquid temperature
motor [°C (°F)]

0 m/s (free convection) 30 (86)

Note: According to UL regulations, the temperature of the
pumped liquid must not exceed 86 °F (30 °C) for products
in the North American region.

Viscosity

The pumping of liquids with a viscosity higher than that of
water will cause the following:

* head loss
* higher power consumption.

If in doubt, contact Grundfos.
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2.Features and benefits

Dry-running protection

The pumps are protected against dry running. A value of
Pcut-out €Nsures cut-out of the pump in case of water
shortage in the borehole, thus preventing a burnout of the
motor.

The dry-running protection is active after 30 seconds

of operation. The dry-running alarm is activated when the
load has been below the minimum power limit for an
accumulated time of 5 seconds.

Pcut-out is factory-set both for the SQ and SQE pumps.

On SQE, the dry-run limit can be adjusted with Grundfos
GO.

— T

P

cut-out

TM012751

Dry-running protection

High pump efficiency

The hydraulic pump components are polyamide-
reinforced with 30 % glass fibre. The hydraulic design
ensures high pump efficiency, yielding low energy
consumption and thus low energy costs.

High motor efficiency

The motors are designed according to the permanent-
magnet principle (PM motor), featuring high efficiency
within a wide performance range.
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Comparison of motor efficiency

SQ, SQE

Wear resistance

The pump impellers are not fastened to the shaft
("floating"). Each impeller has its own tungsten carbide/
ceramic bearing. The design and the materials chosen
ensure high wear resistance to sand, thus long product
life.

TMO013141

Impellers

Protection against upthrust

Starting up a pump with a very low counter pressure
involves the risk of the entire impeller stack being lifted.
This phenomenon is called upthrust. Upthrust may cause
breakdown of both pump and motor.

The motors are fitted with an upthrust bearing protecting
both pump and motor against upthrust, thus preventing
breakdown during the critical start up phase.

Excellent starting capabilities

The integrated electronic unit of the motor includes soft
starting. Soft starting reduces the starting current, thus
gives the pump a smooth and steady acceleration.

The soft starter minimises the risk of wear of the pump
and prevents overloading of the mains during start up.
The excellent starting capabilities are a result of the high
locked-rotor torque of the permanent-magnet motor, and
the few pump stages. High starting reliability also applies
in case of low voltage supply.

A

TM013479

1
T
3 D

Comparison of locked-rotor current

Pos. Description

A Current [A]
Pos.  Description B DOL (direct-on-line starting)
1 MS 3 C Soft start
2 Conventional 3-ph. D Time [s]
3 Conventional 1-ph.
Grunbpros ™



SQ, SQE

Overvoltage and undervoltage
protection

Overvoltage and undervoltage may occur in case of
unstable voltage supply.

The integrated protection of all motors prevents damage
to the motor in case the voltage moves outside the
permissible voltage range.

The pump is cut out if the voltage falls below 150 V or
rises above 315 V. The motor automatically restarts when
the voltage returns within the permissible range.
Consequently, no extra protection relay is required.

Overload protection

If the pump is exposed to heavy load, the current
consumption rises. The motor automatically compensates
for this by reducing the speed. If the speed falls below
3000 min!, the motor is cut out.

If the rotor is prevented from rotating, it is automatically
detected and the power supply is cut out. Consequently,
no extra motor protection is required.

Overtemperature protection

A permanent-magnet motor gives off very little heat to its
surroundings. In combination with an efficient internal
circulation system leading the heat away from the rotor,
stator and bearings, optimum operating conditions are
ensured for the motor.

As an extra protection, the electronic unit has a built-in
temperature sensor. When the temperature exceeds a
critical limit, the motor is cut out. When the temperature
returns below the limit, the motor is automatically cut in
again.

Reliability

The motors have been designed with high reliability and
have the following features:

» tungsten carbide or ceramic bearings

« thrust bearings protecting against downthrust

« product life equal to conventional AC motors.

Variable speed

The MSE 3 motor enables variable speed control within
the range of 3,000 to 10,700 min-!. The pump can be set
to operate in any duty point within the 3,000 to 10,700
min~! performance range of the pump. Consequently, the
pump performance can be adapted to any specific
requirement.

The variable-speed control facility requires the use of a
CU 300 or CU 301 control unit and Grundfos GO. See
section Variable speed.

Installation
SQ and SQE may be installed vertically, horizontally or in
any position in between.

Note: The pump must not fall below the horizontal level in
relation to the motor.

TM080268

Installation of SQ/SQE pumps

The following features ensure simple installation of the
pump:

* built-in non-return valve with spring

* low weight facilitating handling

» installation in 3-inch or larger boreholes

» on/off switch without extra motor starter or starter box
necessary

* SQE available with cable with a motor plug (up to
100 m).

For horizontal installation, we recommend that you install
the pump in a flow sleeve, for the following reasons:

« to ensure sufficient flow velocity past the motor, thus
provide sufficient cooling

» to prevent motor and electronic unit from being buried
in sand or mud.

Service

The modular pump and motor design facilitates
installation and service. The cable and plug are fitted to
the pump with screws, which enables replacement.

GRUNDFOsS %%
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3. Application examples

SQ with pressure switch and pressure tank

SQ, SQE

SQ is ideally suited for domestic water supply in single- Pos. Description
family dwellings, or summer cottages not connected to 1 sQpump
municipal waterworks. SQ is easy to install and operate. 2 Cable
Cable clips
4 Pressure tank 1
12 Pressure switch
14 Pressure gauge
17  Isolating valve
18 Tap
20  Mains switch
21 Mains connection, 1 x 200-240 V, 50/60 Hz
22  Riser pipe
30  Straining wire
31 Wire clamp
Recommended min. 0.5 m
B Min. 0.5 m

1) For selection of pressure tank, see section Order data.

Domestic water supply

GRUNDFOs %%
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SQ, SQE

SQ with Pressure Manager (with or
without pressure tank)

Features and benefits

If water is consumed, the pump is cut in via the Pressure
Manager. The pressure tank is installed between the
pump and the Pressure Manager. In an installation with a
pressure tank, water is supplied as soon as a tap is
opened. This means that the pressure tank takes over
water supply during the smooth start up of the pump
(about 3 seconds).

When the water consumption stops (flow is zero), the
pump continues operating for 10 seconds, building up
pressure in the pressure tank.

The setting of the tank precharge pressure depends on
the water level (difference of height between water level
and Pressure Manager).

The setting of the flow-pipe pressure at the pressure tank
depends on the water level (difference of height between
water level and Pressure Manager) according to the
following table:

Pos.  Description

1 SQ pump
2 Cable
Cable clips

Pressure tank

14 Pressure gauge

17 Isolating valve

18 Tap

22 Riser pipe

23 PM 1 or PM 2 Pressure Manager available with/without plug

24 Union

25 Plug

26 Mains connection, 1 x 200-240 V, 50/60 Hz, for PM 1 or PM 2

30 Straining wire

31 Wire clamp

181

Difference of height max. 13 m

Recommended min. 0.5 m

Difference of height Flow-pipe pressure in pressure tank

[m] [bar]
0 1.22
10 1.0
20 0.77
30 0.56
e T@m ool
h

Min. 0.5 m

Note: For the Pressure Manager, back-up fuse should not
exceed 10 A.

System pressure: max. 10 bar.

The following pump types can be used:

SQ 1-65, SQ 1-80, SQ 2-35, SQ 2-55, SQ 2-70, SQ 2-85,
SQ 3-40, SQ 3-55, SQ 3-65, SQ 3-80.

The installation must be designed for maximum pump
pressure.

Do not install draw-off points between the pump and the
Pressure Manager.

SQ with Pressure Manager

[

i
1
VAN

31

TMO012987
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Constant-pressure control with CU

301, residential water supply

Features and benefits

The system maintains a constant pressure within the
maximum pump performance in spite of a varying water

consumption.

The pressure is registered by the pressure sensor and

transmitted to CU 301. CU 301 adjusts the pump

performance accordingly.

Function

When a tap is opened, the pressure in the 8-litre tank will

start to drop.

At a flow lower than approximately 0.18 m3/h, the
pressure will drop slowly. When the pressure in the tank is
0.5 bar below setpoint, the pump will start. The pump will
run until the pressure is 0.5 bar above setpoint. This way

of operation is called on/off operation.

At a flow higher than approximately 0.18 m3/h, the

pressure will drop quickly and the pump will start
immediately and maintain a constant pressure.

During operation, CU 301 will control the pump speed to
maintain a constant pressure. If there is no consumption,
the pump will fill up the tank and stop after a few seconds.

SQ, SQE

Pos.  Description
1 SQE pump
2 Cable
3 Cable clips
4 Pressure tank, 8 litres
5 CU 301 control unit
10 Pressure sensor, 0-6 bar
14 Pressure gauge
18 Tap
21 Mains connection, 1 x 200-240 V, 50/60 Hz
22 Riser pipe
30 Straining wire
31 Wire clamp
A Recommended min. 0.5 m
B Min. 0.5 m

If a higher constant pressure (max. 10 bar) is required,
use a CU 300, pressure sensor and flow switch. See
section Constant-pressure control with CU 301, residential
water supply.

22

30

31

Residential water supply with the CU 301
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Constant-pressure control with the
CU 301, irrigation

Features and benefits

The system maintains a constant pressure within the
maximum pump performance even in case of varying
water consumption.

The pressure is registered by the pressure sensor and
transmitted to CU 301. CU 301 adjusts the pump
performance accordingly.

Function

When the sprinkler system is on, the pressure in the 8-litre
tank starts to drop.

At a flow lower than approximately 0.18 m3/h, the
pressure drops slowly. When the pressure in the tank is
0.5 bar below setpoint, the pump starts. The pump runs
until the pressure is 0.5 bar above setpoint. This way of
operation is called on/off operation.

At a flow higher than approximately 0.18 m3/h, the
pressure drops quickly, and the pump starts immediately
and maintains a constant pressure.

During operation, CU 301 controls the pump speed to
maintain a constant pressure. If there is no consumption,
the pump fills up the tank and stop after a few seconds.

Pos.  Description

SQE pump

Cable

Pressure tank, 8 litres

1
2
3 Cable clips
4
5

CU 301 control unit

10 Pressure sensor, 0-6 bar

14 Pressure gauge

18 Sprinkler system

21 Mains connection, 1 x 200-240 V, 50/60 Hz

22 Riser pipe

30 Straining wire

31 Wire clamp

A Recommended min. 0.5 m

B Min. 0.5 m

If a higher constant pressure (max. 10 bar) is required,
use a CU 300, pressure sensor and flow switch. See
section Maintaining a constant water table.

N—T
22 T
o=
2 oIl
3 1 I[-
=
30 —H_
31 ‘N
1 =
T paly

Irrigation

TM033428
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Maintaining a constant water table

Features and benefits

A constant water table can be maintained by adjusting the
pump performance. Maintaining a constant water table is
important, for example, in connection with keeping out the

SQ, SQE

groundwater of a building site, or preventing the
penetration of salt water into a borehole containing
potable water.

The example shows how to maintain a constant water
table by adjusting pump performance.

Sensors
Level Description Reaction Pos.  Description
Level sensor (11) 1 SQE pump
Too high water level. Cable
Warning (max.)  Possible cause: insufficient ~ Alarm relay operates. 3 Cable clips
pump capacity.
5 CU 300 control unit
Desired level The water level that must
esired level be maintained. 1 Level sensor
Too low water level. 21 Mains connection, 1 x 200-240 V, 50/60 Hz
Warning (min.)  Possible cause: too high Alarm relay operates. 22 Riser pipe
pump capacity.
29 Grundfos GO
30 Straining wire
31 Wire clamp

Warning (max.)

