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EXHIBIT C1 Equipment Record 

Equipment Data and Spare Parts Summary 

Project Name   Wenatchee Waste Water Improvements Specification 
Section: 11061 

Equipment Name  Non-Potable Water Pumps Year 
Installed: 2012 

Project Equipment Tag No(s). 
Equipment Manufacturer  Grundfos Pumps Corporation Project/ 

Order No.  0094598 
Address  17100 W. 118th Terrace , Olathe, KS 66061 Phone  913-227-3400 

Fax 913-227-3400 Web Site http://us.grundfos.com/ E-mail NA 

Local Vendor/Service Center PumpTech Inc. 

Address 209 S. Hamilton RD, Moses Lake, WA 98837 Phone 509-766-6330 

Fax 509-766-6331 Web Site  www.pumptechnw.com E-mail  esmith@pumptechnw.com 

MECHANICAL NAMEPLATE DATA 
Equip. Grundfos Boosterpaq  CR 15-4  Serial No.  5872  

Make  CR E  Model No. MPC E CRE15-4 7.5HP  

ID No. 5872 Frame No.213TC HP  7.5 RPM 3450  Cap. 90.26 GPM 

Size 2” TDH 206 Imp. Sz. MAX CFM NA PSI 89 

Other: 

ELECTRICAL NAMEPLATE DATA 
Equip. Grundfos Boosterpaq MPC E 
Controller 

 Serial No.5874  

Make Grundfos  Model No. MPC E  

ID No.91142936 Frame No.213tc HP 7.5 V.460 Amp.19-18/9 HZ 60 PH 3 RPM 3450 SF 1.15 

Duty inverter Code IP23 Ins. Cl. B Type 3723M NEMA C Amb. 130  Temp. Rise 90 Rating 460V   

Other: 

SPARE PARTS PROVIDED PER CONTRACT 
Part No. Part Name Quantity 

                                NA  

   

   

   

   

   

RECOMMENDED SPARE PARTS 
Part No. Part Name Quantity 

96511844 GRUNDFOS SEAL KIT FOR CR15  HQQE 1 

96508456 GRUNDFOS STACK KIT FOR CR15-4 1 

   

   

   

   

   

   

   

   

(Jun 1990; Revised Oct 2001, Revised Nov 2007) 
Copyright 1991 HDR Engineering, Inc. 



  

  
  

 

EXHIBIT C2 Equipment Record 

Recommended Maintenance Summary 

Equipment Description BoosterPaq MPC E 4 CR15-4 Project Equip. Tag No(s). Non-Potable Water Pumps 

  

RECOMMENDED BREAK-IN MAINTENANCE (FIRST OIL CHANGES, ETC.) 

INITIAL COMPLETION * 
FOLLOWING START-UP 

D W M Q S A Hours 
        

                 NA- GREASE FOR LIFE BEARINGS. NO OTHER LUBRICATION        

        

        

        

        

        

        

        

        

RECOMMENDED PREVENTIVE MAINTENANCE 
PM TASK INTERVAL * 

D W M Q S A Hours 
    CHECK SYSTEM FOR LEAKS  X      

   CHECK MOTOR TEMPERATURE (CLOSE TO SAME ON ALL MOTORS)  X      

    CHECK CYCLE/ RUN TIME- SHOULD BE CLOSE ON EACH UNIT  X      

        

.        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

* D = Daily W = Weekly M = Monthly Q = Quarterly S = Semiannual A = Annual Hours = Run Time Interval 
(Jun 1990; Revised Oct 2001, Revised Nov 2007) 
Copyright 1991 HDR Engineering, Inc. 
 



  

  
  

 

EXHIBIT C3 Equipment Record 

Lubrication Summary 

Equipment Description Project Equip. Tag No(s). 

  

Lubricant Point   NA – NO LUBRICATION NEEDED 
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(Feb 1991; Revised Oct 2001, Revised Nov 2007) 
Copyright 1991 HDR Engineering, Inc. 
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GRUNDFOS PRODUCT GUIDE

BoosterpaQ® Hydro MPC
Booster sets with 2 to 6 pumps

60 Hz
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1. Product data
Introduction
Grundfos Hydro MPC booster sets are designed for 
transfer and pressure boosting of clean water in

• waterworks
• apartment buildings & hotels
• irrigation
• industry
• hospitals
• schools.
As standard, Hydro MPC booster sets consist of two to 
six CR(E) pumps connected in parallel and mounted 
on a base frame provided with a control cabinet and all 
the necessary fittings.

Most of the booster sets are available with either CR 
pumps and/or CRE pumps. For further information, see 
page 5.

The pumps of the booster set can be removed without 
interfering with the pipework on either side of the 
manifolds. Consequently, even on the largest booster 
sets, service can be performed by a single person with 
a forklift truck or a crane.

Hydro MPC booster sets are divided into seven groups 
based on control variants. For further information, see 
“Product range” on page 5 and “Overview of variants” 
on page 13.

Hydro MPC-E
Booster sets with two to six CRE pumps. The 
terminology CRE means CR pump that includes an 
integrated variable frequency drive(VFD)/motor with 
sizes from 1 to 10 HP.

Hydro MPC-E (CUE)
Booster sets with two to six CR pumps, each 
connected to external CUE VFD.

Hydro MPC-F
Booster sets with two to six CR pumps connected to 
one external VFD.

The speed-controlled operation alternates between the 
pumps of the booster set.

Hydro MPC-S
Booster sets with two to six constant speed CR pumps.

Why select a booster set with electronically 
speed-controlled motors?
Select a Hydro MPC booster set when

• controlled operation is required, i.e. consumption 
fluctuates

• constant pressure is required
• control and monitoring of the performance is

required.
Adjustment of performance offers obvious advantages:

• Improved comfort thanks to reduced noise 
emission, constant pressure control

• Reduced water hammer effect (only electronically 
speed-controlled pumps)

• Reduced maintenance costs.

esmith
Highlight
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Product range

Available as standard.
Available on request.

1) Booster sets with a maximum operating pressure higher than 232 psi are available on request.
2) Standard shaft seal for CR 5 - CR 20 is HQQE. Standard shaft seal for CR 32 - CR 90 is KUHE.
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Variant Hydro MPC-E Hydro MPC-E (CUE) Hydro MPC-F

Hydraulic data

Max. head [ft] 536 536 536

Flow rate [gpm] 0 - 2400 0 - 3600 0 - 3600

Liquid temperature [° F] 32 to 158 32 to 158 32 to 158

Max. operating pressure [psi] 232 1) 232 1) 232 1)

Motor data

Number of pumps 2 - 6 2 - 6 2 - 6

Motor power [HP] 1 - 10 2 - 60 2 - 60

Shaft seal

KUHE (TC/C-TC/EPDM) 2) 2) 2)

HQQE (SiC/SiC/EPDM) 2) 2) 2)

Materials

CR Pumps:
Cast iron and stainless steel AISI 304

CRI Pumps:
Stainless steel AISI 304

CRN Pumps:
Stainless steel AISI 316

Manifold: Stainless steel

Functions

Constant pressure control

Automatic cascade control

Pump changeover/alternation

GENIbus communication (external)

Integrated variable frequency drive 
(VFD)/motor (on pump) - -

External VFD (in cabinet) -

PT PT PT

esmith
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Type key

Operating conditions

Operating pressure
As standard, the maximum operating pressure is 
232 psi.

On request, Grundfos offers Hydro MPC booster sets 
with a higher maximum operating pressure.

Temperature
Liquid temperature: 32 °F to 158 °F
Ambient temperature: 32 °F to 104 °F.

On request, Grundfos offers Hydro MPC booster sets 
with a higher maximum temperature range.

Relative humidity
Max. relative humidity: 95 %.

Example Hydro MPC -E / /NS 2 CRE 10-3 3x460 V, PE, 60Hz

Type range

Subgroups:
Pumps with integrated variable frequency drive
(VFD): -E, -ED, -ES
Pumps with external VFD: -EF, -EDF, -F
Mains-operated pumps (start/stop): -S

Manifold material:
: Stainless steel

Suction manifold:
: with suction manifold

/NS : without suction manifold

Number of pumps with integrated VFD/motor and pump type

Supply voltage, frequency
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2. Construction
Pump
CR pumps are non-self-priming, vertical multistage 
centrifugal pumps.

Each pump consists of a base and a pump head. The 
chamber stack and outer sleeve are secured between 
the pump head and the base by means of staybolts. 
The base has suction and discharge ports on the same 
level (in-line) and of the same port size.

CRE pumps are based on CR pumps. The difference 
between the CR and CRE pump range is the motor. 
CRE pumps are fitted with a Grundfos MLE motor that 
includes an integrated variable frequency drive (VFD).

For further information, see the CR Product Guide 
literature number L-CR-PG-001. The Product Guide is 
available in WebCAPS on www.grundfos.com, see 
page 81.

For information about the pump’s position in the 
booster set, see fig. 4 on page 10.

Shaft seal
All pumps are equipped with a maintenance-free 
mechanical cartridge type shaft seal.
The standard shaft seal for pump sizes CR 3, CR 5, 
CR 10, CR 15, and CR 20 is a HQQE. Seal faces of 
the HQQE shaft seal are silicon carbide/silicon carbide 
with rubber parts of EPDM. The standard shaft seal for 
pump sizes CR 32, CR 45, CR 64, and CR 90 is a 
KUHE. Seal faces of the KUHE shaft seal are tungsten 
carbide/carbon with embedded tungsten carbide with 
rubber parts of EPDM.

Note: Other shaft seal variants are available on 
request.

Fig. 1 Cartridge shaft seal, HQQE shown above

The shaft seal can be replaced without dismantling the 
pump. The shaft seal of pumps with motors of 15 Hp 
and up can be replaced without removing the motor.

For further information, see the product guide titled 
“Shaft seals” (publication number 96519875) available 
in WebCAPS on www.grundfos.com; see page 81.

Motor
Grundfos standard motors - ML and Baldor motors
CR pumps are fitted with a Grundfos specified motor. 
The motors are all heavy-duty 2-pole, NEMA C-face 
motors. The standard motor for pumps 10 Hp and 
below, with 3-phase power, is the Grundfos ML motor 
with a TEFC enclosure. The standard motor for pumps 
above 10 Hp is a Baldor motor with an ODP enclosure.

Single phase motors are available up to 10 Hp. The 
standard motor for single phase power is a Baldor 
motor with a TEFC enclosure.

Integrated frequency-controlled motors - MLE 
motors
The MLE motors consists of a 2-pole, TEFC rated 
enclosure, NEMA C-faced motor and an integrated 
VFD in a NEMA 3R enclosure.

In single phase power, (1 x 208-230 V), Grundfos 
offers MLE motors from 0.5 HP to 1.5 Hp.

In three phase power, (3 x 208-230 V), Grundfos offers 
MLE motors from 1.5 HP to 7.5 Hp.

In three phase power, (3 x 460 V), Grundfos offers 
MLE motors from 1 HP to 10 Hp.

Motors with integrated VFD require no external motor 
protection. The motor incorporates thermal protection 
against slow overloading and seizure (IEC 34-11: TP 
211).

Optional motors
For special applications or operating conditions, 
Grundfos offers custom-built motors such as:

• explosion proof motors
• motors with anti-condensation heating unit
• energy efficient and premium efficiency motors
• motors with thermal protection 

Manifold
A suction manifold of stainless steel (316 or 316 Ti) is 
fitted on the suction side of the pumps. An isolating 
valve is fitted between the suction manifold and the 
individual pumps. A discharge manifold of stainless 
steel (316 or 316 Ti) is fitted on the discharge side of 
the pumps. An isolating valve and a check valve are 
fitted between the discharge manifold and the 
individual pumps. For suction lift applications the 
check valve may be fitted on the suction side on 
request.

For information about the position of the suction and 
discharge manifold, see fig. 4 on page 10.
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Control panel
The control panel is fitted with all the necessary 
components. If necessary, Hydro MPC booster sets 
are fitted with a fan to remove surplus heat generated 
by the variable frequency drive (VFD).

Control panel variants
The control panel are divided into two groups based on 
construction:

• Systems with the control panel mounted on the 
base frame next to the pumps, (solid base).

• Systems with the control panel mounted on a
separate base frame, (split base).
The control panel is mounted on its own base frame 
and therefore suitable for floor mounting near the 
booster system.

For further information, see fig. 4 on page 10 and the 
chapter of Technical data for the individual Hydro 
MPC.

CU 351
CU 351, the control unit of the Hydro MPC, is placed in 
the door of the control cabinet.

Fig. 2 CU 351

The CU 351 features an LCD display, a number of 
buttons, and two indicator lights. The control panel 
enables manual setting and change of parameters 
such as setpoint.

The CU 351 includes application-optimized software 
for setting the booster set to the application in 
question.

IO 351
IO 351 is a module for exchange of digital and analog 
signals between CU 351 and the remaining electrical 
system via GENIbus. IO 351 comes in the variants A 
and B.

Fig. 3 IO 351A and IO 351B

IO 351A
IO 351A is used for one to three Grundfos pumps with 
fixed speed.

IO 351B
IO 351B is used for one to six Grundfos pumps with 
fixed speed and/or one to three pumps controlled by 
external VFD(s). The module can also be used as an 
input-output module for communication with monitoring 
equipment or another external equipment.
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System components

Fig. 4 System components
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Pos. Description Quantity
1 Control panel 1
2 Nameplate 1

3 Suction manifold (316 stainless 
steel) 1

4 Isolating valve 2 per pump
5 Base frame (304 stainless steel) 1
6 Check valve 1 per pump

7 Discharge manifold (316 stainless 
steel) 1

8 Pressure transmitter/gauge 1 per manifold
9 Pump 2 - 6

1

2

3

45

6

7

8

9



In
st

al
la

tio
n

BoosterpaQ® Hydro MPC 3

11

3. Installation
Mechanical installation
Location
The booster set must be installed in a well-ventilated 
area to ensure sufficient cooling of the control panel 
and pumps.

Note: Hydro MPC is not designed for outdoor 
installation and must not be exposed to direct sunlight.

The booster set should be placed with a 3 feet 
clearance in front and on the two sides for inspection 
and removal.

Pipework
Arrows on the pump base show the direction of flow of 
water through the pump.

The pipework connected to the booster set must be of 
adequate size.

The pipes are connected to the manifolds of the 
booster set. Either end can be used. Apply sealing 
compound to the unused end of the manifold and fit 
the screw cap. For manifolds with flanges, a blanking 
flange with gasket must be fitted.

To optimize operation and minimize noise and 
vibration, it may be necessary to consider vibration 
dampening of the booster set.

Noise and vibration are generated by the rotating 
components in the motor and pump and by the flow in 
the pipe and fittings. The effect on the environment is 
subjective and depends on correct installation and the 
state of the remaining system.

If booster sets are installed where the first consumer 
on the line is close to the booster set, it is advisable to 
fit expansion joints on the suction and discharge pipes 
to prevent vibration being transmitted through the 
pipework.

Fig. 5 Schematic view of hydraulic installation

Note: Expansion joints, pipe supports and machine 
shoes shown in the figure above are not supplied with 
a standard booster set.

All nuts should be tightened prior to startup.

The pipes must be fastened to parts of the building to 
ensure that they cannot move or be twisted.

Foundation
The booster set should be positioned on an even and 
solid surface, such as a concrete floor or foundation. If 
the booster set is not fitted with machine shoes, it must 
be bolted to the floor or foundation.

Note: As a rule unless protected, the weight of a 
concrete foundation should be a minimum of 1.5 x the 
weight of the booster set.

Dampening
To prevent the transmission of vibrations to buildings, it 
may be necessary to isolate the booster set foundation 
from building parts by means of vibration dampers.

Determining the correct damper varies from installation 
to installation, and a wrong damper may increase the 
vibration level. Vibration dampers should therefore be 
sized by the supplier of vibration dampers.

If the booster set is installed on a base frame with 
vibration dampers, expansion joints should always be 
fitted on the manifolds. This is important to prevent the 
booster set from “hanging” in the pipework.

TM
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Pos. Description

1 Expansion joint

2 Pipe support and good location for system isolation 
valve

3 Machine shoe
4 Discharge pipe isolation valve

2
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Expansion joints
Expansion joints are installed to

• absorb expansions/contractions in the pipework 
caused by changing liquid temperature

• reduce mechanical strains in connection with 
pressure surges in the pipework

• isolate mechanical structure-borne noise in the 
pipework (only rubber bellows expansion joints).

Note: Expansion joints must not be installed to 
compensate for inaccuracies in the pipework such as 
center displacement of flanges.

Fit expansion joints at a distance of minimum 1 to
1 1/2 times the nominal flange diameter from the 
manifold on the suction as well as on the discharge 
side. This prevents the development of turbulence in 
the expansion joints, resulting in better suction 
conditions and a minimum pressure loss on the 
pressure side. At high water velocities (> 10 ft/s) it is 
advisable to install larger expansion joints 
corresponding to the pipework.

Fig. 6 Examples of rubber bellows expansion joints with 
and without limit rods

Expansion joints with limit rods can be used to 
minimize the forces caused by the expansion joints. 
Expansion joints with limit rods are always 
recommended for flanges larger than 6 inches.

The pipes should be anchored so that it does not 
stress the expansion joints and the pump. Follow the 
supplier’s instructions and pass them on to advisers or 
pipe installers.

Electrical installation
The electrical installation should be carried out by an 
authorized person in accordance with local 
regulations.

• The electrical installation of the booster set must be 
carried out in accordance with enclosure class or 
panel rating.

• Make sure that the booster set is suitable for the 
electricity supply to which it is connected.

• Make sure that the wire cross-section corresponds 
to the specifications in the wiring diagram and panel 
label - max. amps.

Note: The mains connection should be carried out as 
shown in the wiring diagram.
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4. Functions
Overview of variants, examples

Booster sets with pumps with integrated 
variable frequency drive (VFD) Booster sets with pumps connected to external VFD

Hydro MPC-E Hydro MPC-E (CUE) Hydro MPC-F

Hydro MPC booster set with three CRE 
pumps.

Hydro MPC booster set with three CR pumps 
connected to external VFD, in the control 
panel.

Hydro MPC booster set with three CR 
pumps.
One of the pumps is connected to an
external VFD, in the control panel.
The speed-controlled operation alternates 
between the pumps of the Hydro MPC.
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One CRE pump in operation. One CR pump connected to an external VFD in 
operation.

One CR pump connected to an external VFD in 
operation.
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Three CRE pumps in operation. Three CR pumps connected to external VFDs in 
operation.

One CR pump connected to an external VFD and 
two constant speed CR pumps in operation.
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• Hydro MPC-E maintains constant pressure 
through continuous variable adjustment of the 
speed of the CRE pumps.

• The performance is adjusted to the demand 
through cutting in/out the required number of 
CRE pumps and through parallel control of the 
pumps in operation.

• Pump changeover is automatic and depends on 
load, time and fault.

• All pumps in operation will run at equal speed.

• Hydro MPC-EF maintains constant pressure 
through continuous variable adjustment of the 
speed of the pumps.

• The performance is adjusted to the demand 
through cutting in/out the required number of 
pumps and through parallel control of the 
pumps in operation.

• Pump changeover is automatic and depends on 
load, time and fault.

• All pumps in operation will run at equal speed.

• Hydro MPC-F maintains constant pressure 
through continuous variable adjustment of the 
speed of the CR pump connected to an external 
VFD. The speed controlled operation alternates 
between the pumps.

• One CR pump connected to the VFD always 
starts first. If the pressure cannot be maintained 
by the pump, one or two constant speed CR 
pumps will be cut in.

• Pump changeover is automatic and depends on 
load, time and fault.

PT PT PT

Q

H

Hset

Q

H

Hset

Q

H

Hset

Q

H

Hset

Q
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Hset

Q

H

Hset
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Overview of functions

Standard.
On request.

1) Pump changeover only possible among pumps of the same type.
2) The pressure will be almost constant between Hset and Hstop. For further information, see page 14.
3) Hydro MPC-S will have on/off control of all pumps. For further information, see page 17.

Hydro MPC

-E -E (CUE) -F -S

Functions via the CU 351 control panel

Constant-pressure control  2)

Automatic cascade control

Alternative setpoints

Redundant primary sensor (option)

Min. changeover time

Number of starts per hour

Standby pumps

Forced pump changeover

Test run

Dry-running protection (suction transducer)

Stop function - 3)

Password

Clock program

Proportional pressure

Pilot pump

Soft pressure build-up

Emergency run

Pump curve data

Flow estimation

Limit exceeded 1 and 2

End of curve protection

Communication

GENIbus connection (external)

Other bus protocols: PROFIBUS, Interbus-S and radio/modem/PLC, 
Modbus via G100 gateway

Ethernet connection

esmith
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Description of functions
Constant-pressure control
Constant-pressure control ensures that the Hydro 
MPC booster set delivers a constant pressure despite 
a change in consumption.

Example
A Hydro MPC booster is used for water supply in a 
high-rise building.

A pressure transmitter on the discharge manifold 
measures the discharge pressure. The value is 
compared with the setpoint. The PID controller of the 
booster set controller adjusts the performance as the 
consumption pattern changes, ensuring that the 
discharge pressure matches the setpoint. 
Consequently a constant pressure is maintained.

Redundant primary sensor
Normally, signals from a primary sensor on the 
discharge side controls the Hydro MPC.

A redundant primary sensor can be fitted as backup for 
the primary sensor in order to increase the reliability 
and prevent stop of operation.

Note: The redundant primary sensor is available as a 
factory-fitted option.

Automatic cascade control
Cascade control ensures that the performance of 
Hydro MPC is automatically adapted to consumption 
by switching pumps on or off.

The booster set thus runs as energy-efficiently as 
possible and with a limited number of pumps switched 
on.

External influence
This function makes it possible to make an external 
analog signal influence the setpoint. The analog signal 
may be a 0-100% signal from another control unit, a 
signal transmitter such as a flow sensor, or a 
parameter in the system.

Influence function
This function is similar to the external influence except 
the user has the ability to define the relationship 
between the measuring parameter which is to
influence the setpoint and the desired influence as a 
percentage. 

Alternative setpoints
This function makes it possible to set up to six 
setpoints as alternatives to the primary setpoint.