Desired level

Warning (min.)

Recommended min. 0.5 m

ANNNNNNNNN

22
2
3

30

31 =
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1

Maintaining a constant water table
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SQ, SQE

Emptying or filling a tank

SQE with a CU 300 is ideal for emptying or filling a tank.

Pos. Description
29 Grundfos GO
30 Straining wire
31 Wire clamp
A Max. (start)
B Min. (stop)
C Recommended min. 0.5 m
D Recommended min. 0.5 m
E Min. 0.5 m

Pos. Description
1 SQE pump
2 Cable
3 Cable clips
5 CU 300 control unit
1 Level sensor
21 Mains connection, 1 x 200-240 V, 50/60 Hz
22 Riser pipe
27 Flow sleeve with strainer and supporting brackets

Emptying or filling a tank

0&\
L
O
D

GRUNDFOS

TM062198
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Pumping from one tank to another

Functioning and benefits

SQE is ideal for pumping water from one tank to another.

SQ, SQE

Sensors
Level Description I3_£)goht indication on CU Pos. Description
1 SQE pump
Level sensor (11, tank at top) 2 Cable
Green indicator light in -
Max. (stop) YIY.';?ZJZf t",:zte[];?aftfss ONJ/OFF button is Cable clips
’ pump stops. flashing. CU 300 control unit
Min. (start) When the water drops to g@?ﬁ?ﬂﬁiﬁ: :Isg e 11 Levelsensor
' this level, the pump starts. permanently on. 21 Mains connection, 1 x 200-240 V, 50/60 Hz
Level sensor (11, tank at bottom) 22 Riser pipe
Max. (start) When the water reaches Green indicator light in 27 Flow sleeve with strainer and supporting brackets
: this level, the pump starts.  ON/OFF button is on. 29 Grundfos GO
Green indicator light in A Max. (stop)
Min. (stop) Ym';ﬁzvt‘:f tvr\:zte[]g]roz?otos ON/OFF button is -
) pump stops. flashing. B Min. (start)
C Max. (start)
D Min. (stop)
E Recommended min. 0.5 m

Pumping from one tank to another

GRUNDFOs %%
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Workshop setting of operating
parameters

Using CU 300 and Grundfos GO enables changing the
motor speed in a workshop, and thereby setting of the
pump to a specific performance.

An SQE Speed Calculation program has been developed
for the calculation of the speed to obtain the required flow
rate and head.

Dry-running protection

The peyt-out Value is factory set for SQE and it ensures
dry-running protection.

If the speed of the pump is reduced by more than 1000
min~!, the peut-out Value must be readjusted via CU 300 or
CU301 and Grundfos GO.

Setting of operating parameters

Pos.  Description

A CU 300
B Grundfos GO
C SQE

Note: The SQE pump must not be started until the pump

is completely submerged below the water table. However,
the motor speed can be changed even if the pump is not

submerged.

TMO062199

GRUNDFOSs %%

15

Application examples



sajdwexa uones|jddy

Manual speed control of SQE
(sampling)

Features and benefits

Manual speed control of SQE is possible with an SPP 1
potentiometer and Grundfos GO.

This application is especially suitable for sampling from
groundwater monitoring wells. The monitoring well is
purged at high speed and the sample is taken at a low
speed (quiet flow). For contaminated groundwater, we
recommend the SQE-NE pump range.

If frequent sampling is required, we recommend dedicated
installation of the pump, thus eliminating wear and
additional costs caused by frequent assembly and
dismantling of the installation.

Important: Through dedicated installation, the transfer of
contamination from one monitoring well to another is also
prevented.

SQ, SQE

Dry-running protection

The peut-out Value is factory set for SQE and it ensures
dry-running protection.

If the speed of the pump is reduced by more than 1000
min~!, the peut-out Value must be readjusted via CU 300
and Grundfos GO.

Pos. Description

1 SQE pump

2 Cable

3 Cable clips

5 CU 300 control unit

21 Mains connection, 1 x 220-240 V, 50/60 Hz

22 Riser pipe

30 Stainless-steel straining wire

31 Stainless-steel wire clamps, 2 per lifting eye

32 SPP 1 potentiometer

A Recommended min. 0.5 m

B Min. 0.5 m

////////W
< /
%

Manual speed control of the SQE
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Replacement in existing installation

Features and benefits

SQ can be installed as replacement for a 4-inch
submersible pump in an existing installation.

When water is consumed, it is taken from the pressure
tank without the pump being in operation. If the preset cut-
in pressure (pcut-in) is reached, the pump starts operating
in the soft-start mode (run-up time approximately 3
seconds). Within this time, the pressure may drop to
minimum pressure (Pmin.)-

When water consumption stops, the pump builds up
system pressure until the preset cut-out pressure (Pcut-out)
of the pressure switch is reached and the pump is cut out.

At this time the riser pipe between the aerator with non-
return valve and the water table is emptied of water. This
water is replaced by an amount of air which is pressed to
the pressure tank every time the pump starts operating.
The air, which serves as an air cushion, is absorbed by
the pressure tank or let out to the atmosphere through the
vent. It must be tested whether the selected pump can
reach peut-out + A. See section Head losses (Hf) in plastic
pipes and ordinary water pipes.

The system must be designed for maximum pump
pressure.

Pos.  Description

1 SQ pump
2 Cable
Cable clips

Aerator with non-return valve

12 Pressure switch
13 Vent

14 Pressure gauge

17 Isolating valve

20 Mains switch

21 Mains connection, 1 x 200-240 V, 50/60 Hz

22 Riser pipe
24 Union

28 Pressure tank

30 Straining wire

31 Wire clamp

Recommended min. 1-2 m

B Recommended min. 0.5 m
Min. 0.5 m

Note: Do not install draw-off points between the pump
and the pressure tank.

Pos. 6: If the aerator remains in the installation, the non-
return valve in the SQ pump must be removed.
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Replacement
Related information
Head losses (Hf) in plastic pipes and ordinary water
pipes
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4. Control units

CU 301 constant pressure control

CU 301 is a control and communication unit specially
developed for the SQE submersible pumps in constant-
pressure applications.

CU 301 provides the following features:

» full control of SQE

+ two-way communication with SQE

» possibility of adjusting the pressure

» alarm indication (LED) when service is needed

« possibility of starting, stopping and resetting the pump
by a push-button

* communication with Grundfos GO.

CU 301 communicates with the pump via power-line
communication, meaning that no extra cable is required
between the CU 301 and the pump.

CU 301 features the following indications (see fig. Front
view of CU 301):

1. flow indicator

2. system pressure setting

3. system on/off

4. button lock indicator

5. dry-running indicator

6. service needed in case of:

* no contact to pump

* overvoltage

* undervoltage

* speed reduction

* overtemperature

» overload

» sensor defective.

CU 301 incorporates the following indications:
« external signal input for pressure sensor

» disconnect relay in case of "no contact to pump" or
"sensor defective"

» pressure switch mode in case of "no contact to pump"
with disconnect relay

« connection to an operating relay for indication of pump
operation (changes position after 40 seconds of
operation).

GRUNDFOs %%
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TMO077890

TM033427

Pos.  Description
A Power supply entry
B Submersible drop cable entry
C Operating relay entry
D Pressure sensor entry

Dimensional sketch of CU 301

TMO086571

Pos.

Description

A

Dimensions stated in inches.
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Grundfos GO menus for CU 301

Main menus

Grundfos GO

Grundfos GO enables setting of functions and gives

access to status overviews, technical product information
Status

and actual operating parameters.

CU 301 is designed for infrared communication with
Grundfos GO. Grundfos GO offers the MI 301 mobile
interface. See fig. CU 301 communicating with Grundfos
GO.

TMO077889

CU 301 communicating with Grundfos GO

Communication

Grundfos GO is used for wireless infrared communication
with CU 301. During communication, there must be visual
contact between CU 301 and Grundfos GO. When the
communication between Grundfos GO and CU 301 is
established, the red indicator light in the on/off button
flashes.

Controlled from

Value, sensor 1

Motor temperature

Motor speed

Power consumption

Energy consumption

Operating hours

Number of starts

Settings

Operating mode

Setpoint

Analog input 1

Selection of sensor

Maximum pressure

Automatic restarting

Double restarting time

Dry-running stop

Maximum speed

Cut-in speed

Buttons on product

Number

Indicator lights

Store settings

Recall settings

Undo

Unit configuration

Alarms and warnings

Alarm log

"Reset alarm" button

GRUNDFOS
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CU 300 multi-function control

CU 300 is a control and communication unit specially
developed for the SQE submersible pumps in constant-
pressure applications.

CU 300 provides the following advantages:
» easy adjustment to a specific borehole
+ full control of SQE

« two-way communication with SQE

» alarm indication of pump operation by diodes on the
front

» possibility of starting, stopping and resetting the pump
by a push-button

« communication with Grundfos GO.

CU 300 communicates with the pump via power-line
communication, meaning that no extra cables are required
between CU 300 and the pump.

The following alarms can be indicated by CU 300:
* no contact

* overvoltage

* undervoltage

e dry running

* speed reduction

* overtemperature

» overload

* sensor alarm.

CU 300 incorporates the following features:

» external signal input for two analog sensors and one
digital sensor

» relay output for external alarm indication

» control according to the signals received, for example
of flow, pressure, water level and conductivity.

T=
B
EL\

anunoros %
[ |

E =
DD 888

Al
00000000

TM062197

Front view of CU 300

Pos.  Description

LED alarm indication
B ON/OFF button with red and green indicator lights
Grundfos GO

GRUNDFOs %%
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Cable entries of CU 300

Pos. Description

Power supply entry

Submersible drop cable entry

Extra cable entries

Fieldbus entry

m o|lo|w| >

Sensor entries
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Dimensional sketch of CU 300
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TM086570

Pos.  Description

A Dimensions stated in inches.

Benefits of CU 300 and Grundfos GO
CU 300 and Grundfos GO have the following benefits:

» The status of the connection between the pump and
CU 300 is monitored.

* The supply voltage is measured.
* Dry-running protection is provided,

* The pump can operate at a moderate undervoltage
and overload, thereby ensuring that the motor is not
overloaded.

* The pump stops at a too high temperature, and
restarts when the motor electronics have cooled
sufficiently.

» Overload protection is provided for the motor.

» Sensor can be connected directly to the CU 300, and
the sensor signals are monitored.
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Grundfos GO menus for CU 300

Main menus

Status

External setpoint

Controlled from

Motor temperature

Motor speed

Accumulated flow

Power consumption

Energy consumption

Operating hours

Number of starts

Settings

Operating mode

Control mode

Setpoint

Analog input 1

Analog input 2

External setpoint

Warning temperature

Digital input 1

Flow per pulse

Stop limit, accum. flow

Sensor, accum. flow stop

Status menu

This menu provides status information only. It is not
possible to change settings in this menu.

Accumulated flow

This status item shows the pumped water quantity, and
requires connection of an external flowmeter.

Power consumption

This status item shows the actual power consumption of
the pump.

Energy consumption

This status item shows the energy consumed by the pump
over time.

Operating hours

The number of operating hours and the number of starts
are values accumulated from the time of installation and
they cannot be reset.

Both values are stored in the motor electronics, and are
kept even if CU 300 is replaced.

The number of operating hours is registered every two
minutes of continuous operation.

Settings menu

Setpoint

Analog inputs

The analog inputs are used for the connection of sensors.
The following parameters are determined in order to set a
sensor:

Automatic restarting Parameters Possible settings
Double restarting time Not active,
Start delay 0-10V,
Dewatering Signal type: 2-10 Vv,

- - 0-20 mA,
Dewatering max. on time 4-20 mA.
Dewatering max. off time m3h,
Dry-running protection m,
Dry-running stop Sensor unit: %,
Maximum speed GPM,

ft.
Buttons on product
Minimum: 0-249.
Number
- Maximum: 1-250.
Store settings
Recall settings
Undo
Unit configuration
Alarms and warnings
Alarm log
Warning log
"Reset alarm" button
GRUNDFOS 1: “
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5.Pump selection

Determining head and flow

Pump selection is based on the water demand and the
required head.

Water demand

These data are normally determined by the manufacturers
of fittings and sprinkler systems.

Examples of water demand:

Sprinkler systems: 1.5 m3/h per sprinkler
Domestic water supply: 2-4 m3/h
Agriculture: 4-6 m3/h

Irrigation: 6-8 m3/h

Head
H [m] = Ptap * 10.2 + Hgeo + Hf
b _ required pressure at the draw-off point (for example
tap sprinkler), at least 2 bar
H _ difference of height between lower water level in well and
geo = .
draw-off point
Hs = loss of head in piping and tubing

For selection of Hy, see section Pump sizing.
Example of calculation

Application: domestic water supply.
Required flow: 2.4 m3/h

Ptap = 3 bar
Hgeo =30 m
H¢=7.7m

The tubing is made of a 35-metre plastic pipe of 25 mm
diameter.

This will give the following:

H¢ = value from table x length of pipe
Hi=022x35m=7.7m

H [m] = ptap ¥ 10.2 + Hgeo + H¢
=3%x102+30m+7.7=68.3m

Selected at Q = 2.4 m3/h, H=68.3 m

For selection of the pump type best meeting the
requirements, see section Pump sizing.
Related information

Pump sizing

GRUNDFOs %%
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How to select an SQ pump
How to select an SQ pump

« Ahead of 68 m and a flow of 2.4 m3/h are required.

* The pump type best meeting these requirements is
SQ 3. In the curve chart below, draw a rightward
horizontal line from the head required 68 m (1) to the
intersection with the vertical line from the required flow
(2). In this example, the intersection (3) of the two
lines is not on one of the pump curves, therefore,
follow the pipe characteristic upwards. The
intersection of the pump curve and the pipe
characteristic (4) gives the size of the pump. The size
of the pump is SQ 3-65.

* The pump power input per stage (P2) can be read
0.20 kW (5), and the pump efficiency per stage is
57 % (6).

SQ 3-65 has 5 stages. See section Performance curves
and technical data SQ 3, SQ 3-N, SQE 3, SQE 3-N. With
5 stages, the total pump power input for SQ 3-65 is

1.02 kW, (0.20 kW multiplied by 5), which corresponds to
an MS 3 1.15 kW motor.

How to select an SQE pump

The procedure for selecting an SQE pump is identical to
the procedure for selecting an SQ pump.

Variable speed

The performance of the SQE pump can be adjusted to a
specific duty point within its performance range. This is
done via CU 300 or CU 301 and Grundfos GO.

The SQE pump is especially ideal in cases when the

water consumption varies over time, or the duty point is

between two pump curves, as energy savings can be

achieved by reducing the performance to the required

speed. The figure below shows the performance of an

SQE 5-70 pump at various speeds.

p H
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Performance curve at various speeds
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Pump sizing

Important: The dry-running protection is effective only

within the recommended duty range of the pump,

indicated by the bold curves. See performance curves.

Input Flow rate Q [m3/h] / [I/s] Max. hoad Rated _
. current | Pipe
Pump type p(t;v:c)er 05 1.0/ 15/ 20/ 25 3.0 35 40 50 6.0/ 7.0/ 80/ 9.0/ im] " M onnection
014 0.28 042 056 070 0.83 097 1.11 1.39 1.67 1.95 222 250
[kW] Q=0m3hn) — Rp
Head [m] 230V 200V
SQ 1-35 058 43 34 20 - - - - - - - - - - 47 25 29 11/4
sQ 1-50 078 65 52 32 - - - - - - - - - - 71 33 40 11/4
SQ 1-65 100 8 70 44 - - - - - - - - - - 94 43 52 11/4
SQ 1-80 118 110 89 56 - - - - - - - - - - 118 51 6.0 11/4
SQ 1-95 138 132 107 68 - - - - - - - - - - 142 60 70 11/4
SQ 1-110 159 155 125 80 - - - - - - - - - - 166 70 8.1 11/4
SQ 1-125 182 177 144 93 - - - - - - - - - - 189 78 93 11/4
SQ 1-140 202 199 162 104 - - - - - - - - - - 213 86 103 11/4
SQ 1-155 219 222 180 117 - - - - - - - - - - 237 96 110 11/4
SQ 2-35 071 43 42 39 35 29 19 - - - - - - - 45 30 36 11/4
SQ2-55 100 66 63 60 54 45 32 - - - - - - - 68 43 52 11/4
$Q 2-70 127 87 8 79 72 60 43 - - - - - - - 89 55 6.4 11/4
SQ 2-85 155 108 105 99 89 74 54 - - - - - - - 109 68 79 11/4
SQ 2-100 186 131 128 120 109 91 67 - - - - - - - 132 80 95 11/4
SQ2-115 211 154 150 142 129 108 79 - - - - - - - 155 9.3 106 11/4
SQ 2-130 230 171 166 157 142 120 88 - - - - - - - 172 103 115 11/4
SQ 3-30 0.70 - - 34 32 30 26 22 - - - - - - 36 30 36 11/4
SQ 3-40 0.99 - - 53 50 47 42 36 - - - - - - 56 42 5.1 11/4
SQ 3-55 1.25 - - 70 67 63 56 48 - - - - - - 74 54 66 11/4
SQ 3-65 1.52 - - 87 83 78 70 60 - - - - - - 92 67 78 11/4
SQ 3-80 1.82 - - 105 100 94 85 73 - - - - - - 110 78 93 11/4
$Q 3-95 2.09 - - 123 17 109 99 85 - - - - - - 129 9.0 107 11/4
SQ 3-105 2.33 - - 140 134 125 13 97 - - - - - - 147 103 1.7 11/4
SQ 3-120 2.35 - - 152 146 136 123 106 - - - - - - 160 104 11.8 11/4
sQ 5-15 0.53 - - - - - 15 14 13 1N 7 - - - 18 23 27 11/2
$Q 5-25 0.92 - - - - - 31 29 28 24 18 - - - 36 39 47 11/2
sQ 5-35 1.29 - - - - - 46 44 42 36 28 - - - 54 56 65 11/2
$Q 5-50 1.70 - - - - - 62 59 56 49 38 - - - 71 73 87 11/2
SQ 5-60 2.08 - - - - - 77 74 70 61 48 - - - 89 89 106 11/2
$Q 5-70 243 - - - - - 93 89 8 73 58 - - - 106 10.7 120 11/2
sQ7-15 0.73 - - - - - - 17 16 14 12 9 6 2 21 31 37 11/2
sQ 7-30 1.26 - - - - - - 3 35 32 29 24 18 10 42 55 6.4 11/2
SQ 7-40 1.81 - - - - - - 56 54 50 45 38 29 19 64 78 93 11/2
$Q 7-55 73 71 66 60 52 41 27 107 9.5 10.9 11/2
Example Selected:
Required: Pump type: SQ 3-65 (as it offers the best pump efficiency

Flow rate: 2.4 m3/h

The nearest higher value in the table is 2.5 m3/h.
Head: 68.3 m
The nearest higher value in the table is 78 m.

for the required flow and head).
Required pump power input: 1.52 kW
Rated current: 111 = 6.7 Aat 230 V

l4y1=7.8 Aat200 VvV

Pipe connection: Rp 1 1/4

Length of pump: 826 mm

GRUNDFOS
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Selection of pressure tank A

The electronic unit in the SQ pump ensures a smooth

startup. To yield sufficient pressurised water in the period \

when the pump is not in operation, a pressure tank can be T
installed in the water supply system.

During startup, the system pressure falls below the cut-in 7\ cl| ] \ T T 3
pressure of the pressure switch. This value (pmin) is to be = 4]

determined before sizing the pressure tank. []x 1

Pmin is the required minimum pressure at the highest tap — \

point plus head and valve and friction loss from the |~

pressure tank to the highest tap point (C + B).
Furthermore, the flow at pmin has to be determined. This
is called Qmax and is found in the performance curve for
the pump type in question.

Use pmin @and Qmayx in the table below to find the size of
the pressure tank, the precharge pressure of the pressure
tank and the cut-in and cut-out pressure settings of the
pressure switch. 1 Ppre

—=
o
TMO006445

System with pressure tank

Pos.  Description

Note: If a minimum pressure is not required, an 18-litre 2 Pmin
pressure tank is sufficient for all SQ pumps. 3 Poutdin
Ensure that the selected pump can deliver a pressure 4 Peutout
higher than pcut-out + A.
5 Qmax
6 Pressure tank
7 Pressure switch

Ppre:  precharge pressure of the pressure tank

Pmin:  required minimum pressure

Pcut-in:  cut-in pressure of the pressure switch

Pcut-out:  cut-out pressure of the pressure switch

Qmax:  flow at pmin

head plus pipe friction loss from dynamic water level to

A pressure tank

B: head plus pipe friction loss from pressure tank to the top tap
’ point

C: minimum pressure at the highest point

24 GRUNDFOS %
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Qmax[mglh]
Pmin Ppre Pcut-in  Pcut-out
06 08 1 12 15 2 25 3 35 4 45 5 55 6 65 7 75 8
[m] [m] [m] [m]
Pressure tank size [litres]
25 8 8 18 18 18 18 24 33 33 50 50 50 50 8 8 8 80 80 225 26 40
30 8 8 18 18 18 24 33 33 50 50 50 50 80 80 80 80 80 27 31 45
35 8 18 18 18 18 24 33 33 5 50 50 80 80 80 8 80 315 36 50
40 8 18 18 18 18 24 33 50 50 50 8 8 80 80 80 36 41 55
45 8 18 18 18 24 33 33 50 50 50 80 80 80 80 40.5 46 60
50 8 18 18 18 24 33 50 50 50 80 80 80 80 45 51 65
55 18 18 18 18 24 33 50 50 50 80 80 80 495 56 70
60 18 18 18 18 24 33 50 50 80 80 80 80 54 61 75
65 18 18 18 24 24 33 50 50 80 80 80 80 58.5 66 80
Note: The pressure tank sizes stated in the table are Example
minimum rlequw'ements. We recommend that you use a How to select an SQE pump
tank one size bigger.
1 m head = 0.098 bar p H
kPa] 1 [m] 4 -
Example [ ]g (] 109 sQ3
Prmin = 45 M, Qmax = 2.5 m3/h i | 95 S%E ;
The following values are found in the table: 1200— 120 50 ——
Minimum size of pressure tank = 33 litres i T
_ 1000 100
Ppre =40.5 m | 65
in=46m 1 I
Pcut-in 800 8o 55 4&
Pcut-out = 60 m. 7 o — 3
600— 60——46
| |
b ~
400 40-—+—-36
4 e e ey
—
200~ 20 7y ~
7 i} 4
0~ 0-— 2y b1
00 08 16 24| 32 Q[m¥h]
P2 Eta
[kW] - - [%]
0.30 61— 60
0.25 50
15 L
0.20 -4 o 40
0.15 P2 30
0.10 20
0.05 10
-1/ Eta -
0.00 T T T T 0
00 08 16 24 32 Q[m¥n] ©
[ T N T T T N T N T N T 8
00 02 04 06 08 1.0 Qs s
Pump selection in steps
crunDFos ™
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Selecting the right pump for the SQE constant-pressure system

p
[kPa]

2000 —H

1000
900 —
800 —

700 —
600 —

500 —

400 —

300 -

200 —

100 -

H
[m]
250

200

150

100

80

60

40

30

25

20

Example

Required:

loss): 25 m (A).