The performance of the booster set can thus be 
adapted to other consumption patterns.

Example
A Hydro MPC booster set is used for irrigation of a hilly 
golf course.

Constant-pressure irrigation of golf course sections of 
different sizes and at different altitudes may require 
more than one setpoint.

For golf course sections at a higher elevation a higher 
discharge pressure is required to meet the pressure 
requirement at the higher elevation.

Number of starts per hour
This function limits the number of pump starts and 
stops per hour. It reduces noise emission and 
improves the comfort of booster sets with constant 
speed pumps.

Each time a pump starts or stops, the controller 
calculates when the next pump is allowed to start/stop 
in order not to exceed the permissible number of starts 
per hour.

The function always allows pumps to be started to 
meet the requirement, but pump stops will be delayed, 
if needed, in order not to exceed the permissible 
number of starts/stops per hour.

Standby pumps
It is possible to let one or more pumps function as 
standby pumps. A booster set with for instance four 
pumps, one being standby pump, will run like a booster 
set with three pumps, as the maximum number of 
pumps in operation is the total number of pump minus 
the number of standby pumps. 

If a pump is stopped due to a fault, the standby pump 
is cut in. This function ensures that the Hydro MPC 
booster set can maintain the nominal performance 
even if one of the pumps is stopped due to a fault.

The standby pump/s alternates between all pumps of 
the same type. This ensures equal wear of all pumps 
of the same type.
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Forced pump changeover
This function ensures that the pumps run for the same 
number of operating hours over time.

In certain applications the required flow remains 
constant for long periods and does not require all 
pumps to run. In such situations, pump changeover 
does not take place naturally, and forced pump 
changeover may thus be required.

Once every 24 hours the controller checks if any pump 
in operation has been running continuously for the last 
24 hours.

If this is the case, the pump with the largest number of 
operating hours is stopped and replaced by the pump 
with the lowest number of operating hours.

Test run
This function is primarily used in connection with 
pumps that do not run every day.

The function ensures that

• pumps do not seize up during a long standstill due 
to deposits from the pumped liquid. 

• the pumped liquid does not decay in the pump.
• trapped air is removed from the pump.
The pump starts automatically and runs for a short 
time.

Dry-running protection
This function is one of the most important ones, as dry 
running may damage bearings and shaft seals.

The inlet pressure of the booster set or the level in a 
tank, if any, on the inlet side is monitored. If the inlet 
pressure or the water level is too low, all pumps are 
stopped.

Stop function
The stop function is only used in connection with 
Hydro MPC booster sets with variable-speed pumps.

Note: Hydro MPC-S will have on/off control of all 
pumps.

In case of low flow the booster set changes from 
constant-pressure operation to on/off operation to 
maintain the pressure in the tank. The purpose is to

• save energy
• prevent heating of shaft seal faces due to increased 

mechanical friction as a result of reduced cooling by 
the pumped liquid

• prevent heating of the pumped liquid.
In order to use the stop function the diaphragm tank 
needs to function properly.

Pilot pump
The pilot pump takes over the operation from the main 
pumps in periods when the consumption is so small 
that the stop function of the main pumps is activated.

The purpose is to

• save energy
• reduce the number of operating hours of the main 

pumps.

Password
Passwords make it possible to limit the access to the 
menus Operation and Settings in the controller of the 
booster set.

Operation menu
Via the Operation menu it is possible to set and 
monitor the most basic parameters, such as setpoint, 
setpoint influence, primary sensor and redundant 
primary sensor.

Settings menu
Via the Settings menu it is possible to monitor and set 
various functions such as setpoint, setpoint influence 
and number of starts per hour.

Clock program
This function makes it possible to set up to ten
setpoints with day and time for their activation/
deactivation. An example of application is sprinkling of 
golf courses at fixed times for the individual greens.

Proportional pressure
This function is used in pressure regulated systems 
and automatically adapts the setpoint set to the current 
flow rate. The adaptation can be linear or square.

The function has these purposes:

• to compensate for pressure losses
• to reduce the energy consumption
• to increase the comfort the user.
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Soft pressure build-up
This function ensures a soft start of systems that are 
connected to piping that has no water in them yet. It 
has two phases:

1. The piping is slowly filled with water.
2. When the pressure sensor of the systems detects 

that the piping has been filled, the pressure is 
increased until it reaches the setpoint.

The function can be used for preventing water hammer 
in high-rise buildings with unstable voltage supply or in 
sprinkling applications.

Emergency run
The function is especially suited for important systems 
where the operation must not be interrupted. If
activated this function will keep the pumps running 
regardless of warnings or alarms. The pumps will run 
according to the setpoint set specifically for this
function.
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5. Sizing
When sizing a booster set, it is important to ensure

• that the performance of the booster set can meet 
the highest possible demand both in terms of flow 
rate and pressure.

• that the booster set is not oversized.
This is important in relation to installation and oper-
ating costs.

Consumption pattern
The consumption pattern can be illustrated as a 
24-hour profile and duty-time profile.

24-hour profile
The 24-hour profile shows the consumption during 24 
hours.

Fig. 7 24-hour profile

Duty-time profile
The duty-time profile is based on the 24-hour profile 
and gives an overview of how many per cent per day 
the booster operates at a specific flow rate.

Fig. 8 Duty-time profile

The example in the duty profile above shows:

Selection of booster set
When sizing, the following should be considered:

1. The consumption pattern to be met by the booster 
set:
– How much does the consumption vary?
– How suddenly does the consumption vary?
 See page 20.

2. The distribution of consumption over time.
See page 20.

3. The type of booster set to be selected. The 
selection of type should be based upon the 
consumption pattern. The following types are 
available:
-E, -E(CUE), -F, -S.
See page 20.

4. The system size to be selected (pump performance 
and number of pumps). The selection of system size 
should be based upon the consumption pattern, 
considering the following aspects:
– highest demand
– efficiency
– NPSH value
– are stand-by pumps required?
 See page 21.

5. The diaphragm tank to be selected.
See page 22.

6. The dry-running protection to be selected.
See page 23.

WinCAPS and WebCAPS
WinCAPS and WebCAPS are both selection programs 
offered by Grundfos.

The two programs make it possible to calculate a 
Hydro MPC booster set’s specific duty point and 
energy consumption.

When you enter the dimensions of the pump, 
WinCAPS and WebCAPS can calculate the exact duty 
point and energy consumption. For further information, 
see page 81.
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Type of booster set
The booster set type should be selected on the basis 
of the consumption pattern, i.e. the 24-hour and 
duty-time profiles.

If the consumption is variable and optimum comfort is 
required, pumps with continuously variable speed con-
trol should be used.

Examples of consumption patterns and their 24-hour 
and duty-time profiles:

Water supply Industry Irrigation
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Selection of pumps
Pump size
The system must meet the highest possible demand. 
But as the highest demand will often occur for a
comparatively short part of the duty period only, it is 
important to select a type of pump which can meet the 
varying demand throughout the duty period.

Efficiency
In order to achieve the optimum operating economy, 
select the pumps on the basis of optimum efficiency, 
i.e. the pumps should, as much as possible, operate 
within their nominal performance ranges.

As the booster set is always sized on the basis of the 
highest possible consumption, the duty point of the 
pumps should be to the right on the efficiency curve 
(see the pump performance curve) in order to keep 
efficiency high when consumption drops.

Fig. 9 Pump efficiency curve

Optimum efficiency is ensured by selecting a duty 
point within the hatched area.

Fig. 10 Area of optimum efficiency

NPSH
In order to avoid cavitation, never select a pump with a 
duty point too far to the right on the NPSHr (NPSH 
required) curve in applications where suction pressure 
is low or in suction lift applications. Always check the 
NPSHr values of the pumps at the highest possible 
consumption with suction pressure, NPSHa (NPSH 
available), at this highest possible consumption rate.

CR pumps can be fitted with low NPSH impellers to 
decrease the pump's required NPSH. See the CR
Custom-Built Product Guide for more information.

Fig. 11 NPSHr curve for pump

Stand-by pump
To most customers reliable supplies are a major factor. 
Often it is not acceptable if the system does not 
maintain its maximum flow even during pump repairs 
or breakdown. In order to prevent any disruption of the 
supply in such a situation, the booster set can be 
equipped with a stand-by pump.

Fig. 12 System with stand-by pump

If flow or pressure is not critical, a standby pump may 
be omitted. The end result will be a reduced pressure 
at a required flow or a reduced flow at a required 
pressure if one of the pumps is requiring service.

Fig. 13 System without stand-by pump
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Selection of diaphragm tank
The need for a diaphragm tank should be estimated on 
the basis of the following guidelines:

• All Hydro MPC booster sets in buildings must be 
equipped with a diaphragm tank due to the stop 
function.

• Normally, Hydro MPC booster sets in water supply 
applications require no diaphragm tank as long
piping layouts partly hold the necessary capacity, 
partly have the elasticity to give sufficient capacity.
Note: To avoid the risk of water hammering a
diaphragm tank may be necessary.

• The need for a diaphragm tank for Hydro MPC 
booster sets in industrial applications should be
estimated from situation to situation on the basis of 
the individual factors on site.

The size of the recommended diaphragm tank in 
gallons can be calculated from the following equations:

Hydro MPC-E, -E (CUE), and -F

Hydro MPC-S

Hydro MPC-E, -E (CUE), and -F

Hydro MPC-S

The tank values are based on the following data:

Example of Hydro MPC-E and -S with CR(E) 10

Pump type
Recommended diaphragm tank size [gallons]

-E -E (CUE) -F -S
CR(E) 3 4.4 4.4 4.4 20
CR(E) 5 4.4 4.4 4.4 34
CR(E) 10 10.2 10.2 10.2 62
CR(E) 15 34 34 34 211
CR(E) 20 34 34 34 211
CR(E) 32 44 44 44 317
CR(E) 45 86 86 86 528
CR(E) 64 132 132 132 1056
CR(E) 90 - 132 132 1056

Symbol Description
V0 Tank volume [gallons]

kQ

The ratio between nominal flow rate of one pump Qnom 
and the flow rate Qmin at which the pump is to change to 
on/off operation.
kQ = Qmin/Qnom, (0.10 for CR Pumps, 10%)

Q Mean flow rate, Qnom [gpm]
pset Setpoint [psi]

kH
The ratio between the on/off band H and the setpoint 
pset, kH = H/pset

kf

The ratio between tank pre-charge pressure p0 and the 
setpoint pset.
kf = p0/pset. 
0.9 for Hydro MPC-S
0.7 for Hydro MPC-E, -ED, -ES, -EF, -EDF and -F

N Maximum number of starts/stops per hour 

V0

kQ Q pset 14.5+ 2 3600
N

------------- 10–

60 kf pset 14.5+ kH pset
------------------------------------------------------------------------------------------------=

V0
15 Q pset 14.5+ kH pset pset 14.5+ +

N kf pset 14.5+ kH pset
---------------------------------------------------------------------------------------------------------------------=
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Hydro MPC

-E, -E (CUE), and -F -S
Q Qnom of one pump Qnom of one pump
kQ 10% -
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Symbol Hydro MPC-E Hydro MPC-S
Q [gpm] 44 44
kQ 10% -
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pset [psi] 58 58

N [h-1] 200 100
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V0 [gallons] 4.83 43.0
Selected tank 4.4 or 10.2 gallon 44 or 62 gallon

H [psi] 11.6 14.5
p0 [psi] 40.6 52.2
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Dry-running protection
The booster set must be protected against dry-running. 
The inlet conditions determine the type of dry-running 
protection:

• If the system draws from a tank or a pit, select a 
float switch located in the tank, or liquid level switch 
for dry-running protection. The use of a float switch 
in these applications is recommended because the 
float switch will initialize the dry run protection 
before air enters the suction manifold & pumps 
therefore eliminating the need to vent the system 
after a dry-run fault has occurred.

• If the system has an inlet pressure, select a 
pressure transmitter or a pressure switch for 
dry-running protection.

Minimum inlet pressure - NPSHR
Calculation of the inlet pressure "H" is recommended 
when ....

• the liquid temperature is high,
• the flow is significantly higher than the rated flow,
• water is drawn from depths,
• water is drawn through long pipes,
• Inlet conditions are poor.
To avoid cavitation, make sure that there is a minimum 
pressure on the suction side of the pump. The 
maximum suction lift "L" in feet can be calculated as 
follows:

H = pb – NPSHR – Hf – Hv – Hs – L

Pb  = Barometric pressure in feet absolute. 
(Barometric pressure can be set to 33.9 feet. 
At sea level. In closed systems, pb indicates
system pressure in feet.)

NPSHR = Net Positive Suction Head Required in feet.
(To be read from the NPSHR curve at the
highest flow the pump will be delivering).

Hf  = Friction loss in suction pipe in feet.
(At the highest flow the pump will be 
delivering.)

Hv  = Vapor pressure in feet. (To be read from the
vapor pressure scale. "Hv" depends on the
liquid temperature "Tm").

Hs  = Safety margin = minimum 2.0 feet.

If the "H" calculated is positive, the pump can operate 
at a suction lift of maximum "L" feet.

If the "H" calculated is negative, cavitation will occur. 
An inlet pressure of minimum value "H" feet (positive) 
is required.

Fig. 14 Minimum inlet pressure - NPSHR

Note: In order to avoid cavitation never, select a pump 
whose duty point lies too far to the right on the NPSHR 
curve.

Always check the NPSHR value of the pump at the 
highest possible flow.

CR pumps can be fitted with low NPSH impellers to 
decrease the pump's required NPSH. See the CR
Custom-Built Product Guide for more information.
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How to read the curve charts

Fig. 15 How to read the curve charts

Guidelines to performance curves
The guidelines below apply to the curves shown on the 
following pages:

1. The motors used for the measurements are 
standard motors (ODP, TEFC or MLE).

2. Measurements have been made with airless water 
at a temperature of 68 °F.

3. The curves apply to a kinematic viscosity of
 = 1 mm2/s (1 cSt).

4. Due to the risk of overheating, the pumps should not 
be used at a flow below the minimum flow rate.

5. The QH curves apply to actual speed with the motor 
types mentioned at 60 Hz.
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Number of stages.
First figure: number of 
stages;
second figure: number of
reduced-diameter impellers.

The eff curve shows the 
efficiency of the pump. 
The eff curve is an average 
curve of all the pump types 
shown in the chart.
The efficiency of pumps
with reduced-diameter
impellers is approx. 2 %
lower than the eff curve 
shown in the chart.

Pump type, nominal flow
rate, number of poles
and frequency.

QH curve for the individual 
pump. The bold curves
indicate the Hp with the
highest stage pump.
The dashed lines represent
stages that are not the
highest Hp.

The power curves indicate 
pump input power per stage. 
Curves are shown for
complete (1/1) and for 
reduced-diameter (2/3)
impellers.

The NPSHR curve is an 
average curve for all the 
variants shown. When 
sizing the pumps, add a 
safety margin of at 
least 2.0 feet.
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Example: How to select a system
A booster system is a parallel application of pumping 
where 2 to 6 pumps are connected to a common
suction and common discharge manifold. In parallel 
applications the flows of each pump will add together 
and the head will remain the same.

Example 1
• A design maximum flow rate of 300 gpm is required.
• A pressure boost of 100 psi (231 feet) is required.
• Application: constant pressure domestic water 

supply. 
• Power supply: 460V/3/60 Hz
1. Determine the number of pumps desired for the 

system. 
The number of pumps required for the booster 
system depends on the application. Given 300 gpm 
design flow for a domestic water supply application, 
it is known from a typical load profile (see page 20), 
for this application that the flow will vary 
significantly. Several factors impact the selection of 
the number of pumps. These include low flow 
efficiency, redundant/stand-by pumps, space 
limitations and overall cost of the system. 
For this example, assume three pumps best satisfy 
the the varying conditions. If the number of pumps 
required for the system is three then each pump 
would need to be able to deliver 100 gpm @ 231 ft 
to meet the design requirement of 300 gpm @ 231ft. 
Remember that pumping in parallel, flow is additive 
while head remains the same. This breaks down the 
total flow for the system into individual flows 
required from each pump.

2. After determining the number of pumps needed for 
the system it is time to look at individual pump 
curves on the following pages and select the pump 
that will meet the individual conditions.
In this example a CR15-5 will meet the individual 
conditions of 100 gpm @ 231 ft. The selection will 
be a 3-pump CR15-5 to meet the total flow of 
300 gpm @ 231 feet.

3. Now the number of pumps in the system is known 
and an individual pump model has been selected.
It is now time to select the type of system. 
The requirements state that constant pressure is 
required with variable flow requirements, (see page 
20). The recommended types of systems to meet 
the constant pressure and highly variable flow 
requirement are: -E, -E (CUE), -F, -S type systems, 
(see pages 13 and 14). All of the above mentioned 
systems incorporate at least one variable speed 
controlled pumps. The systems that include all 
variable speed controlled pumps, and give the 
greatest flexibility and redundancy, are the -E & -EF 
systems. 
For this example an MPC-E system is selected to 
incorporate the greatest flexibility and redundancy 
for the system. The name of the system will be: 
MPC-E 3CRE15-5.

Example 2
• A design maximum flow rate of 300 gpm is required.
• A pressure boost of 100 psi (231 feet) is required.
• Application: constant flow - tank fill application.
• One 100% stand-by pump required.
• Power supply: 460V/3/60 Hz.
1. Determine the number of pumps required for this 

application. This application is a constant flow-rate 
application, when the booster system is needed to 
run, a constant 300 gpm flow rate is required.
The number of pumps required for this application is 
two, one duty pump and one stand-by pump with 
each pump capable of delivering 300 gpm @ 231 ft 
head. 

2. After determining what the individual flow required 
from each pump is, look at the individual pump 
curves on the following pages and select the pump 
that will meet the condition.
In this example a CR64-3-2 will meet the condition 
so the selection will be a 2-pump CR64-3-2, one 
duty pump and one stand-by pump.

3. The number of pumps in the system have been 
determined as well as the model of the the pumps. 
Now select the type of system that best meets the 
application. The requirements for this example 
states that a constant flow rate of 300 gpm at a 
boost pressure of 231 ft is needed any time the 
pump(s) are called to run. The recommended type 
of system to meet the constant flow rate at a 
constant head is an: -S system (see page 20). The 
name of this system will be a MPC-S 2CR64-3-2.
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Example: Calculating total system 
pressure drop
Example
• A design maximum flow rate of 300 gpm is required.
• A pressure boost of 100 psi (231 feet) is required.
• Application: constant pressure domestic water 

supply. 
• Power supply: 460V/3/60 Hz
• BoosterpaQ System Selection: MPC-E 3CRE15-5
Calculating the total system pressure drop is very 
important to ensure the system will meet the design 
condition. A common way to calculate the total system 
pressure drop requires a hydraulic data book with 
information on pipe friction pressure loss and various 
fittings pressure loss information. The total system 
pressure drop loss consists of the following:

• Suction manifold losses due to water passing 
through the manifold with interconnecting piping 
connections. These losses can be considered as 
water passing through a “Tee Fitting” with in-line 
flow.

• Manifold exit loss, this loss can be considered as an 
“Abrupt Contraction” to flow.

• Suction isolation valve loss.
• Check valve loss.
• Discharge isolation valve loss.
• Manifold entry loss, this loss can be considered as 

an “Abrupt Enlargement” to flow.
• Discharge manifold losses due to water passing 

through the manifold with interconnecting piping 
connections. These losses can be considered as 
water passing through a “Tee Fitting” with in-line 
flow.

In this example there is a design flow of 300 gpm and a 
3-pump MPC-E 3CRE15-5 system has been choosen, 
which has four-inch manifolds. Consider that each 
pump on this system is operating at 100 gpm. Base the 
calculation on the worst case scenario, that is, the flow 
path of the furthermost pump from the BoosterpaQ 
manifold connections to the building’s piping.

1. Calculate the suction manifold losses due to water 
passing through the manifold with interconnecting 
piping connections. There is a pressure drop from 
the first interconnecting pipe and the flow will drop 
from 300 gpm to 200 gpm. Referencing a hydraulic 
data book, the loss associated with this is 
equivalent to 7.2 ft of pipe. The friction loss for 
incoming flow of 300 gpm flowing through 4” pipe is 
4.89 ft per 100 feet of pipe, so the loss would be 7.2 
x 4.89 / 100 = 0.35 ft pressure drop.

The next manifold loss the flow will drop from 200 
gpm to 100 gpm. 

Referencing a hydraulic data book, the friction loss 

for incoming flow of 200 gpm flowing through a 4” 
pipe is 2.25 ft per 100 feet of piping so the loss 
would be 7.2 x 2.25 / 100 = 0.16 ft pressure drop. 
The total pressure drop for the suction manifold 
losses is equal to 0.35 + 0.16 = 0.51 feet.

2. Calculate the manifold exit loss for the 100 gpm 
flowing into the interconnecting piping connected to 
the furthermost pump. Use an “abrupt contraction” 
to flow as the bases for the calculation. Referencing 
a hydraulic data book, this is equivalent to 4 feet of 
piping of the smaller diameter piping; in this case 
the interconnection piping is 2” piping. Referencing 
a hydraulic data book for 2” piping with a flow of 
100 gpm we find a pressure drop of 17.5 ft per 
100 ft of piping. This pressure drop is 4 x 17.5 / 
100 = 0.7 ft

3. Calculate the suction isolation valve loss for 
100 gpm flow through a 2-inch ball valve. In this 
example the isolation valve is a ball valve which has 
negligible pressure drop so will not be considered. 
For systems that have a butterfly valve this loss 
should be considered.

4. Calculate the loss through the check valve. 
Referencing the check valve manufacture’s 
published pressure drop curve with a flow of 
100 gpm through a 2” check valve results in a 
pressure drop of 8 feet.

5. Calculate the discharge isolation valve loss for 
100 gpm flow through a 2-inch ball valve. See step 
# 3 above.

6. Calculate the discharge manifold entry loss for 
100 gpm flow entering the manifold. Use an “abrupt 
enlargement” as the bases for this calculation. 
Referencing a hydraulic data book, find an 
equivalent length of pipe equal to 3.5 ft and find that 
100 gpm flow through a 2-inch pipe has a friction 
loss of 14.51 ft per 100 ft of pipe. The pressure drop 
for the manifold entry loss is 3.5 x 14.51 / 100 = 
0.51 ft.