SQE
155\
1-155
1-110 \ k \
~ AN\ N\
\\ 2_%\ \\3—120 T
N \ \\ h
\ \ 570 \ \
365 \ N M
N N
\\ \\ \\ \\\\
N
1-65 2-55 \ 3-40 5-35 \\ 7-40
0 ' 1 2 | 3 | 4 5 ' 6 ' 7 8 ' 9 Qim3/h]
] T T T T L
0.0 0.5 1.0 15 2.0 25 Qi)
How to select an SQE pump ]
Total head (from water level to water tap, including friction c
Maximum flow rate: 3 m3/h (B). ‘ 1
A

System pressure: 3.5 bar (C).

Selected:
Pump type: SQE 3-65.
The system pressure can be adjusted to any constant

pressure from 2 to 4 bars (D).

GRUNDFOS
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Parameters A and C for selection of an SQE pump
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Head losses (Hy) in plastic pipes and ordinary water pipes

Upper figures indicate the velocity of water in metre per secundum (m/s).

Lower figures indicate head loss in metres per 100 metres of straight pipes.

Quantity of water

Plastic pipes 2 (PELM/PEH PN 10 PELM)

Ordinary water pipes ?

Nominal pipe diameter and internal diameter in mm

Nominal pipe diameter in inches and internal diameter in

mm
m3/h  Litres/min. Litres/sec.
25 32 40 50 12 3/4 1 11/4 11/2
20.4 26.2 32.6 40.8 15.75 21.25 27.00 35.75 41.25
0.49 0.30 0.19 0.12 0.855 0.470 0.292
0.6 10 0.16 - -
1.8 0.66 0.27 0.085 9.910 2.407 0.784
0.76 0.46 0.3 0.19 1.282 0.705 0.438 0.249
0.9 15 0.25 -
4.0 1.14 0.6 0.18 20.11 4.862 1.570 0.416
12 20 033 1.0 0.61 0.39 0.25 1.710 0.940 0.584 0.331 0.249
’ ' 6.4 22 0.9 0.28 33.53 8.035 2.588 0.677 0.346
15 25 0.42 1.3 0.78 0.5 0.32 2.138 1.174 0.730 0.415 0.312
' ' 10.0 3.5 1.4 0.43 49.93 11.91 3.834 1.004 0.510
18 30 0.50 1.53 0.93 0.6 0.38 2.565 1.409 0.876 0.498 0.374
' ' 13.0 4.6 1.9 0.57 69.34 16.50 5.277 1.379 0.700
21 35 0.58 1.77 1.08 0.69 0.44 2.993 1.644 1.022 0.581 0.436
' ' 16.0 6.0 2.0 0.70 91.54 21.75 6.949 1.811 0.914
2. 1.24 . . . . . .
24 40 0.67 05 0.80 0.51 ) 1.879 1.168 0.664 0.499
22.0 7.5 3.3 0.93 27.66 8.820 2.290 1.160
2.54 1.54 . . 2.34 1.4 . .62
3.0 50 0.83 5 5 0.99 0.63 ) 349 60 0.830 0.623
37.0 11.0 4.8 1.40 41.40 13.14 3.403 1.719
. 1. 1.2 X . . . .
16 60 1.00 3.06 85 0.76 ) 2.819 1.751 0.996 0.748
43.0 15.0 6.5 1.90 57.74 18.28 4.718 2.375
42 70 112 3.43 2.08 1.34 0.86 3.288 2.043 1.162 0.873
' ' 50.0 18.0 8.0 2.50 76.49 24.18 6.231 3.132
2.47 1.59 1.02 2.335 1.328 0.997
4.8 80 1.33 - - -
25.0 10.5 3.00 30.87 7.940 3.988
2.78 1.8 1.15 2.627 1.494 1.122
5.4 90 1.50 - - -
30.0 12.0 3.50 38.30 9.828 4.927
3.1 2.0 1.28 2.919 1.660 1.247
6.0 100 1.67 - - -
39.0 16.0 4.6 46.49 11.90 5.972
75 125 208 ) 3.86 2.49 1.59 ) ) 3.649 2.075 1.558
50.0 24.0 6.6 70.41 17.93 8.967
3.00 1.91 2.490 1.870
9.0 150 2.50 - - - - -
33.0 8.6 25.11 12.53
105 175 292 35 2.23 2.904 2.182
' ' 38.0 11.0 33.32 16.66
90° bends, slide valves 1.0 1.0 11 1.2 1.3
T-pieces, non-return valves 4.0 4.0 4.0 5.0 5.0

2) The table is based on a nomogram.
Roughness: K=0.01 mm.
Water temperature: t = 10 °C.

3) The data are calculated in accordance with H. Lang’s new formula a = 0.02, and for a water temperature of 10 °C. The head loss in bends, slide valves, T-pieces and non-return

valves is equivalent to the metres of straight pipes stated in the last two lines of the table.
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Curve conditions

The guidelines below apply to the performance curves in section Performance curves and technical data:

» Tolerances are according to ISO 9906:2012 Grade 3, thus all curves show mean values.

» The curves must not be used as guarantee curves.

* The bold curves show the recommended duty range.

* The measurements were made with airless water at a temperature of 20 °C.

+ The conversion between head H [m] and pressure p [kPa] applies to water with a density of 1,000 kg/m3.

« The curves apply to a kinematic viscosity of 1 mm2/s (1 cSt). If the pump is used for liquids with a viscosity higher than
that of water, it will reduce the head and increase the power consumption.

* Q/H: The curves include valve and inlet losses at the actual speed.
* Power curve: P2 shows pump power input per stage.

» Efficiency curve: Eta shows pump efficiency per stage.

GRUNDFOs %%
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6. Performance curves and technical data

SQ 1, SQ 1-N, SQE 1, SQE 1-N

p
[kPa]]
2400 —

2000 <

1600 —

1200 —

800 —

400 —

H
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240 -155
| SQ 1-N
1 220 o \\ SQE 1
200 7 I~ SQ.E 1-N
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oo g I ‘\\\\ N
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I T T T — T
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Dimensions and weights

SQ, SQE

X
o
14
[
Iég -
™
(e o
NS S} 2
Motor Dimensions [mm
Pump type Number of 0o I : ol Net weight* Shipping volume ¥
stages utput power K 3
] Type (P2) [KW] A B [kal [m’]
SQ 1-35 (-N) MS 3 (-N)
_ 2 0.70 740 257 4.4 0.0092
SQE 1-35 (-N) MSE 3 (-N)
SQ 1-50 (-N) MS 3 (-N)
_ 3 0.70 740 257 4.4 0.0092
SQE 1-50 (-N) MSE 3 (-N)
SQ 1-65 (-N) MS 3 (-N)
S — 4 0.70 767 24 4.6 0.0094
SQE 1-65 (-N) MSE 3 (-N)
SQ 1-80 (-N) MS 3 (-N)
_ 5 1.15 822 339 5.2 0.0100
SQE 1-80 (-N) MSE 3 (-N)
SQ 1-95 (-N) MS 3 (-N)
_ 6 1.15 822 339 5.2 0.0100
SQE 1-95 (-N) MSE 3 (-N)
SQ 1-110 (-N) MS 3 (-N)
_— 7 1.15 849 366 5.3 0.0103
SQE 1-110 (-N) MSE 3 (-N)
SQ 1-125 (-N) MS 3 (-N)
_ 8 1.55 939 420 6.2 0.0113
SQE 1-125 (-N) MSE 3 (-N)
SQ 1-140 (-N) MS 3 (-N)
_— 9 1.55 939 420 6.2 0.0113
SQE 1-140 (-N) MSE 3 (-N)
SQ 1-155 (-N) MS 3 (-N)
I — 10 1.55 966 447 6.5 0.0116
SQE 1-155 (-N) MSE 3 (-N)

4) Including pump, motor, 1.5-metre cable and cable guard.

Electrical data, 1 x 200-240 V, 50/60 Hz

Input power, Output power, Required input Rated current ly4 Rated motor
Pump type Motor type motor (P1) motor (P2) power, pump [A] efficiency (n)
[kW] [kW] [kW] 230V 200V [%]
SQ 1-35 (N) MS 3 (N)
0.58 0.70 0.37 2.5 2.9 70
SQE 1-35 (N) MSE 3 (-N)
SQ 1-50 (-N) MS 3 (-N)
0.78 0.70 0.52 3.3 4.0 70
SQE 1-50 (N) MSE 3 (-N)
SQ 1-65 (N) MS 3 (N)
1.00 0.70 0.68 4.3 5.2 70
SQE 1-65 (N) MSE 3 (-N)
SQ 1-80 (-N) MS 3 (-N)
1.18 1.15 0.84 5.1 6.0 73
SQE 1-80 (-N) MSE 3 (-N)
SQ 1-95 (N) MS 3 (N)
1.38 1.15 0.99 6.0 7.0 73
SQE 1-95 (N) MSE 3 (-N)
SQ 1-110 (-N) MS 3 (N)
1.59 1.15 1.15 7.0 8.1 73
SQE 1-110 (N) MSE 3 (-N)
SQ 1-125 (N) MS 3 (N)
1.82 1.55 1.31 7.8 9.3 74
SQE 1-125 (-N) MSE 3 (-N)
SQ 1-140 (N) MS 3 (-N)
2.02 1.55 1.47 8.6 10.3 74
SQE 1-140 (-N) MSE 3 (-N)
SQ 1-155 (N) MS 3 (N)
2.19 1.85 1.62 9.6 1.0 74
SQE 1-155 (-N) MSE 3 (-N)
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Dimensions and weights
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Motor DIm[:‘l:I]ons
Number of Net weight Shipping volume
Pump type stages Output [kg]® [m3]9
Type power (P2) A B
[kW]
SQ 2-35 (-N MS 3 (-N
# 2 # 0.70 740 257 44 0.0092
SQE 2-35 (-N) MSE 3 (-N)
SQ 2-55 (-N MS 3 (-N
# 3 # 0.70 740 257 44 0.0092
SQE 2-55 (-N) MSE 3 (-N)
SQ 2-70 (-N MS 3 (-N
# 4 # 1.15 767 24 5.0 0.0094
SQE 2-70 (-N) MSE 3 (-N)
SQ 2-85 (-N MS 3 (-N
# 5 # 1.15 822 339 5.2 0.0100
SQE 2-85 (-N) MSE 3 (-N)
SQ 2-100 (-N) MS 3 (-N)
_— _ 155 858 339 5.9 0.0104
SQE 2-100 (-N) MSE 3 (-N)
SQ 2-115 (-N) MS 3 (-N)
_— —_— 185 885 366 6.2 0.0107
SQE 2-115 (-N) MSE 3 (-N)
MS 3 (-N
SQE 2-130 (-N) 8 ﬁ 1.85 939 420 6.4 0.0125

5) Including pump, motor, 1.5-metre cable and cable guard.