7. The manifold losses due to water passing through 
the manifold will be the same as calculated in step 
#1 and is equal to 0.51 feet.

8. Now add all the pressure drops up. In this example 
there is: 0.51 + 0.7 + 0 + 8 + 0 + 0.51 + 0.51 = 9.8 ft.

9. Now look at the individual pump performance curve 
and see if the pump selected, (CR15-5), is capable 
of 100 gpm @ 231 ft + 9.8 ft (241 ft).
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6. Curve conditions
How to read the curve charts
The guidelines below apply to the curves shown on the 
following pages: 

1. Tolerances to ISO 9906, Annex A, if indicated. 
2. The curves show the pump mean values.
3. The curves should not be used as guarantee 

curves.
4. Measurements were made with pure water at a 

temperature of 68 °F.
5. The curves apply to a kinematic viscosity of

= 1 mm2/s (1 cSt).
6. Curves represent single pump performance and do 

not represent system performance. See page 28 for 
proper sizing.

7. Bold portion of performance curve is correctly sized, 
do not size pumps out of this range.
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Description Value
Product name: CR 15-4 A-GJ-A-E HQQE
Product Number: 96523389
EAN number: 5700396903927
  
Technical:
Speed for pump data: 3467 rpm
Rated flow: 90.26 US GPM
Rated head: 206 ft
Impellers: 04
Type of shaft seal: HQQE
Approvals on nameplate: NEMA
Stages: 04
Pump version: A
Model: A
Cooling: ODP
  
Materials:
Material, pump housing: Cast iron

EN-JL1030 DIN W.-Nr.
A48-30 B ASTM

Material, impeller: Stainless steel
1.4301 DIN W.-Nr.
304 AISI

Material code: A
Code for rubber: E
  
Installation:
Maximum ambient temperature: 104 °F
Max pressure at stated temp: 232 / 250 psi/°F

232 / -4 psi/°F
Standard, pipe connection: ANSI
Connect code: GJ
Size, pipe connection: 2"
Pressure stage, pipe connec.: Class 250
Flange size for motor: 213TC
  
Liquid:
Liquid temperature range: -4 .. 248 °F
  
Electrical data:
Motor type: 3723M
Number of poles: 2
P2: 7.5 HP
Power (P2) required by pump: 7.5 HP
Mains frequency: 60 Hz
Rated voltage: 3 x 208-230 / 460 V
Service factor: 1,15
Rated current: 19-18 / 9 A
Rated speed: 3450 rpm
Enclosure class (IEC 34-5): IP23
Insulation class (IEC 85): B
Motor protection: NONE
Motor Number: 84Z00015
  
Others:
Net weight: 181 lb
Shipping volume: 4.94 ft³
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Hydro MPC with CR(E) 20

Fig. 28 Drawing of a Hydro MPC booster set with a control panel mounted on the same base plate as the pumps. (Design A)

Fig. 29 Drawing of a Hydro MPC booster set with control panel and pumps on separate base plates. (Design B)

Fig. 30 Drawing of a Hydro MPC booster set with a floor-mounted control panel. (Design C)
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Hydro MPC-E with CR(E) 20

Design A: Hydro MPC booster set with a control panel mounted on the same base plate as the pumps.
Design B: Hydro MPC booster set with a control panel and pumps mounted on separate base plates. 
Design C: Hydro MPC booster set with a floor mounted control panel.
Note: All control panel dimensions based on 460/3/60 power. Dimensions may vary ± 1 in. and vary due to options requested and component changes.
Please contact Grundfos for a Certified drawing for construction purposes.

No. of 
pumps Pump type Motor 

[hp]
Connection 

size
[in.]

A
[in]

B 
[in]

C
[in]

H1 
[in]

H2
[in]

L1
[in]

L2
[in]

Panel dim. 
HxWxD 

[in]

Wt. 
w/out 
panel 
[lb]

Weight 
w/panel 

[lb]
Design

2

CR(E) 20-1 3

4" ANSI 37.0 46.0 6.3

57.9 33.4 51.6 51.6  24x24x8 438 498 A
CR(E) 20-2 5 57.9 35.5 51.6 51.6  24x24x8 520 580 A
CR(E) 20-3 7.5 57.9 37.6 51.6 51.6  24x24x8 554 613 A
CR(E) 20-4 10 57.9 39.4 51.6 51.6  24x24x8 580 640 A

3

CR(E) 20-1 3

4" ANSI 37.0 46.0 6.3

57.9 33.4 64.2 64.2  24x24x8 639 710 A
CR(E) 20-2 5 57.9 35.5 64.2 64.2  24x24x8 762 833 A
CR(E) 20-3 7.5 57.9 37.6 64.2 64.2  24x24x8 812 883 A
CR(E) 20-4 10 57.9 39.4 64.2 64.2  24x24x8 852 924 A

4

CR(E) 20-1 3

6" ANSI 37.0 48.0 6.3

57.9 33.4 76.8 76.8  24x24x8 867 966 A
CR(E) 20-2 5 57.9 35.5 76.8 76.8  24x24x8 1031 1130 A
CR(E) 20-3 7.5 57.9 37.6 76.8 76.8  24x24x8 1097 1197 A
CR(E) 20-4 10 57.9 39.4 76.8 76.8  24x24x8 1151 1250 A

5

CR(E) 20-1 3

6" ANSI 37.0 48.0 6.3

57.9 33.4 91.9 67.1  24x24x8 1117 1229 B
CR(E) 20-2 5 57.9 35.5 91.9 67.1  24x24x8 1322 1434 B
CR(E) 20-3 7.5 57.9 37.6 91.9 67.1  24x24x8 1405 1517 B
CR(E) 20-4 10 57.9 39.4 91.9 67.1  24x24x8 1472 1584 B

6

CR(E) 20-1 3

6" ANSI 37.0 48.0 6.3

57.9 33.4 104.5 79.7  39x32x12 1340 1485 B
CR(E) 20-2 5 57.9 35.5 104.5 79.7  39x32x12 1586 1731 B
CR(E) 20-3 7.5 57.9 37.6 104.5 79.7  39x32x12 1685 1831 B
CR(E) 20-4 10 57.9 39.4 104.5 79.7  39x32x12 1766 1911 B

BoosterpaQ® Hydro MPC with
CR 20
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Maximum system amps (full load amperage)

Notes: 1. Maximum system amperage reflect panels with no options and may change due to panel options requested.

No. of 
pumps

Motor
 [hp]

MPC-E MPC-E(CUE), -F, -S
1x230V 3x208V 3x230V 3x460V 1x230V 3x208V 3x230V 3x460V 3x575V

2

1 11.4 7.5 7.7 4.4 13.0 7.5 7.7 4.4 4.1
1.5 16.0 10.4 10.2 5.6 20.0 10.4 10.2 5.6 5.5
2 12.4 11.8 6.4 24.0 12.4 11.8 6.4 7.1
3 18.8 18.0 9.5 33.0 18.8 18.0 9.5 7.9
5 29.4 29.0 15.0 49.0 29.4 29.0 15.0 12.5

7.5 43.0 44.0 22.6 68.6 43.0 44.0 22.6 16.7
10 29.8 81.0 57.0 58.0 29.8 20.7
15 77.0 73.0 37.0 29.5
20 105.0 97.0 49.0 39.9
25 129.0 119.0 60.0 48.5
30 141.0 71.0 56.7
40 193.0 97.0 75.5
50 233.0 117.0 93.5

3

1 16.6 10.8 11.1 6.0 19.0 10.8 11.1 6.0 5.4
1.5 23.5 15.1 14.8 7.9 29.5 15.1 14.8 7.9 7.5
2 18.1 17.2 9.1 35.5 18.1 17.2 9.1 9.9
3 27.7 26.5 13.8 49.0 27.7 26.5 13.8 11.1
5 43.6 43.0 22.0 73.0 43.6 43.0 22.0 18.0

7.5 64.0 65.5 33.4 102.4 64.0 65.5 33.4 24.3
10 44.2 121.0 85.0 86.5 44.2 30.3
15 115.0 109.0 55.0 43.5
20 157.0 145.0 73.0 59.1
25 193.0 178.0 89.5 72.0
30 211.0 106.0 84.3
40 289.0 145.0 112.5
50 349.0 175.0 139.5

4

1 21.8 14.0 14.4 7.7 25.0 14.0 14.4 7.7 6.7
1.5 31.0 19.8 19.4 10.2 39.0 19.8 19.4 10.2 9.5
2 23.8 22.6 11.8 47.0 23.8 22.6 11.8 12.7
3 36.6 35.0 18.0 65.0 36.6 35.0 18.0 14.3
5 57.8 57.0 29.0 97.0 57.8 57.0 29.0 23.5

7.5 85.0 87.0 44.2 136.2 85.0 87.0 44.2 31.9
10 58.6 161.0 113.0 115.0 58.6 39.9
15 153.0 145.0 73.0 57.5
20 209.0 193.0 97.0 78.3
25 257.0 237.0 119.0 95.5
30 281.0 141.0 111.9
40 385.0 193.0 149.5
50 465.0 233.0 185.5

5

1 27.0 17.3 17.8 9.4 31.0 17.3 17.8 9.4 8.0
1.5 38.5 24.5 24.0 12.5 48.5 24.5 24.0 12.5 11.5
2 29.5 28.0 14.5 58.5 29.5 28.0 14.5 15.5
3 45.5 43.5 22.3 81.0 45.5 43.5 22.3 17.5
5 72.0 71.0 36.0 121.0 72.0 71.0 36.0 29.0

7.5 106.0 108.5 55.0 170.0 106.0 108.5 55.0 39.5
10 73.0 201.0 141.0 143.5 73.0 49.5
15 191.0 181.0 91.0 71.5
20 261.0 241.0 121.0 97.5
25 321.0 296.0 148.5 119.0
30 351.0 176.0 139.5
40 481.0 241.0 186.5
50 581.0 291.0 231.5
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Maximum system amps (full load amperage)

Notes: 1. Maximum system amperage reflect panels with no options and may change due to panel options requested.

No. of 
pumps

Motor
 [hp]

MPC-E MPC-E(CUE), -F, -S
1x230V 3x208V 3x230V 3x460V 1x230V 3x208V 3x230V 3x460V 3x575V

6

1 32.2 20.5 21.1 11.1 37.0 20.5 21.1 11.1 9.3
1.5 46.0 29.2 28.6 14.8 58.0 29.2 28.6 14.8 13.5
2 35.2 33.4 17.2 70.0 35.2 33.4 17.2 18.3
3 54.4 52.0 26.5 97.0 54.4 52.0 26.5 20.7
5 86.2 85.0 43.0 145.0 86.2 85.0 43.0 34.5

7.5 127.0 130.0 65.8 203.8 127.0 130.0 65.8 47.1
10 87.4 241.0 169.0 172.0 87.4 59.1
15 229.0 217.0 109.0 85.5
20 313.0 289.0 145.0 116.7
25 385.0 355.0 178.0 142.5
30 421.0 211.0 167.1
40 577.0 289.0 223.5
50 697.0 349.0 277.5

BoosterpaQ® Hydro MPC
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9. Optional equipment
All optional equipment, if required, must be specified 
when ordering the Hydro MPC booster set, as it must 
be fitted from factory prior to delivery.

Diaphragm tank
In most systems a diaphragm tank must be installed on 
the discharge side of the system. See page 22 for 
recommended size.

Redundant primary sensor
In order to increase the reliability, a redundant primary 
sensor can be connected as backup sensor for the 
primary sensor.

Note: The redundant primary sensor 1) must be of the 
same type as the primary sensor.
1) The redundant primary sensor is normally connected to the analog 

input AI3 of CU 351. If this input is used for another function, such 
as External setpoint, the redundant sensor must be connected to 
the analog input AI2. If, however, this input is also occupied, the 
number of analog inputs must be increased by installing an IO 
351B module, see page 79.

Dry-running protection
Dry-running protection must always be installed on the 
suction side of the system. 

The following types of dry run protection are available 
with each BoosterpaQ.

• Pressure transducer (4-20mA) 2)

• Liquid level switch 1)

1) Only one type of dry-running protection can be selected, as it must 
be connected to the same digital input of CU 351. This also applies 
to level switches.
For further information about CU 351, see page 9.

2) The inlet pressure sensor is normally connected to the analog input 
AI2 of CU 351. If this input is used for another function, such as 
External setpoint, the sensor must be connected to the analog 
input AI3. If, however, this input is also occupied, the number of 
analog inputs must be increased by installing an IO 351B module, 
see page 79.
For further information about IO 351B, see page 79.

Position of non-return valve
As standard, non-return valves are fitted on the 
discharge side. They can also be fitted on the suction 
side of the pump.

Emergency operation switch
The emergency operation switch enables emergency 
operation if a fault occurs in the CU 351. The 
emergency operation switch are located inside the 
panel as standard but can be located through the door 
if requested.

Note: The motor protection and the dry-running 
protection are not activated during emergency 
operation.

Note: Order 1 switch for each pump.

Service disconnect switch
By means of a repair switch fitted to the individual 
pumps of the Hydro MPC booster set, the pumps can 
be switched off during repair, etc.

Note: Order 1 switch for each pump.

Pump run indicator light
The indicator light is on when the relevant pump is in 
operation.

Note: Order 1 operation indicator light for each pump.

System Fault indicator light
The fault indicator light is on if a fault occurs in the 
booster set.

Note: Phase failure causes no fault indication.

Individual pump fault indicator light
The fault indicator light is on if a fault occurs in the 
pump.

Note: Order 1 fault indicator light for each pump.

Surge arrestor
A surge arrestor is mounted in the control panel to aid 
in the protection against a lightning strike and power 
spikes.

Phase-failure monitor
The booster set should be protected against phase 
failure.

Note: A potential-free switch is available for external 
monitoring. Systems that include all variable frequency 
drives (VFD) do not need this option as the VFD will 
protect the motors from loss of phase.

Panel dome light
The dome light is on in case of a system alarm.

Note: Phase failure causes no alarm indication.

Audible alarm
The audible alarm sounds in case of a system alarm. 
Two types are available:

• 80 dB
• 100 dB

Voltmeter
A voltmeter indicates the mains voltage between the 
main phases.

Ammeter
An ammeter indicates the current of one phase per 
pump.
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THERM-X-TROL®

Thermal Expansion Absorbers, ST-Series (Non-ASME) 
B

A

B

A

In-Line Models
Model Tank Max. A B Sys. Ship

No. Vol. Accept. Height Diameter Conn. Wt.
Lit. Gal. Factor cm ins. cm ins. NPTM kg lbs.

ST-5 8 2.0 0.45 321 125⁄8 203 8 3⁄4 2.3 5
ST-12 17 4.4 0.73 381 15 279 11 3⁄4 4.0 9

Maximum Operating Conditions
Operating Temperature 200°F (93°C)
Working Pressure 150 PSIG (10.5 kg/cm2)

Stand Models
Model Tank Max. A B Sys. Ship

No. Vol. Accept. Height Diameter Conn. Wt.
Lit. Gal. Factor cm ins. cm ins. NPTF kg lbs.

ST-25V 39 10.3 1.00 489 191⁄4 391 153⁄8 1 10.5 23
ST-30V 53 14.0 0.81 605 237⁄8 391 153⁄8 1 11.4 25
ST-42V 76 20.0 0.57 802 315⁄8 391 153⁄8 1 15.0 33
ST-60V 129 34.0 1.00 913 295⁄8 559 22 11⁄4 28.0 61
ST-80V 167 44.0 0.77 913 36 559 22 11⁄4 31.0 69
ST-180V 235 62.0 0.55 1186 463⁄4 559 22 11⁄4 41.0 92
ST-210V 326 86.0 0.54 1199 471⁄4 660 26 11⁄4 56.0 123

Specifications
Description Standard Construction

Standard Factory Pre-charge 40 PSIG (2.8 kg/cm2)
System Connection Brass (ST5,12) 

Stainless Steel (Stand Models)
Diaphragm Butyl/EPDM
Liner Material Polypropylene

Job Name ______________________________________

Location _______________________________________

_______________________________________

_______________________________________

Engineer _______________________________________

Contractor ______________________________________

Contractor P.O. No._______________________________

Sales Representative _____________________________

Model No. Ordered _______________________________

All dimensions and weights are approximate.

ST-5, ST-12

ST-25V through ST-210V

150 PSIG Working Pressure
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Grundfos Data Sheet

Ball Valves

General

 -  Threaded Ends

 -  Blow Out Proof Stem

 -  600 WOG

 -  2-Piece Body

 -  Teflon Seats

 -  Teflon Packing

Dimensions & Weights

Size DN (in) S (in) H (in) L (in) WT. (lb)

1/4" 0.39 1.76 1.75 3.54 0.35

3/8" 0.39 1.76 1.75 3.54 0.32

1/2" 0.58 2.05 1.95 3.54 0.47

3/4" 0.75 2.36 2.18 3.94 0.69

1" 0.94 2.76 2.52 4.80 1.11

1-1/4" 1.26 3.31 2.87 4.80 1.55

1-1/2" 1.57 3.66 3.48 5.91 2.41

2" 1.97 4.18 3.82 5.91 3.45

MATERIAL SPECIFICATIONS

NO. PART MATERIAL (ASTM)

1 NUT ZINC PLATED STEEL

2 HANDLE ZINC PLATED STEEL

3 BONNET BRASS (C37000))

4 PACKING TEFLON

5 STEM BRASS (C37000))

6 BALL SEAT TEFLON

7 END PIECE BRASS (C37000))

8 BODY BRASS (C37000))

9 BALL BRASS (C37000))

10 SLEEVE PVC

APPROVALS

  - ANSI / NSF 61

Rev. 06-10-08

0

100

200

300

400

500

600

-50 50 150 250 350 450

Working Temperature (ºF)

W
o
rk
in
g
 P
re
s
s
u
re
 (
P
S
I)



©Danfoss A/S 11-2002 DKACT.PD.P20.K2.02
                                                         520B1374

Data sheet MBS 3000 pressure transmitter for industrial applications

u

Introduction • Designed for use in severe industrial
environments

• Enslosure and wetted parts of acid-
resistant stainless steel (AISI 316L)

• All standard output signals: 4-20 mA, 0-5 V,
1-5 V, 1-6 V, 0-10 V

• A wide range of pressure and electrical
connections

• Temperature compensated and laser
calibrated

• Typical applications:
- Pumps
- Compressors
- Pneumatics
- Water treatment

 Type code

 Page 4 8 2 5 7 1 3

AMP Superseal AMP Econoseal IEC 947-5-2 ISO 15170-A1-3.2-Sn DIN 43650, Pg 9 2 m screened cable
1.5 series (male) J series (male) M12×1, 4-pin (Bayonet plug)

1/4 - 18 NPT ½ - 14 NPT DIN 3852-E-G1/4 G 1/4 A G 3/8A G ½A
Gasket: (EN 837) (EN 837) (EN 837)

DIN 3869-14

 Type code
 page 4 AC04 AC08 GB04 AB04 AB06 AB08

Dimensions

Ordering

Ordering
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Data sheet Pressure transmitter for industrial application MBS 3000

±0.5% FS
±1% FS

≤ ±0.5% FS

≤ ±0.1% FS

≤ ±0.1% FS/10K
≤ ±0.2% FS/10K

≤ ±0.1% FS/10K
≤ ±0.2% FS/10K

< 4 ms

6 × FS (max. 1500 bar)

6 × FS (max. 2000 bar)

>10×106

0-1 0-1.6 0-2.5 0-4 0-6 0-10 0-16
0-25 0-40 0-60 0-100 0-160 0-250 0-400 0-600

4-20 mA 0-5 V 1-5 V 1-6 V 0-10 V

−40 → +85°C

0 → +80°C

−50 → +85°C

EN 61000-6-3

8 kV EN 61000-6-2

4 kV EN 61000-6-2

10 V/m, 26 MHz - 1 GHz EN 61000-6-2

10 Vrms, 150 kHz - 30 MHz EN 61000-6-2

 4 kV (CM), EN 61000-6-2

 1 kV (CM,DM), Rg = 42Ω EN 61000-6-2

> 100 MΩ       100 V

500 V, 50 Hz SEN 361503

15.9 mm-pp, 5Hz-25Hz

20 g, 25 Hz - 2 kHz
IEC 60068-2-6

7.5 g rms, 5 Hz - 1 kHz IEC 60068-2-34, IEC 60068-2-36

500 g / 1 ms IEC 60068-2-27

IEC 60068-2-32

DIN 17440-1.4404 (AISI 316 L)

DIN 17440-1.4404 (AISI 316 L)

0.2-0.3 kg

4 − 20 mA 0-5, 1-5, 1-6 V 0-10 V

9 → 32 V 9 → 30 V 15 → 30 V

- ≤ 5 mA ≤ 8 mA

≤ ±0.05% FS/10 V

34 mA -

- ≤ 25Ω
RL ≤ (UB-9V)/0.02 RL ≥ 10 kΩ RL ≥ 15 kΩ

Technical data Main specifications
Pressure connections see page 1

Measuring ranges [bar]

Output signals

Electrical connections see page 3

Accuracy (typ.)
(max.)

Non-linearity (best fit straight line)

Hysteresis and repeatability

Thermal zero point shift (typ.)
(max.)

Thermal sensitivity (span) shift (typ.)
(max.)

Response time

Overload pressure

Burst pressure

Durability, P: 10-90% FS cycles

Performance (IEC 770)

Electrical specifications

Environmental conditions

Nom. output signal (short-circuit protected)

d.c. d.c.

Supply voltage [UB], polarity protected d.c. d.c. d.c.

Supply - current consumption

Supply voltage dependency

Current limitation (typ.)(linear output up to 1.5x nom. range)

Output impedance

Load [RL] (load connected to 0V)

Medium temperature range

Ambient temperature range (depending on electrical connection) see page 3

Compensated temperature range

Transport temperature range

EMC - Emission

EMC - Immunity

Electrostatic discharge
Air mode

Contact mode

RF
field

conducted

Transient
burst Clamp

surge

Insulation resistance at d.c.