Electrical data, 1 x 200-240 V, 50/60 Hz

Rated current 144

Input power, Output power, Required input Rated motor

Pump type Motor type motor (P1) motor (P2) power, pump [A] efficiency (n)

[kw] [kw] [kw] 230V 200V [%]
SQ 2-35 (-N) MS 3 (-N)

0.71 0.70 0.47 3.0 3.6 70
SQE 2-35 (-N) MSE 3 (-N)
SQ 2-55 (-N) MS 3 (-N)

1.00 0.70 0.69 43 52 70
SQE 2-55 (-N) MSE 3 (-N)
SQ 2-70 (-N) MS 3 (-N)

1.27 1.15 0.91 55 6.4 73
SQE 2-70 (-N) MSE 3 (-N)
SQ 2-85 (-N) MS 3 (-N)

1.55 1.15 1.13 6.8 7.9 73
SQE 2-85 (-N) MSE 3 (-N)
SQ 2-100 (-N) MS 3 (-N)

1.86 1.55 1.35 8.0 9.5 74
SQE 2-100 (-N) MSE 3 (-N)
SQ 2-115 (-N) MS 3 (-N)

2.1 1.85 1.57 9.3 10.6 74
SQE 2-115 (-N) MSE 3 (-N)
SQ 2-130 (-N) MS 3 (-N)

2.30 1.85 1.73 10.3 11.5 74
SQE 2-130 (-N) MSE 3 (-N)
GRUNDFOS /: “



SQ, SQE

SQ 3, SQ 3-N, SQE 3, SQE 3-N

P
[kPa]

1400 -
1200 ;
1000 —:
800 —:
600 —:
400 —:

200 -

H
1[{3?)] 1 120 SQ3
\
| ] \\ SQ 3'N
1 — ™ SQE 3
| 140 \\ \\
130 4—+7—95 \\ N ISO 9906:2012 Grade 3B
— ]
120 \\ \ \
i | I ~N N
1 110 -80 \\\\\
'N\
%0 = — \\ N \\\
] -55
60 | 240 \\ \\ \\\\\
50 \\ \\\\\\\\
i \
40 20 \\\\\
30 — \\\
” \\\§
10 |
0 T
0.0 0.4 0.8 1.2 1.6 2.0 24 2.8 3.2 36 4.0 Q [m3/h]
P2 Eta
[kW] L [%]
0.30 60
L — |
0.25 \\\ 50
0.20 / 40
) — | I
0.15 30
| = ~ -
a
0.10 20
0.05 10
0.00 ; ; ‘ 0
0.0 0.4 0.8 1.2 1.6 2.0 24 2.8 3.2 3.6 40 Q [m?¥h] .
I T T T T — 1 T T §
0.0 0.2 0.4 0.6 0.8 1.0 1.2 Qlfs] =
GRUNDFOS ‘X

33

Performance curves and technical data



ejep |B21UY29) pueR S8AIND 92UBWIOMHSd

SQ, SQE
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Motor Dimensions o
[mm] Netweight  SMiPPing
Pump type Number of stages R volume
Output power (P2) [kg]® 316)
Type A B [m°]
[kW]
SQ 3-30 (-N) MS 3 (-N)
2 _— 0.70 740 257 4.4 0.0092
SQE 3-30 (-N) MSE 3 (-N)
SQ 3-40 (-N) MS 3 (-N)
3 _— 0.70 740 257 4.4 0.0092
SQE 3-40 (-N) MSE 3 (-N)
SQ 3-55 (-N) MS 3 (-N)
4 _— 1.15 767 24 5.0 0.0094
SQE 3-55 (-N) MSE 3 (-N)
SQ 3-65 (-N) MS 3 (-N)
5 _— 1.15 822 339 5.2 0.0100
SQE 3-65 (-N) MSE 3 (-N)
SQ 3-80 (-N) MS 3 (-N)
6 _— 1.55 858 339 5.9 0.0104
SQE 3-80 (-N) MSE 3 (-N)
SQ 3-95 (-N) MS 3 (-N)
7 _— 1.55 885 366 6.0 0.0107
SQE 3-95 (-N) MSE 3 (-N)
SQ 3-105 (-N) MS 3 (-N)
8 _— 1.85 939 420 6.4 0.0125
SQE 3-105 (-N) MSE 3 (-N)
SQ 3-120 (-N) MS 3 (-N)
9 R ——— 1.85 939 420 6.4 0.0125
SQE 3-120 (-N) MSE 3 (-N)
6) Including pump, motor, 1.5-metre cable and cable guard.
Electrical data, 1 x 200-240 V, 50/60 Hz
Input power, Output power, Required input Rated current ly4 Rated motor
Pump type Motor type motor (P1) motor (P2) power, pump [A] efficiency (n)
[kW] [kW] [kw] 230V 200V [%]
SQ 3-30 (-N) MS 3 (-N)
0.70 0.70 0.46 3.0 3.6 70
SQE 3-30 (-N) MSE 3 (-N)
SQ 3-40 (-N) MS 3 (-N)
0.99 0.70 0.68 42 5.1 70
SQE 3-40 (-N) MSE 3 (-N)
SQ 3-55 (-N) MS 3 (-N)
1.25 1.15 0.89 5.4 6.3 73
SQE 3-55 (-N) MSE 3 (-N)
SQ 3-65 (-N) MS 3 (-N)
1.52 1.15 1.10 6.7 7.8 73
SQE 3-65 (-N) MSE 3 (-N)
SQ 3-80 (-N) MS 3 (-N)
1.82 1.55 1.31 7.8 9.3 74
SQE 3-80 (-N) MSE 3 (-N)
SQ 3-95 (-N) MS 3 (-N)
2.09 1.55 1.52 9.0 10.7 74
SQE 3-95 (-N) MSE 3 (-N)
SQ 3-105 (-N) MS 3 (-N)
2.33 1.85 1.74 10.3 1.7 74
SQE 3-105 (-N) MSE 3 (-N)
SQ 3-120 (-N) MS 3 (-N)
2.35 1.85 1.76 10.4 11.8 74
SQE 3-120 (-N) MSE 3 (-N)
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Motor Dimensions o
[mm] Netweight  SMiPPing
Pump type Number of stages 7 volume
Output power (P2) [kg]” 317)
Type A B [m°]
[kw]
SQ 5-15 (-N) MS 3 (-N)
1 _— 0.70 740 257 44 0.0092
SQE 5-15 (-N) MSE 3 (-N)
SQ 5-25 (-N) MS 3 (-N)
2 _— 0.70 740 257 4.4 0.0092
SQE 5-25 (-N) MSE 3 (-N)
SQ 5-35 (-N) MS 3 (-N)
3 _— 1.15 821 338 52 0.0100
SQE 5-35 (-N) MSE 3 (-N)
SQ 5-50 (-N) MS 3 (-N)
4 _— 1.55 857 338 5.9 0.0104
SQE 5-50 (-N) MSE 3 (-N)
SQ 5-60 (-N) MS 3 (-N)
5 _— 1.55 93 419 6.2 0.0113
SQE 5-60 (-N) MSE 3 (-N)
SQ 5-70 (-N) MS 3 (-N)
6 _— 1.85 93 419 6.4 0.0113
SQE 5-70 (-N) MSE 3 (-N)

7) Including pump, motor, 1.5-metre cable and cable guard.

Electrical data, 1 x 200-240 V, 50/60 Hz

Rated current 144

Input power, Output power, Required input Rated motor

Pump type Motor type motor (P1) motor (P2) power, pump [A] efficiency (n)

[kW] [kW] [kw] 230V 200V [%]
SQ 5-15 (-N) MS 3 (-N)

0.53 0.70 0.33 23 2.7 70
SQE 5-15 (-N) MSE 3 (-N)
SQ 5-25 (-N) MS 3 (-N)

0.92 0.70 0.63 3.9 4.7 70
SQE 5-25 (-N) MSE 3 (-N)
SQ 5-35 (-N) MS 3 (-N)

1.29 1.15 0.92 5.6 6.5 70
SQE 5-35 (-N) MSE 3 (-N)
SQ 5-50 (-N) MS 3 (-N)

1.70 1.55 1.22 7.3 8.7 74
SQE 5-50 (-N) MSE 3 (-N)
SQ 5-60 (-N) MS 3 (-N)

2.08 1.55 1.51 8.9 10.6 74
SQE 5-60 (-N) MSE 3 (-N)
SQ 5-70 (-N) MS 3 (-N)

243 1.85 1.81 10.7 12.0 74
SQE 5-70 (-N) MSE 3 (-N)
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Dimensions and weights
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Motor Dimensions o
[mm] Netweight ~ -MiPPing
Pump type Number of stages 8 volume
Tvoe Output power (P2) A B [kg]® [m3]®
yp! [kW]
SQ 7-15 (-N) MS 3 (-N)
1 _— 0.7 740 257 4.4 0.0092
SQE 7-15 (-N) MSE 3 (-N)
SQ 7-30 (-N) MS 3 (-N)
2 _—_— 1.15 740 257 4.8 0.0092
SQE 7-30 (-N) MSE 3 (-N)
SQ 7-40 (-N) MS 3 (-N)
3 _— 1.55 857 338 5.9 0.0125
SQE 7-40 (-N) MSE 3 (-N)
SQ 7-55 (-N) MS 3 (-N)
4 1.85 857 338 6.1 0.0125
SQE 7-55 (-N) MSE 3 (-N)

8) Including pump, motor, 1.5-metre cable and cable guard.

Electrical data, 1 x 200-240 V, 50/60 Hz

Rated current 144

Input power, Output power, Required input power, Rated motor
Pump type motor (P1) motor (P2) pump [A] efficiency (n)
[kW] [kW] [kW] 230V 200V [%]
SQ 7-15 (-N)
0.73 0.70 0.48 3.1 3.7 70
SQE 7-15 (-N)
SQ 7-30 (-N)
1.26 1.15 0.90 55 6.4 73
SQE 7-30 (-N)
SQ 7-40 (-N)
1.81 1.55 1.31 7.8 9.3 74
SQE 7-40 (-N)
SQ 7-55 (-N)
2.18 1.85 1.65 9.5 10.9 74
SQE 7-55 (-N)
GRUNDFOS /: “
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7.Technical data

SQ and SQE pumps

Mains supply to pump

1 x 200-240 V -10 % / +6 %, 50/60 Hz, PE
1% 100-115V -10 % / +6 %, 50/60 Hz, PE

Starting

Soft starting

Stopping

Soft stopping when stopped by CU 300 or CU 301

Run-up time

Maximum 3 seconds
No limitation to the number of starts/stops per hour

Motor protection

There is built-in motor protection against the following:
* dry running
» overvoltage and undervoltage (cuts out below 150 V and above 315 V)
+ overload

* overtemperature.

Sound pressure level

The sound pressure level is lower than the limiting values stated in the EC Machinery Directive.

Radio noise

SQ and SQE pumps comply with the EMC Directive (2014/30/EU).

Standards used: EN 55014-1:2006 + A1:2009 + A2:2011, EN 55014-2:1997 + A1:2001 + A2:2008, EN
61000-3-2:2014 and EN 61000-3-3:2013.

Reset function

SQE pumps can be reset via CU 300 or CU 301

Power factor

PF =1

Operation via generator

We recommend that the generator output be equal to the motor input power (P1) plus 50 %, and at least (P1) plus
10 %.

Earth leakage circuit breaker

If the pump is connected to an electric installation where an earth leakage circuit breaker (ELCB) is used as an
additional protection, the circuit breaker must trip when earth fault currents with pulsating DC content occur.

SQ1,8Q2,SQ3:Rp11/4

Pipe connection

SQ5,85Q7:Rp11/2
(Male thread must be R type)

Borehole diameter

Minimum 76 mm

Installation depth

The installation depth must be maximum 150 m below the static water table (15 bar).
For horizontal installation, flow sleeve is recommended.
The installation depth below dynamic water level (in either horizontal or vertical installation) must be 0.5 m.