Mains frequency test

Vibration stability Sinusoidal

Random

Shock resistance Shock

Free fall

Enclosure (depending on electrical connection) see page 3

Mechanical characteristics

Materials
 Wetted parts

 Enclosure

 Electrical connections see page 3

Weight (depending on pressure connection and electrical connection)



Pressure Gauges

Bourdon Tube Pressure Gauges
Stainless Steel Case / Copper Alloy Wetted Parts

Industrial Series Liquid Fillable • Type 21X.53

Application
Suitable for environments compatible with copper alloy
wetted parts where vibration or pressure pulsation occur
and for gaseous or liquid media that will not obstruct the
pressure system.

Sizes (All sizes not stocked)
2", 2½", 4"  (50, 63, and 100 mm)

Accuracy
+ 1.5% of span

Ranges (All ranges not stocked)
Vacuum / Compound to 30"HG / 0 / 200 PSI
Pressure from 15 PSI to 10,000 PSI - 2"
Pressure from 10 PSI to 15,000 PSI - 2½",4"
or other equivalent units of pressure or vacuum

Working Range
2" & 2½" Steady: 3/4 of full scale value

Fluctuating: 2/3 of full scale value
Short time: full scale value

4" & 6" Steady: Full scale value
Fluctuating: 0.9 x full scale value
Short time: 1.3 x full scale value

Operating Temperature
Ambient: -40°F to 160°F (-40°C to 71°C) NOTE1

Media: max. 140°F (+60°C)

Temperature Error
Additional error when temperature changes from reference
temperature of 68°F (20°C) +0.4% for every 18°F (10°C)
rising or falling.  Percentage of span.

Standard Features

Connection
Material:  copper alloy
Lower mount (LM)
Center back mount (CBM) - 2" & 2½"
Lower back mount (LBM) - 4"
1/4" or 1/2" NPT limited to wrench flat area
(7/16"-20" SAE thread for Type 213.53S)

Bourdon Tube
Material:  copper alloy
30"Hg (Vac) to 1000 PSI C-type - 2", 2½"
30"Hg (Vac) to 1000 PSI C-type  - 4"
1500 PSI to 15,000 PSI helical type - 2", 2½"
1500 PSI to 15,000 PSI helical type  - 4"

Movement
Copper alloy

Dial
White ABS with stop pin and black lettering

Pointer
Black aluminum (external "zero" adjust screw-optional)

Case
304 stainless steel with vent plug and stainless steel crimp
ring.

O-ring (case/connection sealing):
EPDM for standard stocked glycerine filled gauges. Viton for
standard stocked dry gauges, suitable for glycerine, silicone
or fluoroube case filling

Weather Protection
Weather resistant (NEMA 3 / IP 54) - dry case
Weather tight (NEMA 4X / IP 65) - liquid-filled case

Standard Scale
PSI
PSI, PSI/KG/CM², PSI/BAR (2½")

Window Gasket
Buna-N

Window
Polycarbonate
Acrylic (4")

Case Filling
212.53 - None
213.53 - Glycerine

Order Options (min. order may apply)
Other pressure connections limited to wrench flat area
Stainless steel polished front flange
Stainless steel rear flange- 2½" & 4"
Brass threaded or press-fit restrictor
Pressure compensating membrane window for filled
gauges
Dry case (212.53)
Steel zinc plated u-clamp bracket (field installable)
Stainless steel u-clamp bracket (field installable)
DIN standards
External zero adjustment (2½" only)
Externally adjustable red drag pointer (max. hand)
Externally adjustable red mark pointer (set pointer)
Other pressure scales available:
  Bar, kPa, MPa, Kg/cm 2  and dual scale
Custom dial layout
Silicone or fluorolube case filling (Type 213.53)

Note 1 Temperature Ranges (Liquid filled gauges)
Glycerine: -4°F to 140°F (-20°C to 60°C)
Silicone: -40°F to 140°F (-40°C to 60°C)

APM  21X.53
(APM 02.12)



LVU-700 Series

$145

To Order (Specify Model No.)
Model No. Price Description
LVU-701 $145 316SS sensor

LVU-703 165 Tefzel® sensor

� 300:1 Wet-to-Dry Ratio with 316SS Sensor
� 500:1 Wet to Dry Ratio with Tefzel®

� Epoxy Sealed Integral Electronics
with Sensor

� Low-Cost Replacement to Mechanical Float

The LVU-700 Series solid state
liquid level switch is a direct
replacement for mechanical
float-type liquid level devices.
The switch employs proven
ultrasonic technology and solid
state integral electronics and
provides reliable operation in
virtually any liquid, regardless of
viscosity. This eliminates
problems of stickiness and failure
rate due to finite mechanical life
inherent in the mechanical float
design. The combination of fully
epoxy sealed electronics and
ultrasonic sensing technology 
will provide years of
maintenance-free service.

SPECIFICATIONS
Repeatability: 2 mm or better
Delay (On): 0.5 sec
Input Power: 9 Vdc to 36 Vdc 32 mA
wet, 6 mA dry
Output: 1 A relay output (dry contact)
for normally open or normally closed
operation
Protection: Transient, reverse polarity

Comes with complete operator’s manual. 
Ordering Example: LVU-701 316SS level switch with conduit connection, $145.

Sensor: 316SS for LVU-701; 
Tefzel for LVU-703
Temperature: -29 to 71°C
(-20 to 160°F)
Pressure: LVU-701: 1000 PSIG; LVU-
703: 100 PSIG at 70°F
Mounting: 3⁄4" NPT 
Cable Length: 12"

4-1/2"

2-1/2"

3/4" NPT THREAD

.885" LVU-701

MATERIAL: 316SS

.82"

.312" Gap

LVU-701

ULTRASONIC, SOLID STATE 
LIQUID LEVEL SWITCH

LVU-703

Shown Larger Than Actual Size

USA
MADE IN

MOST POPULAR MODELS HIGHLIGHTED!

K-72

K
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SECTION 2 
BOOSTERPAQ HYDRO 
MPC E CRE15-4 7.5HP 

5872 DATA 
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Description: 
HYDRO MPC E 4CRE15-4 7.5HP 3X460V 

Hydro MPC Settings Form 
System Serial Number 5872

 

Step 1 – Run Wizard  
4.5 Set service language to:  English 

4.5.2 Select unit standard to:  US 

4.5.3 Set current:   Day, Month and Year 

 Set current:   Time 

Choose the following 

 Date-time format:       DD-MM-YYYY 

 Set first day of the week to:  Sunday 
Step 2 – Program MPC Settings Menu 
4  Primary Controller (4.1) 
4.1 PI Controller:    Kp =0.5 TI = 1.0s 

4.1.2 Alternate setpoints:  None selected 

4.1.3 Setpoint influence:   Deactivated 

4.1.3.2   Setting of influence function:  Deactivated 

4.1.4  Primary Sensor:    Disc Transducer 

4.1.6 Clock Program:    Deactivated 

4.1.7 Proportional Pressure:   Deactivated 

4.1.8 S-system Configuration:   Normal 

4.2 Pump Cascade Controller (4.2) 
 (E&EF=1s& 200 starts/hr, All other Variants 5s&100starts/hr) 

4.2.1 Min.   Time between Start/Stop 1sec   

 Max.  Number of Starts/Hour: 200 starts/hour 

4.2.3 Standby pumps:   0 

4.2.4 Forced pump changeover:  Activated 

 Time of day for changeover:  Hours:  03 

              Minutes: 00 

4.2.5 Pump test run:    Deactivated 

4.2.6 Pilot pump:   Deactivated 

4.2.7 Pump stop attempt:   Activated 

Type of stop attempt:   Self learning 

Interval between stop attempts: 120sec 

4.2.8 Pump start and stop speed:  Calculate speed 

4.2.9 Min. performance:   No. of pumps: 1 

                       Speed: 25% 

4.2.10 Compensation for pump start up time:  0sec 

4.3 Secondary Functions (4.3) 
4.3.1 Stop function:   Activated 

On /Off band:    10% /25%  

Stop Parameters:   Do not Change 

4.3.3 Soft pressure build-up:   Deactivated 

4.3.5 Emergency run:    Do not Change 

4.3.7 Digital Inputs: DI-1 External start/stop 

              DI -2 DRY RUN PROTECTION 

              DI -3 NOT USED 

4.3.8 Analog Inputs: AI -1 DISCHARGE PRESSURE 

             AI -2 NOT USED 

             AI -3 NOT USED 

 4.3.9 Digital Outputs: DO -1 ALARM, SYSTEM 

   DO -2 OPERATION, SYSTEM 

 

 

 

 

 

4.3.14 Min/Max/User defined duty: Min duty: 1 

Speed: 70% 

4.3.14.2             Max duty:      All pumps except standby 

4.3.14.3       User defined:          No. of pumps in oper: 0 

4.3.20 Control source:              CU351 

4.3.22 Fixed inlet pressure:   Deactivated 

4.3.23 Flow estimation:        All polynomials selected 

4.4 Monitoring Functions 
4.4.1 Dry Run Protection 

  Switch on DI -2 

        Reaction in case of dry run: Alarm & Stop 

        Restart:               Auto 

   Suction Transducer    Size: Not Used 

         Warning:      

        Alarm & stop:     

          Restart: Auto  

  Level Transmitter 

         Warning:       

        Alarm & Stop:      

4.4.2 Min. Pressure:  Activated   Deactivated 

Min. Pressure Setting: 40 

Time delay at start-up:             30sec 

 Time delay during operation: 10sec 

4.4.3 Max.  Pressure:  Activated  Deactivated 

Max.  Pressure Setting: 105 

Reset: Auto 

4.4.4 External Fault:  DI -3 set to external fault 

Time delay: 5sec    

Reaction in case of fault:     -    

Restart:    -    

4.4.5/6 Limit 1 or 2 exceeded:    Deactivated 

4.4.7 Pumps outside duty range:    Deactivated 

4.4.8 Pressure Relief:    Deactivated 

 

Discharge Pressure Setpoint: 78 

Discharge Transducer Size:  10bar/145psi 

Flow required: 325 

Inlet Pressure:  Min: 0 Max: 0 
  

 

Password Setting:  Activated  

Password:  6814 
 

 



 
 
 
 
 

 
 

   
                     

   
   

  
 

   Blind Flange                  Blind Flange 
 
 

 
                           
                                         
        
  
 

  
 
 
            
 

 
 
Blind Flange                                                                                                Blind Flange 

                                                     

          PSV                                                 PSV 
 
Split base   
                                                                                                    

SYSTEM NOTES:  SERIAL NUMBER: 5872             
CUSTOMER WANTS MOTOR & SENSOR WIRING DISCONNECTED FOR SHIPPING.  BRENT LAST WILL 

DISCONNECT & LABEL WIRES AFTER SYSTEM HAS BEEN TESTED.  NOTIFY BRENT LAST WHEN READY. 

 VERIFIED TEST:                                                    yes   no              NON STANDARD COMPONENTS: check all that apply 

  CHECK VALVES  

  GAUGES     

  ISOLATION VALVES    

  INCREASED MANIFOLD SIZE  

  ALL STAINLESS STEEL CONSTRUCTION  

  CUSTOMER SUPPLIED COMPONENTS  

  HIGH TEMPERATURE TRANSDUCERS  

   

HYDROSTATIC TEST:                                          yes   no   

CERTIFIED DRAWINGS:                                     yes   no   

AB-1953 COMPLIENT:                                       yes   no   

AUTO AIR VENTS:                                               yes   no   

SUCTION LIFT SETUP:                                        yes   no   

DIFFERENTIAL PRESSURE SETUP:                   yes   no    

LLS: YES - STANDARD  HYDRO SPECIFIC NOTES: 

SUCTION MANIFOLD:                              150lb   300lb   SPLIT BASE AS REQUESTED. 

15FT MOTOR & SENSOR LEADS. 

      

      

 

DISCHARGE MANIFOLD:                         150lb   300lb   

ADDITIONAL WIRE/FLEX LENGTH :5ft increments  0           

 
 

  

  
  

     Check Valves 

     
     
     
     

     Check Valves 

Suction Manifold 

Discharge Manifold 



 
 
 
 
 

 
 

Serial 
Number 

 
 
 
 

5872 

 

Transacted 
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MOUNTING PANEL
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Wire Tray
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Fo
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Fuse Block
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SR

Relays
Therm.

sprecher+schuh

USE CLASS CC
FUSES ONLY

Disconnect Switch

X1 X2 X3 X10

OT32E3
l ON

O
OFF

1L1 3L2 5L3

2T1 4T2 6T3

OT32E3
l ON

O
OFF

1L1 3L2 5L3

2T1 4T2 6T3

OT32E3
l ON

O
OFF

1L1 3L2 5L3

2T1 4T2 6T3

X4

OT32E3
l ON

O
OFF

1L1 3L2 5L3

2T1 4T2 6T3

K0
1

SDSA3650

Secondary Surge  Arrester
650V ~ Max. (Phase-to-ground)

Alarm

Transformer

Emer/Norm
Switches

Fuse
Blocks

"E CUE" Control Panel
Enclosure: Rittal TSFM634720-NC

NOTE: LAYOUT IS FOR SUBMITTAL PURPOSES ONLY.  ACTUAL ASBUILT MAY VARY.

OT100 E3
l ON

O
OFF

2T1 4T2 6T3

1L1 3L2 5L3

FerrazFSShawmut
Cat. N o.       FSPD B2A

FerrazFSShawmut
Cat. N o.       FSPD B2A

FerrazFSShawmut
Cat. N o.       FSPD B2A

Distribution
Block

IO 35 1

A01         IO351B

X11

Terminal Blocks

PUMP 3 RUN

G

PUMP 2 RUN

G

PUMP 1 RUN

G

FAULT
PUSH TO SILENCE

R

PUMP 4 RUN

G
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PANEL DESCRIPTION: CONTROL MPC E
1HP - 10HP 3-PHASE 460V

GRUNDFOS PUMPS MANUFACTURING CORPORATION

4 Pump PanelMAKE:

GMU_F26_001

OPTION FEATURES:
Panel Option Package

PANEL PART NUMBER:
91142936

TYPE:

MANUFACTURER:

NORMAL / EMERGENCY SWITCHES, SURGE PROTECTION, RUN LIGHTS, ALARM CIRCUIT, IO351B

5900 E SHIELDS
FRESNO, CA 93727  USA

DRAWING NUMBER:
91142936
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Three Pole Rotary Disconnect Switch

One, Two, Three Pole Circuit Breaker

Relay Coil

Two Position Selector Switch

Illuminated Pushbutton

Terminal Strip

Pilot Light

Horn - Audible Alarm

Cross Reference Definition

Device Legend
Graphic Definition Typical Device Tag

Q

F

K

S

H

X

H

H

(##.##)(##.##)
(Page.Column)

Single, Double, Triple Safety Fuse

Temperature Actuated Switch

F

S
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2

3

4

F*

1

2

3

4

5

6
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2

3

4

5

6
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1

2

3

4
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12
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2
1
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H*
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A1

A2
K*
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1

2
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13

14
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1

2
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L1

T1

L2

T2

L3

T3
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Branch Circuit Protection to be Provided by Installer Based 
on the Following Table.

Branch Circuit Protection:

SCCR Rating:SCCR Rating:SCCR Rating:SCCR Rating: 5kA Symmetrical,  480V Max.

Largest Motor FLA and
Panel Maximum FLA:

Field Installed Options Wiring Requirements

Digital Inputs

Analog Inputs

Digital Outputs (Dry Contacts)

Wiring Colors

BLK = BLACK
WH = WHITE
GNYE = GREEN-YELLOW
RD = RED

Wiring Sizes & Wiring Technical Characteristics

20 to 14AWG 600V Copper Wire

20 to 14AWG 600V Copper Wire

20 to 14AWG 2 wire Shielded Cable

All Wire is 600V MTW Copper Wire

Main Disconnect Switch to Power Distribution Block:  4/0AWG ... 10AWG based on Size of Q0

Motor Supply Wire from F1 .. F4 to Q1 .. Q4: 10AWG .. 14AWG based on FLA of Motor

A-Y-B Cable for GENIbus connection: 3 x 22AWG 600V Shielded Cable

Safety / Application Notes:Safety / Application Notes:Safety / Application Notes:Safety / Application Notes:

**Power supply wires in front of main disconnect switch (Q0) have dangerous voltage
   even though the main disconnect switch is off.

**Control Panel must be connected professionally to the earth / ground.

**Please Reference the "BOOSTERPAQ - HYDRO MPC" Installation and Operating Instructions 
   BEFORE Applying power to Panel.

Motor
Horsepower

Min. Branch
Circuit Protection (amps)

1 1.5 2 5 7.5

15

3

15 20 25 35 50

10

70

**GRUNDFOS MLE motors have an intergrated variable frequency drive (VFD) which provides 
   motor overload protection.  If a system utilizes MLE motors, the motor overload protection is provided 
   by the VFD and does not require any additional motor overload protection.

Motor FLA

Panel Max. FLA

Motor
Horsepower 1

1.7

1.5

2.15

2

2.7

3

3.7

5

6.1

7.5

8.9 12

10

9 11 13 17 26 38 50
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1.1

1.2

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

1.20

1.21

1.22

1.23

1.24

1.25

1.26

1.27

= Factory Wire
= Field Wire

Panel Wiring Diagram
Model 91145455

Submittal
460VAC, 3 Phase, 60 Hz.

105A Max / 52A Min

PE

L1

L2

MAIN
DISC 60A

PE

L3

L1

L2 Pump
1

1.3

1.4

1.5

1.6

1.7

1.8

VFD

G93 92 91

98 97 96

PE

L3

L1

L2 Pump
2

VFD

G93 92 91

98 97 96

PE

L3

L1

L2 Pump
3

VFD

G93 92 91

98 97 96

FUSES
600V
20A

F3

F4
CLASS J FUSES:

F3-F14 = 600V, 20A

CLASS CC FUSES:
F1-F2 = 600V, 2A

FUSES
600V
20A

F6

F7

FUSES
600V
20A

F9

F10

L3 F5

F11

F8

SURGE
ARRESTOR

CUE1

19

EMER NORM

3 4
S1

68

A     Y     B
To 1.14

61 69

18 20

CUE2

68

A     Y     B
Fr 1.6, To 1.22

61 69

CUE3

68

A     Y     B
Fr 1.14, To 2.5

61 69

X1

PE

S10

X2

PE

S20

X3

PE

S30

1.28

19

EMER NORM

3 4
S2

18 20

19

EMER NORM

3 4
S3

18 20
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CONTROLS 
TRANSFORMER
480-120V 250VA

H4H1

X1 X2

2.1

2.2

2.9

2.10

2.11

2.12

2.13

2.14

2.15

2.16

2.17

2.18

2.19

2.20

2.21

2.22

2.23

2.24

2.25

2.26

2.27

2.3

2.4

2.5

2.6

2.7

2.8

PE

L3

L1

L2 Pump
4

VFD

G93 92 91

98 97 96

COOLING
FANCF

THERMOSTAT

FUSES
 600V 2A

F1 F2

FUSES
600V
20A

F12

F13

F14

COOLING
FANCF

K01
2421

SR
A2A1

SR

11

11 14

AUDIBLE
ALARM

AL

SILENCE

AA
12

FAULT LIGHTR
X2X1

CUE4

68

A     Y     B
Fr 1.22, To 3.26

61 69

PUMP 1 RUN

PUMP 2 RUN

G
X2X1

4 5

CUE1
R2

4 5

X2X1
G

PUMP 3 RUN
4 5

X2X1
G

CUE2
R2

CUE3
R2

PUMP 4 RUN
4 5

X2X1
G

CUE4
R2

X4

PE

S40

19

EMER NORM

3 4
S4

18 20

EDW-CD-GFP-SUBM
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CU 352

J2

A1

B1

Y1

3.1

3.2

3.9

3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

3.18

3.19

3.20

3.21

3.22

3.23

3.24

3.25

3.26

3.27

3.3

3.4

3.5

3.6

3.7

3.8 A16

From 2.5
To 4.5

A Y B

SERIAL
COMMUN.

EMER

NORM

S1

2

1

EMER

NORM

S2

2

1

EMER

NORM

S3

2

1

EMER

NORM

S4

2

1

N

L1

PE

J1

J7

47

51

50

54

X10

PRIMARY PRESSURE
SENSOR

SUCTION PRESSURE
SENSOR

EXTERNAL
ON/OFF

13

12

13

12

47

51

52

50

54

55

PE

J4

11

10

14

15

11

10

14

WATER SHORTAGE
SWITCH

EXTERNAL FAULT

120VAC

73

74

75

73

74

75

NO

NC

C70

71 11 14

11 12

71

72

70

K01

K01

NO

NC

C

J8

K01
A2 A1

SYSTEM
OPERATION

250VAC 2A MAX

SYSTEM
FAULT

250VAC 8A MAX
72

Jumper

AI1

24V
MAX 30 mA

DI2

DI3

DI1

DO2-C

DO2-NO

DO2-NC

DO1-NC

DO1-C

DO1-NO

Ai1
4-20mA

(0-10V NTC)
(0-20mA)

24V
MAX 30 mA

AI2

GND

GND

Ai1
4-20mA

(0-10V NTC)
(0-20mA)

Ai2
4-20mA

(0-10V NTC)
(0-20mA)

53

57
REMOTE SETPOINT

53

57

PE

24V
MAX 30 mA

AI3
Ai3

4-20mA
(0-10V NTC)

(0-20mA) 58 58GND

PE

EDW-CD-GFP-SUBM
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SPARE
DIGITAL INPUTS

IO351B

N

L1

PE

J1

SERIAL
COMMUN.