NPSH

Minimum 8 m

Strainer

Holes in the suction strainer: ©2.3 mm

Pumped liquids

SQ, SQE (EN 1.4301), SQ-N (EN 1.4401): pH 5 to 9.

Factory settings
200-240 V motors 100-115 V motors

Alarm

0.7 kW 1.15 kW 1.55 kW 1.85 kW 0.7 kW
Overvoltage ¥ 280 VAC 280 VAC 280 VAC 280 VAC 150 VAC
Undervoltage Speed reduction: 198 V. Speed reduction: 198 V' Speed reduction: 207 V  Speed reduction: 207 V' Speed reduction: 90 V

Stop limit: 150 V Stop limit: 150 V Stop limit: 150 V Stop limit: 150 V Stop limit: 75V
Dry-running stop sow 680 W 800 W 900 W 300 W

550 W 10)

Speed reduction

In connection with
undervoltage or
overload

Electronics temperature

Stop limit: 60 °C

Stop limit: 65 °C

Stop limit: 65 °C

Stop limit: 70 °C

Stop limit: 70 °C

Restart: 50 °C

Restart: 55 °C

Restart: 55 °C

Restart: 60 °C

Restart: 60 °C

Overload 52A 8.4A 11A 12A 12A
9) 200-240 V motors: Operation is guaranteed up to 280 VAC.
100-115 V motors: Operation is guaranteed up to 150 VAC,
In order to avoid unnecessary stops, the overvoltage stop limit is as stated.
10) Applies only to SQ/SQE 2-55.
GRUNDFOS 1: “
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CU 300 and CU 301 control units

SQ, SQE

Voltage 1 x 100-240 V -10 % / +6 %, 50/60 Hz, PE
Power consumption 5W

Current consumption Maximum 130 mA

Enclosure class IP55

Ambient temperature

During operation: -30 °C to +50 °C
During storage: -30 °C to +60 °C

Relative humidity

95 %

Pump cable

Maximum length between CU 300 or CU 301 and pump: 300 m

Backup fuse

Maximum 16 A

CU 300 and CU 301 comply with the EMC Directive (2014/30/EU).

Radio noise .

The standard used is EN 60730-1:2016.
Marking CE
Load Maximum 100 mA

Mains connection of pump via pressure switch

The pressure switch must be rated to the maximum amps of the specific pump size.

Wiring diagram to main supply
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SQ, SQE

Electrical connection of CU 301

IN GND

+24V

Electrical connection of CU 301

TMO033430

Sensor

Voltage signal: DC 0-10 V/2-10 V, R; = 11 kQ

Tolerance: + 3 % at maximum voltage signal.

Screened cable recommended. Maximum cable length: 500 m.

Current signal: DC 0-20 mA / 4-20 mA, R; = 500 Q
Tolerance: + 3 % at maximum current signal.
Screened cable recommended. Maximum cable length: 500 m.

Product number for the pressure sensor, 4-20 mA, 0-6 bar: 96437851.

Operating relay

The operating relay is a normally open (NO) contact.
The relay is activated when the pump is running.

* Maximum current: 0.5 A

* Maximum voltage: 230 VAC

GRUNDFOsS %%
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Electrical connection of CU 300
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SQ, SQE

Alarm relay

Potential-free changeover contact.

Maximum contact load: AC 250 V, maximum current 1 A.
Minimum contact load: DC 5V, 10 mA.

Auxiliary relay

Potential-free changeover contact.

Maximum contact load: Safety extra-low voltage to be used only.
Maximum current 1 A.

Minimum contact load: DC 5V, 10 mA.

Digital input

External potential-free contact.
Logic "0": Ui > 3.2 V.

Logic "1": Ui < 0.9 V.

Sensor 1
Voltage signal: DC 0-10 V/2-10 V

Screened cable recommended. Maximum cable length: 500 m.

Current signal: DC 0-20 mA / 4-20 mA

Screened cable recommended. Maximum cable length: 500 m.

Sensor 2
Potentiometer: DC 0-24 V, 10 kQ (via internal voltage supply).

Screened cable recommended. Maximum cable length: 100 m.

Voltage signal: DC 0-10 V/ 2-10 V

Screened cable recommended. Maximum cable length: 500 m.

Current signal: DC 0-20 mA / 4-20 mA

Screened cable recommended. Maximum cable length: 500 m.
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Material specification, pump

EN EN
Pos. Component Material SQ/ AISI SQ-N/
SQE SQE-N
1 Valve casing Polyamide
1a Outlet chamber  Stainless steel 1.4301 304 1.4401 316
1d  O-ring NBR rubber
2 Valve cup Polyamide
3 Valve seat NBR rubber
4a Empty chamber Polyamide
6  Top bearing NBR rubber
Neck ring TPU/PBT
7a  Lock ring Stainless 14310 310 1.4404 316
spring steel
7b Nec_k ring Polyamide
retainer
9b Chamber top Polyamide
9c Chamber bottom Polyamide
Impeller with
13 tungsten carbide Polyamide
bearing
14 Inlet Polyamide
interconnector
14a Ring Stainless steel 1.4301 304 1.4401 316
16 Shaft with Stainless steel 1.4301 304 1.4401 316
coupling Sintered steel
18 Cable guard Stainless steel 1.4301 304 1.4401 316
18a Screwsforcable g steel 1.4401 316  1.4401 316
guard
Cone for
30 pressure Polyamide
equalisation
32 Guide vanes Polyamide
. Stainless 316L 316L
39 Spring spring steel 1.4406 N 1.4406 N
55 Pump sleeve Stainless steel 1.4301 304 1.4401 316
64  Priming screw Polyamide
70 Valve guide Polyamide
86 Lip seal ring NBR rubber
Cone for
87 pressure Polyamide/
equalisation NBR rubber
complete

A sesawa awD \@
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Material specification, motor
sQ, SQ-N, SQE, SQE-N

EN Alsl
Pos. Component Material
MS 3/MSE 3

201 Stator Stainless steel 1.4301 304
202 Rotor Stainless steel 1.4301 304
202a Stop ring PP
202b Strainer Polyester
203 Thrust bearing Carbon

Radial bearing,  Silicon carbide/tungsten
204 : )

lower carbide (coating)

Radial bearing,  Silicon carbide/tungsten
205 - ;

upper carbide (coating)

. See Section Product

220 N:Stor cable with range and Section

piug Submersible drop cable
222a Filling plug Silicone LSR
223 Electronic unit
225 Top cover Stainless steel 1.4301 304
232 Shaft seal NBR
250 Screw (M4) Stainless steel 1.4401 316

Motor liquid SML-3
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8.Accessories
CU 301

TMO77843

CU 300
Product Product number
CU 300 96422775 (English)

Language-specific CU 300 versions are available on request.

Grundfos GO MI 301

Grundfos GO is used for wireless infrared or radio
communication with the pumps.

MI 301 is a module with built-in infrared and radio
communication. Ml 301 must be used in conjunction with
Android or iOS-based smart devices with a Bluetooth

Product Product number . MI 301 h h ble Li-ion batt d
connection. as rechargeable LI-lon pattery an
CU 301 Elunit/Bar cpl. (Europe) 96436753 9 y
must be charged separately.
CU 301 Elunit/PSI cpl. w. sensor (USA) 96438895
CU 301 Elunit/Bar cpl. w. Sensor (Europe) 98594079
CU 301 Elunit/PSI cpl. (USA) 96436754
CU 301 Elunit/Bar cpl. (Japan) 96438896
CU 301 Elunit/kPa cpl. (APREG) 96438897 §
Pressure sensor for CU 301 =
- MI 301
M
Product easuring range Product number
[bar]
i Product number: 98046408
Pressyre sensor Kkit, 0-6 405168
including 2 m cable
SPP 1 potentiometer
Constant-pressure package without
the pump
Contents Product number <
o
« CU 301 control unit §
«  Tank, 8 litres e
=
* Pressure sensor, Pt 0-6 bar
' 96524504
* Pressure gauge, 10 bar, @63
« Ball valve, 3/4"
« Cable clips, 20 pieces
Note: The constant-pressure package can be used with all SQE pumps. - - SENSOR IN
TEIE jma N |
. E | g *~anp
Constant-pressure packages with the g §6] |7 Zeaive
pump
o
Cable length Product =
Contents Pump type [m] number
One constant-pressure SQE 2-55 40 96524505 D ioth Versi Product
; escription ersion
]E’oal‘l‘;ﬁﬁz includes the SQE 2-85 60 96524506 number
: . External potentiometer with
. SQE 2-115 80 96524507
SQE pump incl. C?ble cabinet for wall mounting. G(';;Jenndtifg;;?: 1
: ?Uk3%1l_:°mr°| unit SQE 3-65 20 96524502 Screened cables, 4-wire cable. Enclos e cla.ss P55 625468
. u . .
ank, o litres SQE 3-65 40 96524501 Maximum cable length: 100 m.
* pressure sensor, Pt 0-6
bar SQE 3-105 80 96524508
* pressure gauge, 10 bar,  SQE 5-50 40 96524509
263
*  ball valve, 3/4” SQE 5-70 40 96524503
« cable clips, 20 pieces.
GRUNDFOS 1: “
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Pressure Manager

SQ, SQE

Pressure gauge

3
3
3
=
=
Maximum .
Product Voltage current Motor size (P2) Product
vl [kW] / [hp] number
[A]
PM 1 1.5 bar 230 6 0.7/05 96848693
PM 1 2.2 bar 230 6 0.7/05 96848722
0.7-1.15/
PM 2 230 10 96848740
0.5-0.75
Pressure tank
- D -
1
I
1 <
3
S
. 2
Duty range
Precharge pressure: 1.5 bar
Maximum operating pressure: 10 bar
Maximum liquid temperature: +99 °C
Flange material: Stainless steel
Description ) D H Weight Product
. Connection
[litre] [mm] [mm] [kg] number
8 G 3/4 202 303 23 96528335
18 G 3/4 279 367 4.6 96526322
24 G1 289 447 5.1 96528339
33 G1 289 584 6.7 96528340
60 G1 397 557 11.0 96528341
801 G1 397 755 16.0 96528342

1) For installation on the floor. Fitted with 90° elbow.

GRUNDFOs %%
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3
)
s
=
Measuring range ) Diameter Product
Connection
[bar] [mm] number
0-6 G 1/4 50 ID3266
0-10 G 1/4 63 ID8048
Submersible drop cable
&
R
8
s
=
Nominal Product
Description Version diameter roduc
number
[mm]
2
3G 1.5 mm 96-125 ID7946
(round)
2
3G 2.5 mm 1.5-14.5 ID7947
(round)
3-core cable including 5
earth conductor (KTW- 3C 4-3 mm 13.0-16.0 ID7948
approved) 2 (round)
2
3G 6.0 mm 14.5-20.0 RM4098
(round)
2
3G x 1.5 mm 6.5-13.2 RM3952
(flat)
12) When ordering, state the length [m].
Cable termination kit, type KM
E—
& |7 B 2
& 8
& =
Cross-section Product
Description of leads roduc
number
[mm2]
The kit is for watertight shrink-joining
of motor cable and submersible drop
cable (round or flat cable).
Enables the joining of:
« cables of equal size
« cables of different size 15-6.0 96021473

» cable leads with single leads.

The joint is ready for use after a few
minutes and requires no long
hardening time like resin joints.

The joint cannot be separated.




SQ, SQE

Cable clips

&
Q
N
o
s
=
L Product
Description
number
Sacrificial anodes are placed on the bottom of the pump
and motor as a protection against corrosion.
The number of anodes depends on the pump and the
motor.
The product number includes 1 zinc anode and 4
threaded rods. 99599098
Dimensions:
The zinc anode adds 55 mm (2.2 in) to the length of the
pump.

Minimum borehole diameter: 76 mm (3 in).

Flow sleeve

2
<
8
=
=
Description Specification Product
number
The clips are for fastening of cable
and straining wire to the riser pipe.
The clips must be fitted every 3 Length=7.5m
115016
metres. 16 buttons
One set is for approximately 45 m
riser pipe.
Straining wire
S
R
I 8
=
~
_ Diameter Product
Description
[mm] number
The wire is stainless steel EN 1.4401.
2 ID8957
It retains the submersible pump. '3
13) When ordering, state the length [m].
Wire clamp
3
R
o
o
s
~
Description Material Product
number
Two clamps per loop Stainless steel EN 1.4401 1D8960
Zinc anodes
N
Q
S
=
=
L Product
Description
number
Sacrificial anodes are placed on the outside of the pump
and motor as a protection against corrosion.
The zinc anode kit consists of 2 zinc anodes and a set
of fasteners. 92836041
Dimensions:

Diameter when fitted: 125 mm (4.9 in).
Minimum borehole diameter: 127 mm (5 in).

ol S
g g
i 210 S
E 250 =
Z
Description Material Product
number
Flow sleeve including
strainer and supporting Stainless steel EN 1.4301 98148594
bracket
Flow sleeve Stainless steel EN 1.4301 97535677
Strainer Stainless steel EN 1.4301 97943446
Supporting brackets Stainless steel EN 1.4301 97512995
GRUNDFOS 1: “

47

Accessories



ejep Japio

9.0Order data
SQ, SQ-N, SQE, SQE-N

Complete unit, 1 x 200-240 V, 1.5 m

cable

SQ, SQ-N, SQE, SQE-N

I

Note:A cable joint set is included in all -N models.

Complete unit: SQ 1, SQ 1-N, SQE 1, SQE 1-

TMO012748

SQ, SQE

Complete unit: SQ 2, SQ 2-N, SQE 2, SQE 2-

N
Motor

Pump type Type ompm[ﬁmer (P2) Product number
SQ 2-35 MS 3 0.70 96510198
SQ2-35N MS 3-N 0.70 96160412
SQE 2-35 MSE 3 0.70 96510150
SQE 2-35N  MSE 3-N 0.70 96160445
SQ 2-55 MS 3 0.70 96510199
SQ2-55N MS 3-N 0.70 96160413
SQE 2-55 MSE 3 0.70 96510151
SQE 2-55N  MSE 3-N 0.70 96160446
SQ 2-70 MS 3 1.15 96510200
SQ2-70N MS 3-N 1.15 96160414
SQE 2-70 MSE 3 1.15 96510152
SQE 2-70N  MSE 3-N 1.15 96160447
SQ 2-85 MS 3 1.15 96510201
SQ2-85N MS 3-N 1.15 96160415
SQE 2-85 MSE 3 1.15 96510153
SQE 2-85N  MSE 3-N 1.15 96160448
SQ 2-100 MS 3 1.55 96510202
SQ2-100N  MS3-N 1.55 96160416
SQE 2-100 MSE 3 1.55 96510154
SQE 2-100 N MSE 3-N 1.55 96160449
SQ 2-115 MS 3 1.85 96510203
SQ2-115N MS 3-N 1.85 96160417
SQE 2-115 MSE 3 1.85 96510155
SQE 2-115N  MSE 3-N 1.85 96160450
SQ 2-130 MS 3 1.85 92994556
SQ2-130N MS 3-N 1.85 93001363
SQE 2-130 MSE 3 1.85 93001365
SQE 2-130 N MSE 3-N 1.85 93001366

N
Motor
Pump type Output power Product number
Type (P2)
[kW]

SQ 1-35 MS 3 0.70 96510178
SQ1-35N MS 3-N 0.70 96160403
SQE 1-35 MSE 3 0.70 96510071
SQE 1-35N MSE 3-N 0.70 96160436
SQ 1-50 MS 3 0.70 96510179
SQ 1-50 N MS 3-N 0.70 96160404
SQE 1-50 MSE 3 0.70 96510141
SQE 1-50 N MSE 3-N 0.70 96160437
SQ 1-65 MS 3 0.70 96510190
SQ 1-65N MS 3-N 0.70 96160405
SQE 1-65 MSE 3 0.70 96510142
SQE 1-65 N MSE 3-N 0.70 96160438
SQ 1-80 MS 3 1.15 96510191
SQ 1-80 N MS 3-N 1.15 96160406
SQE 1-80 MSE 3 1.15 96510143
SQE 1-80 N MSE 3-N 1.15 96160439
SQ 1-95 MS 3 1.15 96510192
SQ 1-95N MS 3-N 1.15 96160407
SQE 1-95 MSE 3 1.15 96510144
SQE 1-95N MSE 3-N 1.15 96160440
SQ 1-110 MS 3 1.15 96510193
SQ 1-110N MS 3-N 1.15 96160408
SQE 1-110 MSE 3 1.15 96510145
SQE 1-110 N MSE 3-N 1.15 96160441
SQ 1-125 MS 3 1.55 96510194
SQ 1-125N MS 3-N 1.55 96160409
SQE 1-125 MSE 3 1.55 96510146
SQE 1-125N  MSE 3-N 1.55 96160442
SQ 1-140 MS 3 1.55 96510195
SQ 1-140 N MS 3-N 1.55 96160410
SQE 1-140 MSE 3 1.55 96510147
SQE 1-140 N MSE 3-N 1.55 96160443
SQ 1-155 MS 3 1.85 96510196
SQ 1-155 N MS 3-N 1.85 96160411
SQE 1-155 MSE 3 1.85 96510148
SQE 1-155N  MSE 3-N 1.85 96160444
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Complete unit: SQ 3, SQ 3-N, SQE 3, SQE 3-

Complete unit: SQ 5, SQ 5-N, SQE 5, SQE 5-

N N
Motor Motor
Pump type Output power (P2) Product number Pump type Output power (P2) Product number
Type (kW] Type [kW]
SQ 3-30 MS 3 0.70 96510204 SQ 5-15 MS 3 0.70 96510211
SQ3-30N MS 3-N 0.70 96160419 SQ5-15N MS 3-N 0.70 96160426
SQE 3-30 MSE 3 0.70 96510156 SQE 5-15 MSE 3 0.70 96510163
SQE 3-30N  MSE 3-N 0.70 96160452 SQE 5-15N  MSE 3-N 0.70 96160459
SQ 3-40 MS 3 0.70 96510205 SQ 5-25 MS 3 0.70 96510212
SQ3-40N MS 3-N 0.70 96160420 SQ5-25N MS 3-N 0.70 96160427
SQE 3-40 MSE 3 0.70 96510157 SQE 5-25 MSE 3 0.70 96510164
SQE 3-40N  MSE 3-N 0.70 96160453 SQE 5-25N  MSE 3-N 0.70 96160460
SQ 3-55 MS 3 1.15 96510206 SQ 5-35 MS 3 1.15 96510213
SQ3-55N MS 3-N 1.15 96160421 SQ5-35N MS 3-N 1.15 96160428
SQE 3-55 MSE 3 1.15 96510158 SQE 5-35 MSE 3 1.15 96510165
SQE 3-55 N MSE 3-N 1.15 96160454 SQE 5-35 N MSE 3-N 1.15 96160461
SQ 3-65 MS 3 1.15 96510207 SQ 5-50 MS 3 168 96510214
SQ3-65N MS 3-N 1.15 96160422 SQ 5-50 N MS 3-N 1.55 96160429
SQE 3-65 MSE 3 1.15 96510159 SQE 5-50 MSE 3 1.55 96510166
SQE 3-65N  MSE 3-N 1.15 96160455 SQE 5-50 N MSE 3-N 1.55 96160462
SQ 3-80 MS 3 1.55 96510208 SQ 5-60 MS 3 1.55 96510215
SQ3-80N MS 3-N 1.55 96160423 SQ 5-60 N MS 3-N 1.55 96160430
SQE 3-80 MSE 3 1.55 96510160 SQE 5-60 MSE 3 1.55 96510167
SQE 3-80N  MSE 3-N 1.55 96160456 SQE 5-60 N MSE 3-N 1.55 96160463
SQ 3-95 MS 3 1.55 96510209 SQ 5-70 MS 3 1.85 96510217
SQ3-95N MS 3-N 1.55 96160424 SQ5-70 N MS 3-N 1.85 96160431
SQE 3-95 MSE 3 1.55 96510161 SQE 5-70 MSE 3 1.85 96510168
SQE 3-95N  MSE 3-N 1.55 96160457 SQE 5- 70N  MSE 3-N 1.85 96160464
SQ 3-105 MS 3 1.85 96510210
SQ3105N  MS 3N 1.85 06160425 Complete unit: SQ 7, SQ 7-N, SQE 7, SQE 7-
SQE 3-105 MSE 3 1.85 96510162 N
SQE 3-105 N MSE 3-N 1.85 96160458 Motor
SQ 3-120 MS 3 1.85 93001417 Pump type Output power (P2)  Product number
8Q3-120N  MS3-N 1.85 93001533 Type kW]
SQE 3-120 MSE 3 1.85 93001537 sQ7-15 MS 3 0.70 96510218
SQE 3-120N  MSE 3-N 1.85 93001538 sSQ7-15N MS 3-N 0.70 96160432
SQE 7-15 MSE 3 0.70 96510169
SQE 7-15N  MSE 3-N 0.70 96160465
SQ 7-30 MS 3 1.15 96510219
SQ7-30N MS 3-N 1.15 96160433
SQE 7-30 MSE 3 1.15 96510170
SQE7-30N  MSE 3-N 1.15 96160466
SQ 7-40 MS 3 1.55 96510220
SQ7-40N MS 3-N 1.55 96160434
SQE 7-40 MSE 3 1.55 96510171
SQE7-40N  MSE 3-N 1.55 96160467
SQ 7-55 MS 3 1.85 93001547
SQ7-55N MS 3-N 1.85 93001588
SQE 7-55 MSE 3 1.85 93001566
SQE 7-55N  MSE 3-N 1.85 96160468
crunbpros ™
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Submersible drop cables

The selection of drop cable dimension requires an
evaluation of the voltage drop, the maximum motor
current and the dimensioning current of the cable as a
minimum. According to IEC 60364-5-52: 2009, 5 % is the
maximum recommended voltage drop for cables up to
100 m. Where IEC does not apply, local regulations may
require a different calculation. If the motor supply voltage
drops below approximately 63 % of the nominal voltage,
the motor will stop.

Maximum cable lengths

The maximum length for a given cable can be calculated
by the following equation:
UxAU
Lmax = D [m]
%2100 x (PF x £)

Lmax = maximum cable length [m]

U = rated or nominal supply voltage [V]

AU = maximum recommended voltage drop [%]

| = maximum motor current [A]

The SQ and SQE product families use the MS3 and
MSE3 motor family which has four different motor sizes
(P2): 0,70 kW, 1,15 kW, 1,55 kW and 1,85 kW.

p = specific resistance: [Q mm2/m]

The specific resistance of the drop cables supplied by
Grundfos for SQ and SQE is 0,02 [Q mm2/m].

g = cross-sectional area of the individual wires in the
submersible drop cable [mm?]

Note that the equation is valid only for SQ and SQE as it
requires that the Power Factor (PF) of the motor unit
equals 1.0. For SQ and SQE, the PF equals 1.0 due to
the characteristics of the built-in inverter in the MS3 and
MSES3 motors.