A

B

3C

Y

A01

From 3.26

J5

82

84

86

83

85

88

89

87

25

3B

Di4 16

Di5 20

Di6 24

GND

J2

77

79

81

76

16

20

24

25

76

77

79

81

82

83

84

85

86

87

88

89

SPARE
DIGITAL OUTPUTS

X12

21GND 21

17GND 17

DO4-NO

DO4-C

DO5-NO

DO5-C

DO6-NO

DO6-C

DO7-NO

DO7-C

DO1,2,3-C

DO1-NO

DO2-NO

DO3-NO

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

4.12

4.13

4.14

4.15

4.16

4.17

4.18

4.20

4.21

4.22

4.23

4.24

4.25

4.26

4.27

4.28

4.29 EDW-CD-GFP-SUBM
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Project: Booster Pump Control Panel, E(CUE) System Date: 2/4/13
Customer: Grundfos Quote #: 070113RS1.1

Panel Model: 91145455

Supplier Part # Manufacturer Part # Description Vendor QTY
AUDIBLE ALARMS 1
13-16-56-1020 MW-09-201-Q Audible Alarm, 120VAC FLOBELASS 1
GRUNDFOS CUE DRIVES 1

96754692 (131H3385) Grundfos CUE 3X380-500VAC (10"X5"X8")+8" GRUNMANU 4
ENCLOSURES 1
13-21-11-1231 TSFM634716NC Rittal Steel Enclosure, 2-door, Type 12 (63x47x16) RITTAL 1
POWER PROTECTIVE DEVICES 1
13-16-61-1010 3XB87 (SDSA3650) Schneider Electric Secondary Surge Arrestor - 3x200-600VAC WWGRAIN 1
FUSES 1
13-16-26-1250 31-299 Wohner 2-Pole, 30A, Class CC Fuse Block, 600V, Indicator EOFFELEC 1
13-16-26-1061 ATQ-R2 Ferraz Fuse Class CC, 600V, 2A EOFFELEC 3
13-16-26-1230 31-934 Wohner 3-Pole, 30A, Class J Fuse Block, 600V, Indicator EOFFELEC 4
13-16-26-1258 A4J20 Ferraz Fuse Class J, 600V, 20A EOFFELEC 12
HEATING & COOLING 1
13-16-31-1095 VESNO-01141.9-00 Stego Thermostat, 32-140 F EOFFELEC 1
13-21-11-1315 3243.110 Rittal Fan, 353CFM, 115V (Type 12 Rated) RITTAL 1
13-21-11-1335 3183.100 Fine Filter RITTAL 1
13-21-11-1325 3243.200 Rittal Exhaust Grille (Type 12 Rated) RITTAL 1
LABELS 1
13-56-11-1140   LB 50 Blank Voltage Label GILLESPIE 1
13-56-99-1030 LB 5543 Grundfos Custom Label GILLESPIE 1
13-56-11-1330 LB 70 Caution GILLESPIE 2
13-56-11-1350 S1810 U.L.  -  Grundfos UNDERWRITE 1

Engraved 2" x .5" PUMP RUN ORENSYST 4
13-56-11-1363 LB 370 Emergency/Normal Warning Label GILLESPIE 4

Engraved 2" x .5" FAULT/PUSH TO SILENCE ORENSYST 1
13-56-41-1547 LB 94913 Arc Flash Hazard PLATELEC 1
LIGHTS & PUSHBUTTONS 1
13-16-36-1500 HW1L-M2F10QD-R-120 Idec Red Illuminated Pushbutton (Complete) IDECCOR 1
13-16-36-1490 HW1P-1FQD-G-120 Idec Green Pilot Light ( Complete) IDECCOR 4
MOUNTING HARDWARE 1

Backplate locking bolts ORENSYST 4
13-16-99-1010 C103PM Din Rail / Inch CUSCON 64
RELAYS 1
13-16-46-1073 RJ2S-CL-A120 Idec Relay w/ indicator 120VAC DPDT IDECCOR 2
13-16-46-1283 SJ2S-07L Idec Socket for above DPDT IDECCOR 2
SWITCHES 1
13-16-66-1088 HW1S2TF10 Idec 2 Position Switch IDECCOR 4
13-16-66-1376 OT60F3 ABB 60A UL98 3-Pole Disconnect Switch PLATELEC 1
13-16-66-1350 OHYS2AJ1 ABB Red/Yellow Switch Handle PLATELEC 1
13-16-66-1356 OXS6X250 ABB 9.8" Shaft PLATELEC 1
13-16-66-1371 OT40F3 ABB 40A, 3-Pole Motor Switch PLATELEC 4
CONDUIT 1
11-16-86-1496 95B7241 Shielded Cable, 3 Cond., 22AWG, 600V (Feet) NEWINO 6
CONTROL & MISC. 1
13-41-11-1116 4Q450 1/2" Conduit Inlet, 45deg Eoff 4
11-16-86-1635 LA11GRY12500FT 1/2" Flex Conduit (Feet) Eoff 60.0
13-16-39-1093 98146952 MPC Controller (CU352) GRUNMANU 1
13-16-39-1090 96161730 MPC I/O Expansion Module "B" (IO351B) GRUNMANU 1
13-16-86-1030 13-16-86-1030 HEY-3231-N 1/2" Black Plastic Strain Relief ACF 4
13-16-99-1150 13-16-99-1150 1/2" Sealing Ring OSI 25

5153C Grundfos Shielded Cable,  MPC, per foot OSI 7
13-71-31-1016 902-7-221-WE White 1" 3 ring binder w/o label holder QUILL 1
13-71-31-1022 901-68599 Zipper Binder Pockets; Clear, 6 x 9.5" QUILL 1
TERMINALS 1
13-16-71-1445 3044102 Phoenix Contact UT4 Terminal block, 30A 600V, 26-10AWG EOFFELEC 34
13-16-71-1473 3044128 Phoenix Contact UT4-PE Ground block, 26-10AWG EOFFELEC 2
13-16-71-1465 3044157 Phoenix Contact UT6-PE Ground block, 24-8AWG EOFFELEC 4
13-16-71-1430 3003732 Phoenix Spring-Cage Terminal Block, 15A 600V, 26-14AWG EOFFELEC 9
13-16-71-1433 3024193 Phoenix Spring-Cage End Block EOFFELEC 1
13-16-71-1480 800886 Phoenix Contact End Block Retainer EOFFELEC 2
13-16-71-1491 3047028 Phoenix Contact End Cover For UT4 & UT6 EOFFELEC 1
13-16-71-1495 3003224 Phoenix Contact Partition Plate For UT4 & UT6 EOFFELEC 5
13-16-71-1523 3030336 Phoenix Contact 2-Pole Plug In Bridge For UT4 EOFFELEC 1

818072 Phoenix Contact Number EOFFELEC 49
13-16-71-1536 FSPDB2A Ferraz PDB, 175A, 1-Pole, 4in 14-2AWG / 1out, 14AWG-1/0 EOFFELEC 3
13-16-86-1680 TA2-BULK Raco Ground Lug, 2AWG EOFFELEC 7
TRANSFORMERS & POWER SUPPLIES 1
13-16-81-1454 AE07-0250                       ACME Transformer; 250VA, PRI: 208/230/460V, SEC: 115V   EOFFELEC 1

BOM
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LIMITED WARRANTY
Products manufactured by GRUNDFOS PUMPS CORPORATION (Grundfos) are warranted 
to the original user only to be free of defects in material and workmanship for a period of 
24 months from date of installation, but not more than 30 months from date of manufacture. 
Grundfos' liability under this warranty shall be limited to repairing or replacing at Grundfos' 
option, without charge, F.O.B. Grundfos' factory or authorized service station, any product 
of Grundfos' manufacture. Grundfos will not be liable for any costs of removal, installation, 
transportation, or any other charges which may arise in connection with a warranty claim. 
Products which are sold but not manufactured by Grundfos are subject to the warranty 
provided by the manufacturer of said products and not by Grundfos' warranty. Grundfos will 
not be liable for damage or wear to products caused by abnormal operating conditions, 
accident, abuse, misuse, unauthorized alteration or repair, or if the product was not installed 
in accordance with Grundfos' printed installation and operating instructions.

To obtain service under this warranty, the defective product must be returned to the 
distributor or dealer of Grundfos' products from which it was purchased together with proof 
of purchase and installation date, failure date, and supporting installation data. Unless 
otherwise provided, the distributor or dealer will contact Grundfos or an authorized service 
station for instructions. Any defective product to be returned to Grundfos or a service station 
must be sent freight prepaid; documentation supporting the warranty claim and/or a Return 
Material Authorization must be included if so instructed.

GRUNDFOS WILL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL 
DAMAGES, LOSSES, OR EXPENSES ARISING FROM INSTALLATION, USE, OR ANY 
OTHER CAUSES. THERE ARE NO EXPRESS OR IMPLIED WARRANTIES, INCLUDING 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, WHICH EXTEND 
BEYOND THOSE WARRANTIES DESCRIBED OR REFERRED TO ABOVE.

Some jurisdictions do not allow the exclusion or limitation of incidental or consequential 
damages and some jurisdictions do not allow limit actions on how long implied warranties 
may last. Therefore, the above limitations or exclusions may not apply to you. This warranty 
gives you specific legal rights and you may also have other rights which vary from 
jurisdiction to jurisdiction.
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CR, CRI, CRN, CRT
Installation and operating instructions 5

Notice d'installation et de fonctionnement ?

Instrucciones de instalación y funcionamiento ?
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1. General
The CR range is based on the inline multistage centrifugal pump 
first pioneered by Grundfos. CR is available in four basic
materials and over one million configurations. CR is suitable for 
pumping water and water-like liquids in industry, petrochemical, 
water treatment, commercial buildings, and many other
applications. Some of CR’s outstanding characteristics are:
• superior efficiency
• reliability
• ease of maintenance
• compact size and small footprint
• quiet operation.

2. Shipment inspection
Examine the components carefully to make sure no damage has 
occurred to the pump during shipment. Care should be taken to 
ensure the pump is NOT dropped or mishandled.

2.1 Ensure you have the right pump
Read the pump nameplate to make sure that it is the one you 
ordered.
• CR

Centrifugal pump with standard cast iron and 304 stainless 
steel construction

• CRI
Centrifugal pump; all parts in contact with water are 304
stainless steel construction

• CRN
Centrifugal pump; all parts in contact with water are 316
stainless steel construction

• CRT
Centrifugal pump; all parts in contact with water are titanium 
construction

• CRE
Centrifugal pump with a Grundfos MLE VFD motor attached.

2.2 Checking the condition of the pump
The shipping carton in which your pump arrived is specially
designed around your pump during production to prevent damage 
during shipment. As a precaution, the pump should remain in the 
carton until you are ready to install it. Examine the pump for any 
damage that may have occurred during shipping. Examine any 
other parts of the shipment as well for any visible damage.
Note: If the pump is shipped as a complete unit (motor attached 
to pump end), the position of the coupling (that connects the 
pump shaft to the motor shaft) is set at factory specifications. No 
adjustment is required. If the unit is delivered as a pump end only, 
follow the adjustment procedures in the section on replacing the 
motor.
Pump without Motor (CR(I)(N) 1s, 1, 3, 5, 10, 15, and 20 Only):
If you purchased a pump without a motor, the shaft seal has been 
set by the factory. Do not loosen the three set screws on the shaft 
seal when attaching the motor.
Pump without Motor (CR(N) 32, 45, 64, 90, 120, and 150 Only): 
If you purchased a pump without a motor, you must install the 
seal. The seal is protected in its own sub boxing within the pump 
packaging crate. To protect the shaft and bearings during
shipment, a shaft holder protective device is used. This device 
must be removed prior to installation of the seal. Read the seal 
installation instructions which are included in the pump package.

2.3 Verifying electrical requirements
Verification of the electrical supply should be made to be certain 
the voltage, phase and frequency match that of the pump motor. 
The proper operating voltage and other electrical information can 
be found on the motor nameplate. These motors are designed to 
run on –10 % / + 10 % of the nameplate-rated voltage. For dual-
voltage motors, the motor should be internally connected to 
operate on the voltage closest to the 10% rating, i.e., a 208 
voltage motor wired per the 208 volt connection diagram. The 
wiring connection diagram can be found on either a plate 
attached to the motor or on a diagram inside the terminal box 
cover. If voltage variations are larger than –10 % / + 10 %, do not 
operate the pump.

Warning
Electrical Work: All electrical work should be
performed by a qualified electrician in
accordance with the latest edition of the National 
Electrical Code, local codes and regulations.

Warning
Shock Hazard: A faulty motor or wiring can cause 
electrical shock that could be fatal, whether
touched directly or conducted through standing 
water. For this reason, proper grounding of the 
pump to the power supply’s grounding terminal 
is required for safe installation and operation. 
In all installations, the above-ground metal
plumbing should be connected to the power
supply ground as described in Article 250-80 of 
the National Electrical Code.
5
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3. Understanding nameplate data

Fig. 1 Nameplate

Fig. 2 Nameplate

Fig. 3 Model key

Type key
CR, CRI, CRN 1s, 1, 3, 5, 10, 15, and 20
Example
Type range: CR 3 -10 A FG A E HQQE
CR, CRI, 

Rated flow rate in [m3/h] (x 5gpm)
Number of impellers
Code for pump version
Code for pipe connection
Code for materials
Code for rubber parts
Code for shaft seal

CRT 2, 4, 8, and 16
Example
Type range: CRT 16 -30 /2 U G A AUUE
CRT
Rated flow rate in [m3/h] (x 5gpm)
Number of stages x 10
Code for impellers (used only if the pump 
has fewer impellers than stages)
Code for pump version
Code for pipe connection
Code for materials
Code for shaft seal and rubber parts

CR, CRN 32, 45, 64, 90, 120, and 150
Example
Type C 32 -2 -1 U G A E KUBE
CR, CRN
Rated flow rate in [m3/h] (x 5gpm)
Number of impellers
Number of reduced diameter impellers
Code for pump version
Code for pipe connection
Code for materials
Code for rubber pump parts
Code for shaft seal

TM
04

 3
89

5 
03

09

1. Type designation
2. Model, material

number, production 
number

3. Head in feet at
nominal flow

4. Nominal motor hp
5. Head at zero flow
6. Rated rpm
7. Nominal flow
8. Rated frequency
9. Maximum pressure

and maximum fluid
temperature

10. Direction of rotation
11. Production country

TM
04

 3
89

4 
03

09
TM

04
 3

90
4 

04
09

1

2

43

6

87
9 10

5

11

Q H

P N

GPM FEET

HP PSI °F max

RPM

Designated

Model

(eg.ABCD)

Material

Number

Production

Company

Last two digits

of production year

Production week number(01-52)

A 12345678 P1 01 41
6
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3.1 Understanding codes
Example
Pump version: U FGJ A E HQQE
A *Basic pump version

U *NEMA Version Pump

B Oversize motor,
one flange size bigger

H Q Q E
F CR pump for high

temperatures (Cool-Top®) Shaft seal

H Horizontal version A O-ring with fixed driver

HS
High pressure pump with
over-synchronous speed and 
reversed direction of rotation

B Rubber bellows seal

D O-ring seal, balanced

I Different pressure rating E Cartridge seal with
O-ring

K Low NPSH
H Balanced cartridge 

seal with O-ring
M Magnetic drive

K Cartridge shaft seal 
with metal bellowsP Undersize motor

R Horizontal version with
bearing bracket O Double seal, back to 

back

SF
High pressure pump with
reversed chamber stack and
direction of rotation

P Double seal, tandem

R O-ring seal with
reduced face

T Oversize motor,
two flange sizes bigger

X Special version

X **Special version
B Carton, synthetic 

resin-impregnated
Pipe connection

H
Cemented tungsten
carbine, embedded A Oval flange

B NTP thread Q Silicon carbide

C Clamp coupling U Cemented tungsten
carbide

CA FlexiClamp

CX TriClamp E EPDM

F DIN flange F FXM (Flouraz®)

G ANSI flange K FFKM (Kalraz®)

J JIS flange V FKM (Viton®)

N Changed diameter of ports

O Externally threaded, union * In August 2003 the NEMA pump code was
discontinued for all material numbers created
by GRUNDFOS manufacturing companies in
North America. The NEMA version pump code will 
still remain in effect for existing material numbers. 
NEMA version pumps built in North America after 
this change will have either an A or U as the pump 
version code depending on the date the material 
number was created.

P PJE coupling

X Special version

Materials

A Basic version

A Carbon-filled graphite PTFE
(bearings)

G Stainless steel parts of 316 SS

GI Base plate and flanges of 316 SS
I Stainless steel parts of 304 SS ** If a pump incorporates more than two pump

versions, the code for the pump version is X.
X also indicates special pump versions not
listed above.

II Base plate and flange of 304 SS

K Bronze (bearings)

S SiC bearing ring + PTFE neck
ring (only CR, CRN 32 to 90

T Titanium

X Special version

Code for rubber parts

E EPDM

F FXM (Flouraz®)

K FFKM (Kalrez®)

V FKM (Viton®)
7
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4. Confirming proper application
Compare the pump’s nameplate data or its performance curve 
with the application in which you plan to install it. Will it perform 
the way you want it to perform? Also, make sure the application 
falls within the following limits.

5. Checking operating conditions

5.1 Fluid temperatures
s

All motors are designed for continuous duty in +104 °F (+40 °C) 
ambient air conditions. For higher ambient temperature
conditions consult Grundfos.

* xUBE Shaft Seals are recommended for temperatures above 
+200 °F. Pumps with hybrid shaft KUHE seals can only operate 
up to +200 °F (+90 °C). Pumps with xUUE shaft seals can be 
operated down to –40 °F (–40 °C) (where “x” is the seal type).

5.2 Minimum inlet pressures

5.3 Maximum inlet pressures

* while pump is off or during start-up

** during operation

Type Designed to pump

CR Hot and chilled water, boiler feed, condensate 
return, glycols and solar thermal fluids.

CRI/CRN

Deionized, demineralized and distilled water. 
Brackish water and other liquids unsuitable for 
contact with iron or copper alloys. (Consult
manufacturer for specific liquid compatibilities.)

CRN-SF High pressure washdown, reverse osmosis, or other 
high pressure applications.

CRT Salt water, chloride based fluids and fluids approved 
for titanium.

Pump Fluid
Temperatures

CR(I)(N) 1s, 3, 5, 10, 15, and 20 –4 to +248 °F
(–20 to +120 °C) 

*CR(N) 32, 45, 64, and 90 –22 to +248 °F
(–30 to +120 °C)

*CR(N) 120 and 150
(up to 60 hp)

–22 to +248 °F
(–30 to +120 °C)

CR(N) 120 and 150
(75 and 100 hp)

+32 to +248 °F
(0 to +120 °C)

CRT 2, 4, 8, 16 –4 to +248 °F
(–20 to +120 °C)

CRN-SF –4 to +221 °F
(–15 to +105 °C)

with Cool-Top™ up to +356 °F
(+180 °C)

All CR, CRI, CRN NPSHR + 2 feet

CRN-SF 29 psi (2 bar)

Pump Type/
Connection

50 Hz
Stages

60 Hz
Stages

Max.
psi/bar

CR, CRI, CRN 1s 2 to 36 2 to 36 145 / 10
27 217 / 15

CR, CRI, CRN 1 2 to 36 2 to 36 145 / 10
27 217 / 15

CR, CRI, CRN 3 2 to 29 2 to 15 145 / 10
31 to 36 17 to 25 217 / 15

CR, CRI, CRN 5 3 to 16 2 to 9 145 / 10
18 to 36 10 to 24 217 / 15

CR, CRI, CRN 10 1 to 6 1 to 5 116 / 8
7 to 22 6 to 18 145 / 10

CR, CRI, CRN 15 1 to 3 1 to 2 116 / 8
4 to 17 3 to 12 145 / 10

CR, CRI, CRN 20 1 to 3 1 116 / 8
4 to 17 2 to 10 145 / 10

CR, CRN 32 1-1 to 4 1-1 to 2 58 / 4
5-2 to 10 3-2 to 6 145 / 10
11 to 14 7-2 to 11-2 217 / 15

CR, CRN 45 1-1 to 2 1-1 to 1 58 / 4
3-2 to 5 2-2 to 3 145 / 10

6-2 to 13-2 4-2 to 8-1 217 / 15
CR, CRN 64 1-1 to 2-2 1-1 58 / 4

2-1 to 4-2 1 to 2-1 145 / 10
4-1 to 8-1 2 to 5-2 217 / 15

CR, CRN 90 1-1 to 1 58 / 4
2-2 to 3-2 1-1 to 1 145 / 10

3 to 6 2-2 to 4-1 217 / 15
CR, CRN 120 1 to 2-1 1-1 to 1 145 / 10

2 to 5-1 2-2 to 3 217 / 15
6-1 to 7 4-1 to 5-2 290 / 20

CR, CRN 150 1-1 to 1 1-1 145 / 10
2-1 to 4-1 1 to 2 217 / 15
5-2 to 6 3-2 to 4-2 290 / 20

CRT 2 2 to 11 2 to 6 145 / 10
13 to 26 7 to 18 217 / 15

CRT 4 1 to 12 1 to 7 145 / 10
14 to 22 8 to 16 217 / 15

CRT 8 1 to 20 1 to 16 145 / 10
CRT 16 2 to 16 2 to 10 145 / 10
CRN-SF all all 72 / 5*

362 / 25**
8
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5.4 Maximum operating pressures
at +250 °F (194 °F for CRN-SF)

Consult Grundfos for other working conditions.