GRUNDFOs %%
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Calculation example
The following example calculates the maximum cable
length of an SQ 2-55 MS3-motor with a P2 of 0.70 kW,
using a drop cable with a wire cross-sectional area of 1.5
mm2-
The following parameters are used:
Nominal supply voltage (U): 230 V
Maximum recommended voltage drop (AU): 5 %
Maximum motor current (I): 5.2 A for the MS3 motor with
a P2 equal to 0.70 kW
Specific resistance of cable (p): 0.02 Q mm?2/m
Cross-sectional area of the individual wires (q): 1.5 mm?2
cable

240V % 5%

0.020mm?/m
2

Lmax = =150 [m]

52Ax2x100x% 1 x
1.5mm
The table below shows the values for maximum cable
length calculated for all MS3 motors in combination with
the available sizes and lengths of drop cables.

Maximum cable length

P2 ! u AU [m]

kW] [A] VI [%]

1.5mm2 25mm2 4mm2 6 mm?
0.7 5.2 240 5 86 144 230 346
1.15 8.4 240 5 53 89 142 214
155 11.0 240 5 40 66 107 160
1.85 120 240 5 37 62 100 150
p = 0.02 [Q mm?/m]
SQ, SQ-N, SQE, SQE-N drop cables
Cross-section of leads
Le[:?lth 1.5 mm? 2.5 mm? 4 mm?2 6 mm?
Flat Round Round Round
15 97778318 - - -
5 97778319 - - -
10 97778320 - - -
15 97778321 - - -
20 97778322 - - -
30 97778323 - - -
40 97778324 97778346 - -
50 97778325 97778347 - -
60 97778326 97778348 - -
70 97778327 97778349 - -
80 97778328 97778350 97778353 -
90 97778329 97778351 97778354 97778356
100 97778330 97778352 97778355 97778357
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SQ and SQE including cable

Packages of SQ and SQE pumps including selected

Spare motor with cable

. . Type P1 P2 Voltage Part number
lengths of submersible drop cable are listed below. yp 9
. MS 3 1000 700 200-240VAC 96160850
The cable lengths in the table below are calculated
according to the actual motor load of each specific pump 2"253; (sQ 1000 700 200-240VAC 96160570
size.
MS 3 1000 700 100-115VAC 96160551
Cable length MS 3 1500 1150 200-240VAC 96160851
Pump 2 Product
type (3 * 1.5 mm<) number Ms 3 2200 1550 200-240VAC 96160852
[m] MS 3 2400 1850 200-240VAC 96160853
SQ 1-65 30 96524421
SQ 1-80 30 96524428 MSE 3 1000 700 200-240VAC 96195288
SQ 1-80 50 96524429
5Q 1-140 70 9652444214 2"_25'5)3 (SQE 4000 700 200-240VAC 96165289
SQ2-35 15 96524423 MSE 3 1000 700 100-115VAC 96195293
SQ 2-55 10 96524430 MSE 3 1500 1150 200-240VAC 96195290
SQ 2-55 15 96524431 MSE 3 2200 1550 200-240VAC 96195291
8Q 2-55 30 96524432 MSE 3 2400 1850 200-240VAC 96195292
SQ 2-55 60 96524433
SQ 2-70 30 96524434 MS 3-N 1000 700 200-240VAC 96160858
SQ 2-70 60 96524436 _
MO NSA 1000 700 200-240VAC 96160918
SQ 2-70 80 96524435 14) -55N)
SQ 2-85 40 06524443 MS 3-N 1500 1150 200-240VAC 96160859
SQ 2-85 80 0652444419 MS 3-N 2200 1550 200-240VAC 96160860
SQ 330 30 96618723 MS 3-N 2400 1850 200-240VAC 96160861
SQ 3-40 15 96524426
SQ 3440 30 06524427 MSE 3-N 1000 700 200-240VAC 96195294
SQ 3-40 30 96160577 19) MSE 3-N i
(SQE 2.55N) 1000 700 200-240VAC 96160919
SQ 3-55 15 96524437
MSE 3-N 1500 1150 200-240VAC 96195295
SQ 3-55 30 96524438
MSE 3-N 2200 1550 200-240VAC 96195296
SQ 3-65 30 96524439
MSE 3-N 2400 1850 200-240VAC 96195297
SQ 3-65 40 96524440
SQE 3-65 40 96524475
SQ 3-80 30 96524445
SQ 3-80 50 96524446
SQ 3-95 70 96524447 14)
SQ 3-105 80 96524448 16)
SQ 5-35 15 96524441
SQ 5-35 30 96160956
SQE 5-35 30 96647657
SQ 5-50 15 96524449
SQ 5-50 30 96524450
SQ 5-60 30 96524451
SQ 5-70 30 96524452
SQ 7-40 15 96524453
14)3 x 2.5 mm?
15) Fitted with schuko plug.
16)3 x 4 mm?2
crunbpros ™
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10. Grundfos Product Center

Online search and sizing tool to help you make the right choice.
From the international view, you can select your specific country to view the product range available to you.
International view: http://product-selection.grundfos.com

All the information you need in one place

Performance curves, technical specifications, pictures, dimensional drawings, motor curves, wiring
diagrams, spare parts, service kits, 3D drawings, documents, system parts. The Product Center
displays any recent and saved items - including complete projects - right on the main page.
Downloads

On the product pages, you can download installation and operating instructions, data booklets,
service instructions, etc., in PDF format.

crunbros ™ 7 © www i & Ssignin
SUPPORT LEARN ABOUT US CONTACT US Q

services  Applications

Find a Grundfos product

Q

Size your product

Find the right pump for your installation requirements.

2

Set Flow and Head

size by Select application area

Application v v )

When you select your country, you will see the menus below. Note that some menus may not be available depending on
the country.

Example: https://product-selection.grundfos.com/uk

Pos. Description
1 Products & services enables you to find products and documents by typing a product number or name into the search field.
2 Applications enables you to choose an application to see how Grundfos can help you design and optimise your system.
3 Products A-Z enables you to look through a list of all the Grundfos products.
4 Categories enables you to look for a product category.
5 Liquids enables you to find pumps designed for aggressive, flammable or other special liquids.
6 Product replacement enables you to find a suitable replacement.
7 WWW enables you to select the country, which changes the language, the available product range and the structure of the website.
8 Sizing enables you to size a product based on your application and operating conditions.
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11. Document quality feedback

To provide feedback about this document, scan the QR
code using your phone’s camera or a QR code app.

FEEDBACKV7141076

Click here to submit your feedback

GRUNDFOS

o™

>\

53

Document quality feedback


https://grundfos.eu.qualtrics.com/jfe/form/SV_dmzKoV4ckYCVSlw?document_id=V7101476&salescompany=&PU=&Q_Language=EN&ecm_number=1366227&document_type=

‘pantesai s)ybu e ‘S/y BulpjoH sojpunio +20z © “dnoug sojpuni9 ay 1 Aq paumo syewapes) paialsibal ale ‘00| sopunis) 8y} pue Sojpunio o) paywil| Jou Ing Buipnjoul ‘[eusiew siy) ul pake|dsip Sylewapel]

GRUNDFOS 2»\

(2]
I~
o0
3 £5¢909
S T o E
; = C O o
3 Qo c+— 0
~ Totog
ORE
©|q N g o0
N |© O—->mnN~ T
o8 L oo® <
- |2 O>SRw o
~|2 5597t s3
S| E8x3s
Ooor 3




	1. Product Introduction
	Applications
	Features and Benefits
	Performance range
	Pump and motor range
	Pipe connection
	Type key
	Pumped liquids
	Sand content
	Temperature
	Viscosity


	2. Features and benefits
	Dry-running protection
	High pump efficiency
	High motor efficiency
	Wear resistance
	Protection against upthrust
	Excellent starting capabilities
	Overvoltage and undervoltage protection
	Overload protection
	Overtemperature protection
	Reliability
	Variable speed
	Installation
	Service

	3. Application examples
	SQ with pressure switch and pressure tank
	SQ with Pressure Manager (with or without pressure tank)
	Features and benefits

	Constant-pressure control with CU 301, residential water supply
	Features and benefits
	Function

	Constant-pressure control with the CU 301, irrigation
	Features and benefits
	Function

	Maintaining a constant water table
	Features and benefits
	Sensors

	Emptying or filling a tank
	Pumping from one tank to another
	Functioning and benefits
	Sensors

	Workshop setting of operating parameters
	Dry-running protection

	Manual speed control of SQE (sampling)
	Features and benefits
	Dry-running protection

	Replacement in existing installation
	Features and benefits


	4. Control units
	CU 301 constant pressure control
	Grundfos GO
	Communication
	Grundfos GO menus for CU 301

	CU 300 multi-function control
	Benefits of CU 300 and Grundfos GO
	Grundfos GO menus for CU 300
	Status menu
	Settings menu


	5. Pump selection
	Determining head and flow
	Water demand
	Head
	How to select an SQ pump
	How to select an SQE pump

	Variable speed
	Pump sizing
	Selection of pressure tank
	Selecting the right pump for the SQE constant-pressure system
	How to select an SQE pump
	Head losses (Hf) in plastic pipes and ordinary water pipes

	Curve conditions

	6. Performance curves and technical data
	SQ 1, SQ 1-N, SQE 1, SQE 1-N
	Dimensions and weights
	Electrical data, 1 × 200-240 V, 50/60 Hz
	SQ 2, SQ 2-N, SQE 2, SQE 2-N
	Dimensions and weights
	Electrical data, 1 × 200-240 V, 50/60 Hz
	SQ 3, SQ 3-N, SQE 3, SQE 3-N
	Dimensions and weights
	Electrical data, 1 × 200-240 V, 50/60 Hz
	SQ 5, SQ 5-N, SQE 5, SQE 5-N
	Dimensions and weights
	Electrical data, 1 × 200-240 V, 50/60 Hz
	SQ 7, SQ 7-N, SQE 7, SQE 7-N
	Dimensions and weights
	Electrical data, 1 × 200-240 V, 50/60 Hz

	7. Technical data
	SQ and SQE pumps
	Factory settings
	CU 300 and CU 301 control units
	Mains connection of pump via pressure switch
	Electrical connection of CU 301
	Electrical connection of CU 300
	Material specification, pump
	Material specification, motor

	8. Accessories
	CU 301
	Pressure sensor for CU 301
	Constant-pressure package without the pump
	Constant-pressure packages with the pump
	CU 300
	Grundfos GO MI 301
	SPP 1 potentiometer
	Pressure Manager
	Pressure tank
	Pressure gauge
	Submersible drop cable
	Cable termination kit, type KM
	Cable clips
	Straining wire
	Wire clamp
	Zinc anodes
	Flow sleeve

	9. Order data
	SQ, SQ-N, SQE, SQE-N
	Complete unit, 1 × 200-240 V, 1.5 m cable
	Complete unit: SQ 1, SQ 1-N, SQE 1, SQE 1-N
	Complete unit: SQ 2, SQ 2-N, SQE 2, SQE 2-N
	Complete unit: SQ 3, SQ 3-N, SQE 3, SQE 3-N
	Complete unit: SQ 5, SQ 5-N, SQE 5, SQE 5-N
	Complete unit: SQ 7, SQ 7-N, SQE 7, SQE 7-N

	Submersible drop cables
	SQ and SQE including cable
	Spare motor with cable

	10. Grundfos Product Center
	11. Document quality feedback


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Euroscale Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Uncoated v2)
  /PDFXOutputConditionIdentifier (FOGRA4)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