Pump type/
connection

50 Hz
stages

60 Hz
stages

Max.
psi/bar

CR, CRI, CRN 1s
Oval flange 1 to 23 1 to 17 232 / 16
FGJ, PJE 1 to 36 1 to 27 362 / 25

CR, CRI, CRN 1
Oval flange 1 to 23 1 to 17 232 / 16
FGJ, PJE 1 to 36 1 to 27 362 / 25

CR, CRI, CRN 3
Oval flange 1 to 23 1 to 17 232 / 16
FGJ, PJE 1 to 36 1 to 27 362 / 25

CR, CRI, CRN 5
Oval flange 1 to 22 1 to 16 232 / 16
FGJ, PJE 1 to 36 1 to 24 362 / 25

CR, CRI 10
Oval flange CR 1 to 6 145 / 10
Oval flange, CRI 1 to 16 1 to 10 232 / 16
FGJ, GJ, PJE 1 to 16 1 to 10 232 / 16
FGJ, GJ, PJE 17 to 22 12 to 17 362 / 25

CRN 10
All 1 to 22 1 to 17 362 / 25

CR, CRI 15
Oval flange 1 to 7 1 to 5 145 / 10
FGJ, GJ, PJE 1 to 10 1 to 8 232 / 16
FGJ, GJ, PJE 12 to 17 9 to 12 362 / 25

CRN 15
All 1 to 17 1 to 12 362 / 25

CR, CRI 20
Oval flange 1 to 7 1 to 5 145 / 10
FGJ, GJ, PJE 1 to 10 1 to 7 232 / 16
FGJ, GJ, PJE 12 to 17 8 to 10 362 / 25

CRN 20
All 1 to 17 1 to 10 362 / 25

CR, CRN 32
1-1 to 7 1-1 to 5 232 / 16

8-2 to 14 6-2 to 11-2 435 / 30

CR, CRN 45
1-1 to 5 1-1 to 4-2 232 / 16

6-2 to 13-2 4-2 to 8-1 435 / 30

CR, CRN 64
1-1 to 5 1-1 to 3 232 / 16

6-2 to 8-1 4-2 to 5-2 435 / 30

CR, CRN 90
1-1 to 4 1-1 to 3 232 / 16
5-2 to 6 4-2 to 4-1 435 / 30

CR, CRN 120
1-1 to 3 232 / 16

1-1 to 5-2 4-2 to 5-2 435 / 30

CR, CRN 150
1-1 to 3 232 / 16

1-1 to 4-2 4-1 to 4-2 435 / 30

CRT 2 2 to 26 2 to 18 305 / 21

CRT 4 1 to 22 1 to 16 305 / 21

CRT 8 1 to 12 1 to 8 232 / 16
14 to 20 10 to 16 362 / 25

CRT 16 1 to 8 1 to 8 232 / 16
10 to 16 10 to 12 362 / 25
9
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6. Installing the pump

6.1 Pump location
The pump should be located in a dry, well-ventilated area which is 
not subject to freezing or extreme variation in temperature.
Care must be taken to ensure the pump is mounted at least
6 inches (150 mm) clear of any obstruction or hot surfaces.
The motor requires an adequate air supply to prevent overheating 
and adequate vertical space to remove the motor for repair.
For open systems requiring suction lift the pump should be
located as close to the water source as possible to reduce piping 
losses.

6.2 Foundation
Concrete or similar foundation material should be used to provide 
a secure, stable mounting base for the pump.
See table of bolt hole center line dimensions for the various pump 
types.
Secure the pump to the foundation using all four bolts and shim 
pump base to assure the pump is vertical and all four pads on the 
base are properly supported (uneven surfaces can result in pump 
base breakage when mounting bolts are tightened).

Fig. 4 Pump position

The pump can be installed vertically or horizontally; see fig. 4.
Ensure that an adequate supply of cool air reaches the motor 
cooling fan. The motor must never fall below the horizontal plane.
Arrows on the pump base show the direction of flow of liquid 
through the pump.
To minimize possible noise from the pump, it is advisable to fit 
expansion joints on either side of the pump and anti-vibration 
mountings between the foundation and the pump.
Note: Care should be taken to ensure that the vent plug is 
located in the uppermost position.
Isolating valves should be fitted either side of the pump to avoid 
draining the system if the pump needs to be cleaned, repaired or 
replaced.

Warning
Do not energize pump until properly installed.

TM
04

 3
90

6 
04

09

TM
00

 2
25

6

Pump type L1 L2 B1 B2 ø
in mm in mm in mm in mm in mm

CR 1s, 1, 3, 5 3 15/16 100 5 11/16 145 7  1/16 180 8 11/16 220  1/2 13

CRI, CRN 1s 1, 3, 5 3 15/16 100 5 7/8 150 7  1/16 180 8 11/16 220  1/2 13

CR 10, 15, 20 5 1/8 130 6 15/16 176 8  7/16 215 10  1/16 256   9/16 13.5

CRN 10, 15, 20 5 1/8 130 7 7/8 200 8  7/16 215 9 3/4 248  1/2 13

CR 32 6 11/16 170 8 3/4 223 9  7/16 240 11 3/4 298   9/16 14

CRN 32 6 11/16 170 8 7/8 226 9  7/16 240 11 3/4 298   9/16 14

CR 45,64 7 1/2 190 9 3/4 248 10 1/2 266 13  1/16 331   9/16 14

CRN 45,64 7 1/2 190 9 7/8 251 10 1/2 266 13  1/16 331   9/16 14

CR(N) 90 7 13/16 199 10 1/4 261 11      280 13 11/16 348   9/16 14

CR(N) 120, 150 10 13/16 275 13  9/16 344 14 15/16 380 18  9/16 472  11/16 18

2

1

2

1

L
L

B

4 x ø

B
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6.3 Pump mounting

6.3.1 Recommended installation torques

6.4 Suction pipe
The suction pipe should be adequately sized and run as straight and 
short as possible to keep friction losses to a minimum (minimum of 
four pipe diameters straight run prior to the suction flange). Avoid 
using unnecessary fittings, valves or accessory items. Butterfly or 
gate valves should only be used in the suction line when it is
necessary to isolate a pump because of a flooded suction condition. 
This would occur if the water source is above the pump; see fig. 5 
and fig. 6. Flush piping prior to pump installation to remove loose 
debris.

Fig. 5 Flooded suction

Fig. 6 Suction lift*

*The suction pipe should have a fitting on it for priming.
CRN-SF pumps cannot be used for suction lift. 

6.5 Minimum suction pipe sizes
The following recommended suction pipe sizes are the smallest 
sizes which should be used with any specific CR pump type.
The suction pipe size should be verified with each installation to 
ensure good pipe practices are being observed and excess
friction losses are not encountered.
High temperatures may require larger diameter pipes to reduce 
friction and improve NPHSA.

6.6 Discharge piping
It is suggested that a check valve and isolation valve be installed 
in the discharge pipe.
Pipe, valves and fittings should be at least the same diameter as 
the discharge pipe or sized in accordance with good piping
practices to reduce excessive fluid velocities and pipe friction
losses.
Note: Pipe, valves and fittings must have a pressure rating equal 
to or greater than the maximum system pressure.

Before the pump is installed it is recommended that the discharge 
piping be pressure checked to at least the maximum pressure the 
pump is capable of generating or as required by codes or local 
regulations.
Whenever possible, avoid high pressure loss fittings, such as 
elbows or branch tees directly on either side of the pump. The 
piping should be adequately supported to reduce thermal and 
mechanical stresses on the pump.
Good installation practice recommends the system be thoroughly 
cleaned and flushed of all foreign materials and sediment prior to 
pump installation. Furthermore, the pump should never be
installed at the lowest point of the system due to the natural
accumulation of dirt and sediment. If there is excessive sediment 
or suspended particles present, it is advised a strainer or filter be 
used. Grundfos recommends that pressure gauges be installed 
on inlet and discharge flanges or in pipes to check pump and
system performance.

Warning
CR, CRI, CRN pumps are shipped with covered 
suction and discharge. The covers must be 
removed before the final pipe flange to pump 
connections are made.

Model
Recommended

foundation torque
(ft - lbs)

Recommended
flange torque

(ft - lbs)

CR, CRI, CRN
1s/1/3/5, and
CRT 2/4

30 37 - 44

CR, CRI,
CRN 10/15/20, and
CRT 8/16

37 44 - 52

CR, CRN
32/45/64/90/
120/150

52 52 - 59

TM
04

 3
92

5 
04

09
TM

04
 3

91
0 

04
09

Reservoir

Butterfly

 Valve

Butterfly

 Valve

Strainer
Check

 Valve

Expansion Joint

Butterfly

 Valve

Check

 Valve

Eccentric

 Reducer

Suction

  Pipe

Reservior

 Foot

Valve

Model Min. suction pipe size

CR(I)(N) 1s, 1, 3; CRT 2 1" Nominal diameter
sch 40 pipe

CR(I)(N) 5;
CRT 4 1-1/4" Nominal diameter

sch 40 pipe
CR(I)(N) 10, 15, 20;
CRT 8, 16 2" Nominal diameter

sch 40 pipe

CR(N) 32 2-1/2" Nominal diameter
sch 40 pipe

CR(N) 45 3" Nominal diameter
sch 40 pipe

CR(N) 64, 90 4" Nominal diameter
sch 40 pipe

CR(N) 120, 150 5" Nominal diameter
sch 40 pipe

Warning
To avoid problems with waterhammer, fast
closing valves must not be used in CRN-SF
applications.
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6.7 Bypass orifice
A bypass should be installed in the discharge pipe if there is any 
possibility the pump may operate against a closed valve in the 
discharge line. Flow through the pump is required to ensure
adequate cooling and lubrication of the pump is maintained. See 
6.9 Minimum continuous duty flow rates for minimum flow rates.
Elbows should be a minimum of 12” from the orifice discharge to 
prevent erosion.

Fig. 7 Recommended bypass arrangement

Fig. 8 Optional bypass arrangement

Fig. 9 Optional bypass arrangement for CR(N) 32, 45, 64, 
and CR 90, 120, and 150 only

6.8 Nozzle loads
If not all loads reach the maximum permissible value stated in the 
forces and moments tables included here with fig. 10, one of 
these values may exceed the normal limit. Contact Grundfos for 
further information.

Fig. 10 Nozzle forces and moments

TM
04

 3
92

6 
04

09
TM

04
 3

90
9 

04
09

TM
04

 3
92

4 
04

09

By-pass line

Nipple

Orifice

Inlet Outlet

Inlet Outlet

By-Pass Line
Nipple

Orifice

OutletInlet

Nipple

Orifice
By-Pass Line
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Flange CR, CRI, 
CRN

Forces

Y-direction
[lb]

Z-direction
[lb]

X-direction
[lb]

1-1/4"  1s to 5  171 263 175

2" 10, 15
and 20  303 371 337

2-1/2"  32  382 466 422
3"  45  461 562 506
4"  64 and 90  607 753 674

5" & 6"  120 and 
150  607 753 674

Flange CR, CRI, 
CRN

Moments

Y-direction
[ft-lb]

Z-direction
[ft-lb]

X-direction
[ft-lb]

1-1/4"  1s to 5  605 715 900

2"  10, 15
and 20  738 848 1,033

2-1/2"  32  793 904 1,106
3"  45  848 959 1,180
4"  64 and 90  922 1,069 1,291

5" & 6"  120 and 
150  922 1,069 1,291

Y-direction: Direction of chamber stack
Z-direction: 90 ° from inlet/outlet
X-direction: Inlet/outlet
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6.9 Minimum continuous duty flow rates

* Grundfos Cool-Top® is only available in the following pump types.

6.10 Check valves
A check valve may be required on the discharge side of the pump 
to prevent the pump’s inlet pressure from being exceeded.
For example, if a pump with no check valve is stopped because 
there is no demand on the system (all valves are closed), the high 
system pressure on the discharge side of the pump will “find” its 
way back to the inlet of the pump.
If the system pressure is greater than the pump’s maximum inlet 
pressure rating, the limits of the pump will be exceeded and a 
check valve needs to be fitted on the discharge side of the pump 
to prevent this condition. This is especially critical for CRN-SF 
applications because of the very high discharge pressures
involved. As a result, most CRN-SF installations require a check 
valve on the discharge piping.

6.11 Temperature rise
It may sometimes be necessary to stop the flow through a pump 
during operation.
At shut-off, the power to the pump is transferred to the pumped 
liquid as head, causing a temperature rise in the liquid.
The result is risk of excess heating of and consequent damage to 
the pump. The risk depends on the temperature of the pumped 
liquid and for how long the pump is operating without flow; see 
the following temperature rise chart.

6.12 Conditions/Reservations
The listed times are subject to the following conditions/
reservations:
• No exchange of heat with the surrounding.
• The pumped liquid is water with a specific heat of 1.0 Btu/lb. °F 

(4.18 kJ/kg °C).
• Pump parts (chambers, impellers and shaft) have the same 

thermal capacity as water.
• The water in the base and the pump head is not included.
These reservations should give sufficient safety margin against 
excessive temperature rise.
The maximum temperature must not exceed the pump maximum 
rating.

Pump Type min °F to 176 °F
(min °C to 80 °C)

at 210°F
(at 99°C)

at 248°F
(at 120°C)

at 356°F
(at 180°C)

CR, CRI, CRN 1s 0.5 0.7 1.2 1.2*
CR, CRI, CRN 1 0.9 1.3 2.3 2.3*
CR, CRI, CRN 3 1.6 2.4 4.0 4.0*
CR, CRI, CRN 5 3.0 4.5 7.5 7.5*
CR, CRI, CRN 10 5.5 8.3 14 14*
CR, CRI, CRN 15 9.5 14 24 24*
CR, CRI, CRN 20 11 17 28 28*
CR, CRN 32 14 21 35 35*
CR, CRN 45 22 33 55 55*
CR, CRN 64 34 51 85 85*
CR, CRN 90 44 66 110 110*
CR, CRN 120 60 90 N/A N/A
CR, CRN 150 75 115 N/A N/A
CRT 2 1.3 2.0 3.3 N/A
CRT 4 3.0 4.5 7.5 N/A
CRT 8 4.0 6.0 10 N/A
CRT 16 8.0 0.7 20 N/A

Pump Type CR 1s CR 1 CR 3 CR 5 CR 10 CR 15 CR 20 CR 32 CR 45 CR 64 CR 90

Standard (CR) • • • •
I Version (CRI) • • • • • • •
N Version (CRN) • • • • • • • • • • •

Pump type
Time for temperature rise

of 18 °F (10 °C)

Seconds Minutes

CR 1s, 1, 3 210 3.5

CR 5 240 4.0

CR 10 210 3.5

CR 15 150 2.5

CR 20 120 2.0

CR 32, 45, 64, 90, 
120, 150 60 1.0
13
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6.13 Electrical

6.14 Motor
Grundfos CR pumps are supplied with heavy-duty 2-pole (3600 
rpm nominal), ODP or TEFC, NEMA C frame motors selected to 
our rigid specifications.
Motors with other enclosure types and for other voltages and
frequencies are available on a special-order basis.
CRN-SF pumps are supplied with an IEC (metric) type motor with 
a reverse thrust bearing.
If you are replacing the pumping unit, but are using a motor
previously used on another CR pump, be sure to read 
10. Replacing the motor for proper adjustment of the coupling 
height.

6.15 Position of Terminal Box
The motor terminal box can be turned to any of four positions in 
steps of 90°.
To rotate the terminal box, remove the four bolts securing the 
motor to the pump but do not remove the shaft coupling. Turn the 
motor to the desired location; replace and securely tighten the 
four bolts; see fig. 11.

Fig. 11 Motor terminal box positions (top view)

6.16 Field Wiring
Wire sizes should be based on the current carrying properties of 
a conductor as required by the latest edition of the National
Electrical Code or local regulations. Direct on line (D.O.L.)
starting is approved due to the extremely fast run-up time of the 
motor and the low moment of inertia of the pump and motor. If 
D.O.L. starting is not acceptable and reduced starting current is 
required, an auto transformer, resistant starter or soft start should 
be used. It is suggested that a fused disconnect be used for each 
pump where service and standby pumps are installed.

6.17 Motor protection
6.17.1 Single-Phase Motors 
With the exception of 10 HP motors which require external
protection, single-phase CR pumps are equipped with multi-
voltage, squirrel-cage induction motors with built-in thermal
protection.

6.17.2 Three-Phase Motors
CR pumps with three-phase motors must be used with the proper 
size and type of motor-starter to ensure the motor is protected 
against damage from low voltage, phase failure, current
imbalance and overloads. 
A properly sized starter with manual reset and ambient-
compensated extra quick trip in all three legs should be used. The 
overload should be sized and adjusted to the full-load current 
rating of the motor. Under no circumstances should the overloads 
be set to a higher value than the full load current shown on the 
motor nameplate. This will void the warranty.
Overloads for auto transformers and resistant starters should be 
sized in accordance with the recommendations of the
manufacturer. 
Three phase MLE motors (CRE-Pumps) require only fuses as a 
circuit breaker. They do not require a motor starter. Check for 
phase imbalance (worksheet is provided; see p. 23).
Note: Standard allowable phase imbalance difference is 5%.

6.17.3 CRN-SF
The CRN-SF is typically operated in series with a feed pump. 
Because the maximum allowable inlet pressure of the CRN-SF 
increases from 73 psi (when pump is off and during start-up) to 
365 psi (during operation), a control device must be used to start 
the CRN-SF pump one second before the feed pump starts.
Similarly, the CRN-SF must stop one second after the feed pump 
stops. See CRN-SF startup timeline below.

Fig. 12 CRN-SF startup

7. Starting the pump the first time

7.1 Priming
To prime the pump in a closed system or an open system where 
the water source is above the pump, close the pump isolation 
valve(s) and open the priming plug on the pump head; see fig. 13 
and fig. 14.

Fig. 13 Plug and valve locations

Warning
The safe operation of this pump requires that it 
be grounded in accordance with the national 
electrical code and local governing codes or
regulations. Connect the ground wire to the 
grounding screw in the terminal box and then to 
the ACCEPTABLE grounding point. All electrical 
work should be performed by a qualified
electrician in accordance with the latest edition 
of the National Electrical Code, local codes and 
regulations.
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Fig. 14 Plug/valve locations CR(N) 32, 45, 64, 90, 120, 150

Fig. 15 Vent plug

Gradually open the isolation valve in the suction line until a 
steady stream of airless water runs out the priming port. Close 
the plug and securely tighten. Completely open the isolation
valves.
In open systems where the water level is below the pump inlet, 
the suction pipe and pump must be filled and vented of air before 
starting the pump. Close the discharge isolation valve and 
remove the priming plug. Pour water through the priming hole 
until the suction pipe and pump are completely filled with water. If 
the suction pipe does not slope downward from the pump toward 
the water level, the air must be purged while being filled. Replace 
the priming plug and securely tighten. For pumps with Cool-Top®, 
see 14. Startup for Cool-Top®.
Follow these steps:
1. Switch power off.
2. Check to make sure the pump has been filled and vented.
3. Remove the coupling guard and rotate the pump shaft by hand 

to be certain it turns freely.
4. Verify that the electrical connections are in accordance with 

the wiring diagram on the motor.
5. Switch the power on and observe the direction of rotation. 

When viewed from the top, the pump should rotate counter-
clockwise (clockwise for CRN-SF).

6. To reverse the direction of rotation, first switch OFF the supply 
power.

7. On three-phase motors, interchange any two power leads at 
the load side of the starter. On single-phase motors, see 
connection diagram on nameplate. Change wiring as required.

8. Switch on the power and again check for proper motor
rotation. Once rotation has been verified, switch off power 
again. Do not attempt to reinstall the coupling guards with the
motor energized. Replace the coupling guard if the rotation is 
correct. After guards are in place the power can be reapplied. 
Note: CR, CRI, CRN 1s to 5: For these pumps, it is advisable 
to open the bypass valve during start-up; see fig. 13. The 
bypass valve connects the suction and discharge sides of the 
pump, thus making the filling procedure easier. When the 
operation is stable, the bypass valve must be closed.

.

7.2 Operating Parameters
CR multi-stage centrifugal pumps installed in accordance with 
these instructions and sized for correct performance will operate 
efficiently and provide years of service. The pumps are water-
lubricated and do not require any external lubrication or
inspection. The motors may require periodic lubrication as noted 
in 9. Maintaining the pump’s motor.
Under no circumstances should the pump be operated for any 
prolonged periods of time without flow through the pump. This 
can result in motor and pump damage due to overheating. A
properly sized relief valve should be installed to allow sufficient 
water to circulate through the pump to provide adequate cooling 
and lubrication of the pump bearings and seals.

7.3 Pump Cycling
Pump cycling should be checked to ensure the pump is not
starting more than the following.
Grundfos ML motors:
• 200 times per hour on 1/3 to 5 hp models 
• 100 times per hour on 7 1/2 to 15 hp models 
• 40 times per hour on 20 to 30 hp models.
Baldor motors:
• 20 times per hour on 1/3 to 5 hp models 
• 15 times per hour on 7 1/2 to 15 hp models 
• 10 times per hour on 20 to 100 hp models.
Rapid cycling is a major cause of premature motor failure due to 
increased heat build-up in the motor. If necessary, adjust controls 
to reduce the frequency of starts and stops.

7.4 Boiler-feed installations
If the pump is being used as a boiler-feed pump, make sure the 
pump is capable of supplying sufficient water throughout its entire 
evaporation and pressure ranges. Where modulating control
valves are used, a bypass around the pump must be installed to 
ensure pump lubrication (see “Minimum Continuous Duty Flow 
Rates”).

7.5 Freeze Protection
If the pump is installed in an area where freezing could occur,
the pump and system should be drained during freezing
temperatures to avoid damage. To drain the pump, close the
isolation valves, remove the priming plug and drain plug at the 
base of the pump. Do not replace the plugs until the pump is to be 
used again. Always replace the drain plug with the original or 
exact replacement. Do not replace with a standard plug. Internal 
recirculation will occur, reducing the output pressure and flow.
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from the pump at any time; damage to the motor 
bearings will occur.
Do not start the pump before priming or venting 
the pump; see fig. 15. Never operate the pump 
dry.
15



Grundfos.bk  Page 16  Wednesday, March 18, 2009  10:38 AM
8. Preventative pump maintenance
At regular intervals depending on the conditions and time of
operation, the following checks should be made:
1. Pump meets required performance and is operating smoothly 

and quietly.
2. There are no leaks, particularly at the shaft seal.
3. The motor is not overheating.
4. Remove and clean all strainers or filters in the system.
5. Verify the tripping of the motor overload protection.
6. Check the operation of all controls. Check unit control cycling 

twice and adjust, if necessary.
7. If the pump is not operated for unusually long periods, the unit 

should be maintained in accordance with these instructions. In 
addition, if the pump is not drained, the pump shaft should be 
manually rotated or run for short periods of time at monthly 
intervals.

8. To extend the pump life in severe duty applications, consider 
performing one of the following actions:
– Drain the pump after each use.
– Flush the pump, through system, with water or other fluid 

that is compatible with the pump materials and process 
liquid.

– Disassemble the pump liquid components and thoroughly 
rinse or wash them with water or other fluid that is
compatible with the pump materials and process liquid.

If the pump fails to operate or there is a loss of performance, refer 
to Section 15. Diagnosing specific problems.

9. Maintaining the pump’s motor

9.1 Motor Inspection
Inspect the motor at regular intervals, approximately every 500 
hours of operation or every three months, whichever occurs first. 
Keep the motor clean and the ventilation openings clear.

The following steps should be performed at each inspection:
1. Check that the motor is clean. Check that the interior and

exterior of the motor is free of dirt, oil, grease, water, etc. Oily 
vapor, paper, pulp, textile lint, etc. can accumulate and block 
motor ventilation. If the motor is not properly ventilated,
overheating can occur and cause early motor failure.

2. Use an Ohmmeter (“Megger”) periodically to ensure that the 
integrity of the winding insulation has been maintained. 
Record the Ohmmeter readings. Immediately investigate any 
significant drop in insulation resistance.

3. Check all electrical connectors to be sure that they are tight.

9.2 Motor Lubrication
Electric motors are pre-lubricated at the factory and do not 
require additional lubrication at start-up. Motors without external 
grease fittings have sealed bearings that cannot be re-lubricated. 
Motors with grease fittings should only be lubricated with
approved types of grease. Do not over-grease the bearings. 
Over-greasing will cause increased bearing heat and can result in 
bearing/motor failure. Do not mix petroleum grease and silicon 
grease in motor bearings.
Bearing grease will lose its lubricating ability over time, not
suddenly. The lubricating ability of a grease (over time) depends 
primarily on the type of grease, the size of the bearings, the 
speed at which the bearings operate and the severity of the
operating conditions.
Good results can be obtained if the following recommendations 
are used in your maintenance program. It should also be noted 
that pumps with more stages, pumps running to the left of the 
performance curve, and certain pump ranges may have higher 
thrust loads. Pumps with high thrust loads should be greased 
according to the next service interval level.

9.3 Recommended lubricant

Note: If pump is fitted with a bearing flange that requires grease, see the stickers on either the bearing flange or coupling guards for 
proper grease type and greasing schedule.

Warning
Do not touch electrical connections before you 
first ensure that power has been disconnected. 
Electrical shock can cause serious or fatal injury. 
Only qualified personnel should attempt 
installation, operation, and maintenance of this 
equipment.

Severity of service Ambient temp. (max.) Environment Approved types of grease

Standard +104 °F (+40 °C) Clean, little corrosion Grundfos ML motors are greased 
for life or will have the grease type 
on the nameplate. Baldor motors 
are greased with Polyrex EM 
(Exxon Mobile).

Severe +122 °F (+50 °C) Moderate dirt, corrosion

Extreme >122 °F (+50°C)
or Class H insulation

Severe dirt, abrasive dust,
corrosion
16
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9.4 Motor lubrication schedule
(for motors with grease nipples)

New motors that have been stored for a year or more should be 
regreased according to the following:

9.5 Lubrication Procedure

1. Clean all grease fittings. If the motor does not have grease
fittings, the bearing is sealed and cannot be greased
externally.

2. If the motor is equipped with a grease outlet plug, remove it. 
This will allow the old grease to be displaced by the new 
grease. If the motor is stopped, add the recommended amount 
of grease. If the motor is to be greased while running, a 
slightly greater quantity of grease will have to be added.
Note: If new grease does not appear at the shaft hole or 
grease outlet plug, the outlet passage may be blocked. At the 
next service interval the bearings must be repacked.

3. Add grease SLOWLY taking approximately one minute until 
new grease appears at the shaft hole in the endplate or grease 
outlet plug. Never add more than 1-1/2 times the amount of 
grease shown in the lubrication schedule. 

4. For motors equipped with a grease outlet plug, let the motor 
run for 20 minutes before replacing the plug.

10. Replacing the motor
If the motor is damaged due to bearing failure, burning or 
electrical failure, the following instructions detail how to remove 
the motor for replacement.

10.1 Disassembly
For disassembly, proceed as follows:
1. Turn off and lock out power supply. The power supply wiring 

can now be safely disconnected from the motor wires. 
Remove the coupling guards. Note: CR 1s, 1, 3, 5, 10, 15, and 
20: do not loosen the three shaft seal securing allen screws.

2. Using the proper metric Allen wrench, loosen the four cap 
screws in the coupling. Completely remove coupling halves. 
On CR1s-CR20, the shaft pin can be left in the pump shaft. 
CR(N)32, 45, 64, 90, 120, and 150 do not have a shaft pin.

3. With the correct size wrench, loosen and remove the four bolts 
which hold the motor to the pump end.

4. Lift the motor straight up until the shaft has cleared the motor 
stool.

10.2 Assembly
For assembly, proceed as follows:
1. Remove key from motor shaft, if present, and discard.
2. Thoroughly clean the surfaces of the motor and pump end 

mounting flange. The motor and shaft must be clean of all oil/
grease and other contaminants where the coupling attaches. 
Set the motor on the pump end.

3. Place the terminal box in the desired position by rotating the 
motor.

4. Insert the mounting bolts, then diagonally and evenly tighten:
– for 3/8” bolts (1/2 to 2 hp), torque to 17 ft-lb
– for 1/2” bolts (3 to 40 hp) torque to 30 ft-lb
– for 5/8” bolts (50 - 100 hp) torque to 59 ft-lb
– follow instructions for particular pump model in sections 

10.2.1 Torque specifications for CR 1s, 1, 3, and 5 through 
10.2.4 CR(N) 32, 45, 64, 90, 120, and 150.

NEMA (IEC)
Frame Size

Standard Service 
Interval

Severe
Service Interval

Extreme
Service Interval

Weight of grease 
to add

[oz (grams)]

Volume of grease 
to add

[in3 (teaspoons)]

Up through 210
(132) 5500 hrs 2750 hrs 550 hrs 0.30 (8.4) 0.6 (2)

Over 210 through 280 
(180) 3600 hrs 1800 hrs 360 hrs 0.61 (17.4)* 1.2 (3.9)

Over 280 up through 360 
(225) 2200 hrs 1100 hrs 220 hrs 0.81 (23.1)* 1.5 (5.2)

Over 360
(225) 2200 hrs 1100 hrs 220 hrs 2.12 (60.0)* 4.1 (13.4)

Warning
The grease outlet plug MUST be removed before adding new grease.

Caution

To avoid damage to motor bearings, grease must 
be kept free of dirt. For an extremely dirty
environment, contact Grundfos, the motor
manufacturer, or an authorized service center for 
additional information.
Mixing dissimilar grease is not recommended.

Caution

It must be emphasized that motors used on CR 
pumps are specifically selected to our rigid
specifications. Replacement motors must be of 
the same frame size, should be equipped with 
the same or better bearings and have the same 
service factor. Failure to follow these 
recommendations may result in premature motor 
failure.
17
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10.2.1 Torque specifications for CR 1s, 1, 3, and 5
Insert shaft pin into shaft hole. Reinstall the coupling halves onto 
shaft and shaft pin. Reinstall the coupling screws and leave 
loose. Check that the gaps on either side of the coupling are 
even, and that the motor shaft keyway is centered in the coupling 
half, as shown in fig. 16.
Tighten the screws to the correct torque; see torque 
specifications table below.

10.2.2 CR 10, 15 and 20
Insert shaft pin into shaft hole. Insert plastic shaft seal spacer 
beneath shaft seal collar. Reinstall the coupling halves onto shaft 
and shaft pin. Reinstall the coupling screws and leave loose. 
Check that the gaps on either side of the coupling are even and 
that the motor shaft key way is centered in the coupling half, as 
shown in fig. 16. Tighten the screws to the correct torque. 
Remove plastic shaft seal spacer and hang it on inside of
coupling guard.

Fig. 16 Coupling adjustment all CR(I)(N)(X)(T)

10.2.3 CRT 2, 4, 8 and 16
Reinstall coupling halves. Make sure the shaft pin is located in 
the pump shaft. Put the cap screws loosely back into the coupling 
halves.
Using a large screwdriver, raise the pump shaft by placing the tip 
of the screwdriver under the coupling and carefully elevating
coupling to its highest point; see fig. 17.

Fig. 17 Coupling adjustment CRT 2, 4, 8, and 16

Note: The shaft can only be raised approximately 0.20 in (5mm). 
Now lower the shaft halfway back down the distance you just 
raised it and tighten the coupling screws (finger tight) while 
keeping the coupling separation equal on both sides. When the 
screws are tight enough to keep the couplings in place, then 
torque the screws evenly in a criss-cross pattern.

Fig. 18 Coupling adjustment clearance CRT 2, 4, 8, and 16

10.2.4 CR(N) 32, 45, 64, 90, 120, and 150
1. Make sure shaft is all the way down. TIghten the set screws on 

the mechanical seal.
2. Place the plastic adjustment fork under the cartridge seal

collar; see fig. 19.

Fig. 19 Coupling adjustment
CR(N) 32, 45, 64, 90, 120, and 150

3. Fit the coupling on the shaft so that the top of the pump shaft 
is flush with the bottom of the clearance chamber in the
coupling; see fig. 20.
Note: To avoid damaging the coupling halves, ensure that no 
portion of the keyway on the motor shaft lies within the gap 
between the two coupling halves.

Fig. 20 Coupling adjustment clearance
CR(N) 32, 45, 64, 90, 120, and 150

Torque specifications
CR(I)(N) 1s, 1, 3, 5, 10, 15, and 20

CRT 2, 4, 8, and 16

Coupling bolt size Min. torque

M6 10 ft-lb
M8 23 ft-lb

M10 46 ft-lb
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4. Lubricate the coupling screws with an anti-seize and
lubricating compound. Tighten the coupling screws (finger 
tight) while keeping the coupling separation equal on both 
sides and the motor shaft keyway centered in the coupling half 
as shown in fig. 16.

5. When the screws are tight enough to keep the couplings in 
place, then torque the screws evenly in a crisscross pattern.

6. Torque coupling screws to 62 ft.-lbs (75 and 100 hp motors to 
74 ft-lbs). Remove the adjustment fork from under the 
cartridge seal collar and replace it to the storage location; see 
fig. 21.

Fig. 21 Adjustment fork storage
CR(N) 32, 45, 64, 90, 120, and 150

7. Check to see that the gaps between the coupling halves are 
equal. Loosen and readjust, if necessary.

8. Be certain the pump shaft can be rotated by hand. If the shaft 
cannot be rotated or it binds, disassemble and check for
misalignment.

9. Prime the pump.
10.Follow the wiring diagram on the motor label for the correct 

motor wiring combination which matches your supply voltage. 
Once this has been confirmed, reconnect the power supply 
wiring to the motor. 

11.Check the direction of rotation, by bump-starting the motor. 
Rotation must be left to right (counter-clockwise) when looking 
directly at the coupling.

12.Shut off the power, then re-install the coupling guards. After 
the coupling guards have been installed the power can be 
turned back on.

11. Parts List
For each CR pump model Grundfos offers an extensive Parts List 
and diagram of part used in that pump and is recommended to 
have on hand for future maintenance. In addition, the listings also 
provide information about prepackaged Service Kits for those 
pump components most likely to exhibit wear over time, as well 
as the complete Impeller Stack needed to replace the “guts” of 
each model. These Parts Lists are available separately from the 
Grundfos literature warehouse or as a set with extensive service 
instructions in the Grundfos CR Service Manuals (for a small 
charge).

Fig. 22 Prepackaged impeller stack kits

Fig. 23 Prepackaged flange kits

12. Spare Parts
Grundfos offers an extensive list of spare parts. For a current list 
of these parts, refer to: “All Product Spare Parts/Service Kits” 
Price List, Form #L-SK-SL-002.

TM
04

 3
91

5 
04

09

TM
04

 3
91

7 
04

09
TM

04
 3

91
6 

04
09
19

NStark
Line

NStark
Line



Grundfos.bk  Page 20  Wednesday, March 18, 2009  10:38 AM
13. Preliminary electrical tests

13.1 Supply voltage
13.1.1 How to measure the supply voltage
Use a voltmeter, (set to the proper scale) measure the voltage at 
the pump terminal box or starter.
On single-phase units, measure between power leads L1 and L2 
(or L1 and N for 115 volt units).
On three-phase units, measure between:

– Power leads L1 and L2
– Power leads L2 and L3
– Power leads L3 and L1

Fig. 24 Measuring supply voltage

13.1.2 What the supply voltage measurement means
When the motor is under load, the voltage should be within ±10% 
of the nameplate voltage. Larger voltage variation may cause 
winding damage.
Large variations in the voltage indicate a poor electrical supply 
and the pump should not be operated until these variations have 
been corrected.
If the voltage constantly remains high or low, the motor should be 
changed to the correct supply voltage.

13.2 Current measurement
13.2.1 How to measure the current
Use an ammeter (set on the proper scale) to measure the current 
on each power lead at the terminal box or starter. See the motor 
nameplate for amp draw information.
Current should be measured when the pump is operating at
constant discharge pressure.

Fig. 25 Measuring current

13.2.2 What the current measurement means
If the amp draw exceeds the listed service factor amps (SFA) or if 
the current imbalance is greater than 5% between each leg on 
three-phase units, check the following:

– Burned contacts on motor starter.
– Loose terminals in starter or terminal box or possible wire 

defect.
– Too high or too low supply voltage.
– Motor windings are shorted or grounded. Check winding and 

insulation resistances.
– Pump is damaged causing a motor overload.

13.3 Insulation resistance
13.3.1 How to measure the insulation resistance
Turn off power and disconnect the supply power leads in the 
pump terminal box. Using an ohm or mega ohm meter, set the 
scale selector to Rx 100K and zero adjust the meter.
Measure and record the resistance between each of the terminals 
and ground.

Fig. 26 Measuring insulation resistance

13.3.2 What the insulation resistance means
Motors of all hp, voltage, phase and cycle duties have the same 
value of insulation resistance. Resistance values for new motors 
must exceed 1,000,000 ohms. If they do not, motor should be 
repaired or replaced.

Warning
When working with electrical circuits, use caution 
to avoid electrical shock. It is recommended that 
rubber gloves and boots be worn, and metal
terminal boxes and motors are grounded before 
any work is done. For your protection, always
disconnect the pump from its power source 
before handling.
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14. Startup for Cool-Top®

Caution Do not start the pump until it has been filled with liquid and vented.

Warning
Pay attention to the direction of the vent hole and take care to ensure that the escaping liquid does not cause injury 
to persons or damage to the motor or other components. In hot-liquid installations, special attention should be 
paid to the risk of injury caused by scalding hot liquid. It is recommended to connect a drain pipe to the 1/2" air 
vent in order to lead the hot water/steam to a safe place.

Step Action

1

TM
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1 
50

01

Note: The air-cooled top should only be started up with cold 
liquid. Close the isolation valve on the discharge side and open 
the isolation valve on the suction side of the pump.

2
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3 
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03
Remove the priming plug from the air-cooled chamber (2) and 
slowly fill the chamber with liquid.

When the chamber is completely filled with liquid, replace the 
priming plug and tighten securely.

3
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Open the isolation valve on the discharge side of the pump. 
Valve may have to be partially closed when pump is started if 
no back pressure is present (i.e. boiler not up to pressure).
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Start the pump and check the direction of rotation.

See the correct rotation of the pump on the motor fan cover.

If the direction of rotation is wrong, interchange any two of the 
incoming supply wires.

After 3 to 5 minutes, the air vent has been filled with liquid.

Note: During startup of a cold pump with hot liquid, it is normal 
that a few drops of liquid are leaking from the sleeve.
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15. Diagnosing specific problems

Problem Possible cause Remedy

The pump does not run. 1. No power at motor. Check voltage at motor terminal box. If no voltage at motor, check 
feeder panel for tripped circuits and reset circuit.

2. Fuses are blown or circuit 
breakers are tripped.

Turn off power and remove fuses. Check for continuity with 
ohmmeter. Replace blown fuses or reset circuit breaker. If new 
fuses blow or circuit breaker trips, the electrical installation, motor 
and wires must be checked.

3. Motor starter overloads are burned 
or have tripped out.

Check for voltage on line and load side of starter. Replace burned 
heaters or reset. Inspect starter for other damage. If heater trips 
again, check the supply voltage and starter holding coil.

4. Starter does not energize.
Energize control circuit and check for voltage at the holding coil. If 
no voltage, check control circuit fuses. If voltage, check holding 
coil for shorts. Replace bad coil.

5. Defective controls.
Check all safety and pressure switches for operation. Inspect 
contacts in control devices. Replace worn or defective parts or 
controls.

6. Motor is defective.

Turn off power and disconnect wiring. Measure the lead to lead 
resistances with ohmmeter (RX-1). Measure lead to ground values 
with ohmmeter (RX-100K). Record measured values. If an open or 
grounded winding is found, remove motor and repair or replace.

7. Defective capacitor
(single-phase motors).

Turn off power and discharge capacitor. Check with ohmme-
ter (RX-100K). When the meter is connected to the capaci-
tor, the needle should jump towards 0 ohms and slowly drift 
back to infinity (h). Replace if defective.

8. Pump is bound.

Turn off power and manually rotate pump shaft. If shaft does not 
rotate easily, check coupling setting and adjust as necessary. If 
shaft rotation is still tight, remove pump and inspect. Disassemble 
and repair.

The pump runs but at reduced 
capacity or does not deliver water. 1. Wrong rotation. Check wiring for proper connections. Correct wiring.

2. Pump is not primed or is airbound.
Turn pump off, close isolation valve(s), remove priming plug. 
Check fluid level. Refill the pump, replace plug and start the pump. 
Long suction lines must be filled before starting the pump.

3. Strainers, check or foot valves are 
clogged.

Remove strainer, screen or valve and inspect. Clean and replace. 
Reprime pump.

4. Suction lift too large.

Install compound pressure gauge at the suction side of the pump. 
Start pump and compare reading to performance data. Reduce 
suction lift by lowering pump, increase suction line size or 
removing high friction loss devices.

5. Suction and/or discharge piping 
leaks.

Pump spins backwards when turned off. Air in suction pipe. 
Suction pipe, valves and fittings must be airtight. Repair any leaks 
and retighten all loose fittings.

6. Pump worn.

Install pressure gauge, start pump, gradually close the discharge 
valve and read pressure at shutoff. Convert measured pressure (in 
psi) to head (in feet): (Measured psi x 2.31 ft/psi = ___ ft). Refer to 
the specific pump curve for shutoff head for that pump model. If 
head is close to curve, pump is probably OK. If not, remove pump 
and inspect.

7. Pump impeller or guide vane is 
clogged.

Disassemble and inspect pump passageways. Remove any 
foreign materials found.

8. Incorrect drain plug is installed. If the proper drain plug is replaced with a standard plug, water will 
recirculate internally. Replace with proper plug.

9. Improper coupling setting. Check/reset the coupling; see page 18.
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Problem Possible cause Remedy

Pump cycles too much 1.
Pressure switch is not
properly adjusted or is
defective.

Check pressure setting on switch and operation. Check voltage 
across closed contacts. Readjust switch or replace if defective.

2. Level control is not properly 
adjusted or is defective.

Check setting and operation. Readjust setting (refer to level control 
manufacturer’s data). Replace if defective.

3. Insufficient air charging or
leaking tank or piping.

Pump air into tank or diaphragm chamber. Check diaphragm for 
leak. Check tank and piping for leaks with soap and water solution. 
Check air to water volume. Repair as necessary.

4. Tank is too small.

Check tank size and air volume in tank. Tank volume should be 
approximately 10 gallons for each gpm of pump capacity. The 
normal air volume is 2/3 of the total tank volume at the pump cut-in 
pressure. Replace tank with one of correct size.

5. Pump is oversized.

Install pressure gauges on or near pump suction and discharge 
ports. Start and run pump under normal conditions, record gauge 
readings. Convert psi to feet (Measured psi x 2.31 ft/psi = ____ ft) 
Refer to the specific pump curve for that model, ensure that total 
head is sufficient to limit pump delivery within its design flow range. 
Throttle pump discharge flow if necessary.

Fuses blow or circuit breakers or 
overload relays trip 1. Tank is too small. Check voltage at starter panel and motor. If voltage varies more 

than –10 % / + 10 %, contact power company. Check wire sizing.

2. Motor overloads are set too low.
Cycle pump and measure amperage. Increase heater size or 
adjust trip setting to a maximum of motor nameplate (full load) 
current.

3. Three-phased current is
imbalanced.

Check current draw on each lead to the motor. Must be within
–5 % / + 5 %. If not, check motor and wiring. Rotating all leads may 
eliminate this problem.

4. Motor is shorted or grounded.

Turn off power and disconnect wiring. Measure the lead-to-lead 
resistance with an ohmmeter (RX-1). Measure lead-to-ground 
values with an ohmmeter (RX-100K) or a megaohm meter. Record 
values. If an open or grounded winding is found, remove the motor, 
repair and/or replace.

5. Wiring or connections are faulty. Check proper wiring and loose terminals. Tighten loose terminals. 
Replace damaged wire.

6. Pump is bound.

Turn off power and manually rotate pump shaft. If shaft does not 
rotate easily, check coupling setting and adjust as necessary. If 
shaft rotation is still tight, remove pump and inspect. Disassemble 
and repair.

7. Defective capacitor
(single-phase motors).

Turn off power and discharge capacitor. Check with ohmmeter 
(RX-100K). When the meter is connected to the capacitor, the 
needle should jump towards 0 ohms and slowly drift back to infinity 
(h). Replace if defective.

8. Motor overloads at higher ambient 
temperature than motor.

Use a thermometer to check the ambient temperature near the 
overloads and motor. Record these values. If ambient temperature 
at motor is lower than at overloads, especially where temperature 
at overloads is above +104 °F (+40 °C), ambient-compensated 
heaters should replace standard heaters.
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16. Worksheet for three-phase motors
Below is a worksheet for calculating current unbalance on a 
three-phase hookup. Use the calculations below as a guide.
Note: Current unbalance should not exceed 5% at service factor 
load or 10% at rated input load. If the unbalance cannot be 
corrected by rolling leads, the source of the unbalance must be 
located and corrected. If, on the three possible hookups, the leg 

farthest from the average stays on the same power lead, most of 
the unbalance is coming from the power source. However, if the 
reading farthest from the averages moves with the same motor 
lead, the primary source of unbalance is on the “motor side” of 
the starter. In this instance, consider a damaged cable, leaking 
splice, poor connection, or faulty motor winding.

Explanation and examples

Here is an example of current readings at maximum pump loads on each leg of a three-wire hookup. You 
must make calculations for all three hookups. To begin, add up all three readings for hookup numbers 1, 2, 
and 3.

Hookup 1
T1 = 51 amps

T2 = 46 amps

T3 = 53 amps

TOTAL = 150 

Divide the total by three to obtain the average.
Hookup 1

50 amps

3 150 amps

Calculate the greatest current difference from the average.
Hookup 1

50 amps
— 46 amps

4 amps

Divide this difference by the average to obtain the percentage of the unbalance.
In this case, the current unbalance for Hookup 1 is 8%.

Hookup 1
.08 or 8%

50 4.00 amps

Figure here
Hookup 1 Hookup 2 Hookup 3

L1 to T1 = ___ amps L1 to T3 = ___ amps L1 to T2 = ___ amps
L2 to T2 = ___ amps L2 to T1 = ___ amps L2 to T3 = ___ amps
L3 to T3 = ___ amps L3 to T2 = ___ amps L3 to T1 = ___ amps

TOTAL = ___ amps TOTAL = ___ amps TOTAL = ___ amps

Hookup 1 Hookup 2 Hookup 3
___ amps ___ amps ___ amps

3 ___ amps 3 ___ amps 3 ___ amps

Hookup 1 Hookup 2 Hookup 3
___ amps ___ amps ___ amps

___ amps ___ amps ___ amps

___ amps ___ amps ___ amps

Hookup 1 Hookup 2 Hookup 3
___ or ___ % ___ or ___ % ___ or ___ %

___ ___ amps ___ ___ amps ___ ___ amps
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U.S.A.
GRUNDFOS Pumps Corporation 
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Olathe, Kansas 66061
Phone: +1-913-227-3400 
Telefax: +1-913-227-3500 

Canada
GRUNDFOS Canada Inc. 
2941 Brighton Road 
Oakville, Ontario 
L6H 6C9 
Phone: +1-905 829 9533 
Telefax: +1-905 829 9512 

México
Bombas GRUNDFOS de México S.A. de C.V. 
Boulevard TLC No. 15
Parque Industrial Stiva 
Aeropuerto
Apodaca, N.L.C.P. 66600
Phone: +52-81-8144 4000 
Telefax: +52-81-8144 4010
Addresses revised 22.09.2005



www.grundfos.com

Being responsible is our foundation
Thinking ahead makes it possible

Innovation is the essence

CR 60 Hz_US Letter_back.fm  Page 28  Wednesday, March 18, 2009  1:09 PM

L-CR-TL-001 0309 US
Repl. L-CP-TL-003 1205



 

         Municipal                 Industrial           Packaged Systems 
  PumpTech Inc.   PumpTech Inc.   PumpTech Inc. 
12020 SE 32nd St, Suite 2 530 E Broadway, Suite B 321 S Sequoia Parkway 

Bellevue, WA 98005 Moses Lake, WA 98837 Canby, OR 97013 
Ph: 425-644-8501 Ph: 509-766-6330 Ph: 503-659-6230 
Fax: 425-562-9213 Fax: 509-766-6331 Fax: 503-659-8718 

pumptech@pumptechnw.com pumptech@gcpower.net inquiries@pumptechnw.com 

WA CONTRACTORS # PUMPTI*945QG www.pumptechnw.com OR CONTRACTORS # 154997 
 

 

 
 
 
 

 
 
 

SECTION 4 
   

BOOSTERPAQ HYDRO 
MPC IO&M 

 
 
 



BoosterpaQ®- 
Hydro MPC

 

GRUNDFOS INSTRUCTIONS

Installation and operating instructions



2



3

BoosterpaQ - 
Hydro MPC
Installation and operating instructions 4



LIMITED WARRANTY
Products manufactured by GRUNDFOS PUMPS CORPORATION (Grundfos) are warranted 
to the original user only to be free of defects in material and workmanship for a period of 
24 months from date of installation, but not more than 30 months from date of manufacture. 
Grundfos' liability under this warranty shall be limited to repairing or replacing at Grundfos' 
option, without charge, F.O.B. Grundfos' factory or authorized service station, any product 
of Grundfos' manufacture. Grundfos will not be liable for any costs of removal, installation, 
transportation, or any other charges which may arise in connection with a warranty claim. 
Products which are sold but not manufactured by Grundfos are subject to the warranty 
provided by the manufacturer of said products and not by Grundfos' warranty. Grundfos will 
not be liable for damage or wear to products caused by abnormal operating conditions, 
accident, abuse, misuse, unauthorized alteration or repair, or if the product was not installed 
in accordance with Grundfos' printed installation and operating instructions.

To obtain service under this warranty, the defective product must be returned to the 
distributor or dealer of Grundfos' products from which it was purchased together with proof 
of purchase and installation date, failure date, and supporting installation data. Unless 
otherwise provided, the distributor or dealer will contact Grundfos or an authorized service 
station for instructions. Any defective product to be returned to Grundfos or a service station 
must be sent freight prepaid; documentation supporting the warranty claim and/or a Return 
Material Authorization must be included if so instructed.

GRUNDFOS WILL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL 
DAMAGES, LOSSES, OR EXPENSES ARISING FROM INSTALLATION, USE, OR ANY 
OTHER CAUSES. THERE ARE NO EXPRESS OR IMPLIED WARRANTIES, INCLUDING 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, WHICH EXTEND 
BEYOND THOSE WARRANTIES DESCRIBED OR REFERRED TO ABOVE.

Some jurisdictions do not allow the exclusion or limitation of incidental or consequential 
damages and some jurisdictions do not allow limit actions on how long implied warranties 
may last. Therefore, the above limitations or exclusions may not apply to you. This warranty 
gives you specific legal rights and you may also have other rights which vary from 
jurisdiction to jurisdiction.
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1. Symbols used in this document

2. Scope of these instructions
These installation and operating instructions apply to Grundfos 
Hydro MPC booster systems.
Hydro MPC is a range of factory-assembled booster systems, 
ready for installation and operation.

3. Product description
As standard, Hydro MPC booster systems consist of two to six 
CR(E) pumps coupled in parallel and mounted on a common 
base frame with all the necessary fittings and a control panel.

Fig. 1 Hydro MPC booster system

Hydro MPC booster systems are divided into three groups based 
on control variant:

See also section 6.1 Examples of control variants on page 9.
Hydro MPC booster systems always includes application-
optimized software for setting the booster system to the 
application in question.

Warning
Prior to installation, read these installation and 
operating instructions. Installation and operation 
must comply with local regulations and accepted 
codes of good practice.

Warning
If these safety instructions are not observed, it 
may result in personal injury!

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

Note Notes or instructions that make the job easier 
and ensure safe operation.

Note A diaphragm tank is required in most 
installations.

TM
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1 
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Pos. Description Quantity

1 Control panel 1
2 Nameplate 1
3 Suction manifold (stainless steel) 1
4 Isolating valve 2 per pump
5 Base frame (stainless steel) 1
6 Non-return valve 1 per pump
7 Discharge manifold (stainless steel) 1
8 Pressure transmitter/pressure gauge 2
9 Pump 2 - 6

Control 
variant Description

-E

Each pump is equipped with either an integrated 
variable frequency drive motor (MLE motor) or an 
external Grundfos CUE variable frequency drive, 
depending upon horsepower and supply voltage 
requirements.

-F
Up to six CR pumps connected to an external 
Grundfos CUE variable frequency drive. The speed-
controlled operation alternates between the pumps.

-S Two to six constant speed CR pumps

1

2

3

45

6

7

8

9
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4. Nameplate
The nameplate of the booster system is fitted on the base frame. 
See position 2 in fig. 1.

Fig. 2 Nameplate

5. Software label
The software label is placed on the back of the CU 351 controller.

Fig. 3 Software label

TM
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Pos. Description

1 Type designation
2 Model
3 Serial number
4 Supply voltage
5 Maximum operating pressure in PSI
6 Liquid temperature in °F
7 Maximum flow rate in GPM
8 Minimum head in feet
9 Number of fixed speed and/or auxiliary pumps

10 Motor power in HP for fixed speed pumps
11 Nominal voltage in volts for fixed speed pumps
12 Number of E-pumps
13 Motor power in HP for E-pumps
14 Nominal voltage in volts for E-pumps
15 Number of pilot pumps
16 Motor power in HP for pilot pump
17 Nominal voltage in volts for pilot pump
18 Order number
19-
24 Options

25 Panel PN
26 UL Type Rating
27 Weight
28 Approval marks
29 Production location and date code

TM
03
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74

2 
31

05

Pos. Description

1 Control MPC - GSC file number
2 Control MPC options - GSC file numbers
3 Hydro MPC - GSC file number
4 Hydro MPC options - GSC file numbers
5 Pump data - GSC file numbers

Note A GSC (Grundfos Standard Configuration) file is a 
configuration data file.

1. Control MPC 3. Hydro MPC

5. Pump data

96586126

4. H-MPC options2. C-MPC options

CONFIGURATION STEPS - PLEASE FOLLOW THE NUMBERS

1

2

3

4 5
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6. Type key

Example Hydro MPC -E 2 CRE 5-10 or 2 CR 5-10 3x460 V, 60Hz

Type range

Subgroups:
-E Pumps with all integrated variable frequncy drives or

external Grundfos CUE variable frequency drives
(one per pump)

-F Pumps with one Grundfos CUE external VFD

-S Constant speed pumps (start/stop)

Number of pumps with integrated variable frequency drive and pump type
Number of constant speed pumps and pump type
Supply voltage, frequency
8

NStark
Highlight



6.1 Examples of control variants

Systems with
speed-controlled pumps

Systems with pumps connected to
one CUE variable frequency drive

Hydro MPC-E Hydro MPC-F

Hydro MPC booster system with three CRE 
pumps shown below.

Hydro MPC booster system with three CR 
pumps connected to an external variable 
frequency drive in the control panel. The 
speed-controlled operation alternates 
between the pumps.
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One CRE pump in operation. One CR pump connected to an external variable 
frequency drive in operation.
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Three CRE pumps in operation. One CR pump connected to an external variable 
frequency drive and two constant speed CR 
pumps in operation.
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96

• The MPC-E system maintains a constant 
pressure through continuous adjustment of the 
speed of the pumps.

• The system performance is adjusted to the 
demand through cutting in/out the required 
number of pumps and through parallel control 
of the pumps in operation.

• Pump changeover is automatic and depends 
on load, operating hours and fault.

• All pumps in operation will run at equal speed.

• The MPC-F system maintains a constant 
pressure through continuous adjustment of 
the speed of the CR pump connected to the 
external variable frequency drive. The speed-
controlled operation alternates between the 
pumps.

• One CR pump connected to the external 
variable frequency drive always starts first. If 
the pressure cannot be maintained by the 
pump, one or two constant speed CR pumps 
will be cut in.

• Pump changeover is automatic and depends 
on load, operating hours and fault.

PT PT

Q

H

Hset

Q

H

Hset

Q

H

Hset

Q

H

Hset
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Booster system with constant speed pumps (on/off)

Hydro MPC-S

Hydro MPC booster system with three constant speed CR 
pumps.
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One constant speed CR pump in operation.
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Three constant speed CR pumps in operation.
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• Hydro MPC-S maintains a pressure differential through cutting 
in/out the required number of pumps.

• The operating range of the pumps will lie between Hset and 
Hstop (cut-out pressure). 

• Pump changeover is automatic and depends on load, 
operating hours and fault.

PT

Q

H

Hset

Hstop

Q

H

Hset

Hstop
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7. Installation

Before installation check that 
• the booster system corresponds to the one ordered.
• no visible parts have been damaged.

7.1 Mechanical installation
7.1.1 Location
The booster system must be installed in a well ventilated room to 
ensure sufficient cooling of the motors and control panel.

The booster system must have a 3 feet clearance in front and on 
the two sides for inspection and dismantling.

7.1.2 Pipework
Arrows on the pump base show the direction of flow of water 
through the pump.
The pipework connected to the booster system must be of 
adequate size. The pipes are connected to the manifolds of the 
booster system. Either end can be used. Apply sealing compound 
to the unused end of the manifold and fit the screw cap. For 
manifolds with flanges, fit a blanking flange with gasket.
To achieve optimum operation and minimise noise and vibration, 
it may be necessary to consider vibration dampening of the 
booster system.
Noise and vibration are generated by the rotations in the motor 
and pump and by the flow in pipework and fittings. The effect on 
the environment is subjective and depends on correct installation 
and the state of the other parts of the system.
If booster system is to be installed where first customer on the 
line is close to the booster system, it is advisable to fit expansion 
joints on the suction and discharge pipes to prevent vibration 
being transmitted through the pipework.

Fig. 4 Sketch showing the position of expansion joints, pipe 
supports and machine shoes

All nuts should be checked and re-tightened if necessary prior to 
start-up.
The pipes must be fastened to parts of the building to ensure that 
they cannot move or be twisted.

7.1.3 Foundation
The booster system should be positioned on an even and solid 
surface, for instance a concrete floor or foundation. If the booster 
system is not fitted with machine shoes, it must be bolted to the 
floor or foundation.

7.1.4 Vibration dampers
To prevent the transmission of vibrations to buildings, it may be 
necessary to isolate the booster system foundation from building 
parts by means of vibration dampers.
The right damper varies from installation to installation, and a 
wrong damper may increase the vibration level. Vibration 
dampers should therefore be sized by the supplier of vibration 
dampers. If the booster system is installed on a base frame with 
vibration dampers, expansion joints should always be fitted on 
the manifolds. This is important to prevent the booster system 
from "hanging" in the pipework.

7.1.5 Expansion joints
Expansion joints are installed to
• absorb expansions/contractions in the pipework caused by 

changing liquid temperature
• reduce mechanical strains in connection with pressure surges 

in the pipework
• isolate mechanical structure-borne noise in the pipework 

(only rubber bellows expansion joints).

Fit expansion joints at a distance of minimum 1 to 1 1/2 times the 
nominal flange diameter from the manifold on the suction as well 
as on the discharge side. This prevents the development of 
turbulence in the expansion joints, resulting in better suction 
conditions and a minimum pressure loss on the pressure side. 
At high water velocities (> 10 ft/sec) it is advisable to install larger 
expansion joints corresponding to the pipework.

Fig. 5 Examples of rubber bellows expansion joints without 
and with limit rods

Expansion joints with limit rods can be used to minimise the 
forces caused by the expansion joints. Expansion joints with limit 
rods are always recommended for flanges larger than 6 inches.
The pipework should be anchored so that it does not stress the 
expansion joints and the pump. Follow the supplier’s instructions 
and pass them on to advisers or pipe installers.

Warning
Installation and operation must comply with local 
regulations and accepted codes of good 
practice.

Note
Hydro MPC is not designed for outdoor 
installation unless protected and must not be 
exposed to direct sunlight.
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Pos. Description

1 Expansion joint

2 Pipe support and good location for system isolation 
valve (not shown)

3 Machine shoe

Note
Expansion joints, pipe supports and machine 
shoes shown in the figure above are not supplied 
with a standard booster system.

2

11

3 3

2

Note As a rule the weight of a concrete foundation 
should be 1.5 x the weight of the booster system.

Note
Expansion joints must not be installed to 
compensate for inaccuracies in the pipework 
such as center displacement of flanges.
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7.2 Electrical installation

• Make sure that the booster system is suitable for the electricity 
supply to which it is connected.

• Make sure that the wire cross-section corresponds to the 
specifications in the wiring diagram.

The connection of the electrical supply, transmitters and external 
monitoring equipment must be carried out by an authorized 
electrician in accordance with the NEC, local regulations and the 
BoosterpaQ wiring diagram.
Ensure that the Hydro MPC controls and the pumps are suitable 
for the electricity supply on which they will be used (see Technical 
Data). Please read the wiring diagram carefully. According to the 
NEC, if the motors cannot be seen from the control panel, they 
must be fitted with a disconnect switch.
Any BoosterpaQ that utilizes a variable frequency drive (E, ED, 
ES, EF, EDF, F) should be connected to an electrical supply with 
all phase lines electrically symmetrical with respect to ground. A 
"four wire wye" electrical supply with line impedance between 
0.5% - 3% is recommended. If a variable frequency drive is 
connected to a delta transformer or if line impedance is not within 
the recommended 0.5% - 3%, the drive may not operate correctly 
and may not provide optimum performance (excessive faults, 
erratic behavior, or complete failure). "Open delta" power is not 
recommended. Ask your power company or electrician to 
determine what type of electrical supply is present. Generator 
supplied power must meet public utility power quality standards.

7.3 Start-up
1. Have a qualified person check for proper power supply and 

plumbing connections. Make sure the main power is off.
2. Check that the air pre-charge in the diaphragm tank is 0.7 

times the required discharge pressure set-point (0.9 times for 
MPC-S systems). System pressure must not be applied to the 
tank connection during the tank precharge process. If water is 
supplied to the tank from the system, close the tank valve and 
bleed off the pressure in the tank before the pressurizing 
process.

Prime the system as follows
3. Suction pressure system (pumps are flooded at least as high 

as the highest part of the pumps)
– close all discharge manifold pump isolation valves and open 

all inlet manifold pump isolation valves
– open the vent plug on top of each pump. It is a small hex 

head screw in a large vent plug. Air and water will escape 
from the pump through a small hole in the large vent plug. 
When the air is out and water is flowing steadily, tighten the 
small hex head screw on the vent plug to stop the flow.

4. Suction lift system (the water source is below the pumps or 
does not flood the pumps to the highest point on the pumps).
– close all discharge manifold pump isolation valves and open 

all inlet manifold pump isolation valves
– for suction lift applications, a foot valve must be placed on 

the inlet piping at the water source (tank, etc). If there is a fill 
point above the highest point of the pumps, you may fill the 
system from this point. If there is no fill point above the 
highest point of the pumps, remove the large vent plug on 
each pump. Fill each pump until the water is up to the vent 
plug, then replace the vent plugs.

5. Ensure all circuit breakers are in the "on" position.
6. Make sure the discharge manifold pump isolation valves are 

closed. Switch on main power.

7. If this is the first time the system has been powered on, the 
"Start-up wizard" may appear. Once you have completed the 
wizard, you may skip Step 8. If the wizard does not appear, 
please proceed to Step 8.

8. Run the "Start-up wizard" again by performing the following: 
Move top line display to "Settings". If prompted for password 
enter "6814", next move down to "Functions, CU 351" and 
press the "OK" button. Now move down to "Run wizard again" 
and press the "OK" button.

9. Vent the system by opening the vent plug on each pump (as in 
Step 3, while the pump is running starting in step 18 of the 
"Start-up wizard"). Venting with the pumps running ensures all 
air is removed from the suction piping. Do not run the system 
with the discharge manifold pump isolation valves closed more 
than five minutes to prevent over-heating of the pump liquid.

10.As pumps stop, check pump rotation. Repeat as necessary.
If the area is dark, a flashlight may be required, or remove a 
coupling guard on each pump for better visibility. Disconnect 
the main power when removing coupling guards.

If the rotation is incorrect on any 3 phase pumps, switch any
2 of the 3 power main wires supplied to the control panel (L1, 
L2, L3). If that doesn’t correct the rotation, call your Grundfos 
representative.

11.Upon completion of venting pumps and checking for correct 
rotation you are now ready to bring the BoosterpaQ into 
normal operation. With the discharge manifold isolation valves 
still closed, partially open each pump discharge isolation valve 
to allow water to enter into the discharge piping of the 
BoosterpaQ. Continue the process of filling the discharge 
piping until discharge piping pressure is approximately at the 
desired Setpoint pressure of the BoosterpaQ.

12.Open pump discharge isolation valves completely. System is 
now ready for operation.

It may be necessary to clear alarms in the fault log. Follow the 
steps in paragraph sections 9.6 to clear alarms.

Warning
The electrical installation should be carried out 
by an authorized person in accordance with local 
regulations and the relevant wiring diagram.

Note
If you are filling an empty piping system, do not 
allow the pumps to run with the discharge valves 
wide open as cavitation may occur.

Caution The pumps may start at this time.

Warning
Do not touch the couplings while the pumps are 
turning as injury may result. Replace all coupling 
guards after the rotation check. Disconnect main 
power when removing and replacing coupling 
guards (or open service disconnect switches if 
this option was supplied).

Note
If you are filling an empty piping system, do not 
allow the pumps to run with the discharge valves 
wide open as cavitation may occur.
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8. Control panel
The control panel in the front cover of the control cabinet features 
a display, a number of buttons and two indicator lights. The 
control panel enables manual setting and monitoring of the 
performance of the Hydro MPC.

Fig. 6 Control panel

Key

8.1 Display (pos. 1)

Fig. 7 Display design

8.1.1 Menu line
The menu line (A) is illustrated in fig. 7.
The display has four main menus:

8.1.2 Top line
The top line (B) is illustrated in fig. 7.
The top line shows
• the display number and title (left side)
• the selected menu (left side)
• the symbol  in case of alarm (right side)
• the symbol  if the service language has been selected (right 

side).

8.1.3 Graphical illustration
The graphical illustration (D) may show a status, an indication or 
other elements, depending on the position in the menu structure.
The illustration may show the entire system or part of it as well as 
various settings.

8.1.4 Scroll bar
If the list of illustration elements exceeds the display, the symbols 

 and  will appear in the scroll bar to the right. Use the  
and  buttons to move up and down in the list.

8.1.5 Bottom line
The bottom line (C) shows the date and time.
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Pos. Description

1 Display
2 Arrow to the right
3 Help
4 Up
5 Down
6 Plus
7 Minus
8 Esc
9 Home

10 Ok 
11 Indicator light, operation (green)
12 Indicator light, alarm (red)
13 Contrast

1

2

3

5
4

6

7

8

9

10

11

1213

CU 351

TM
04

 6
19

1 
50

09

Status: Indication of system status

Operation: Change of operating parameters such as setpoint 
(password option)

Alarm: Alarm log for fault finding

Settings: Change of settings (password option)

A
B

D

C
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8.2 Buttons and indicator lights
The buttons (pos. 2 to 10 in fig. 6) on the CU 351 are active when 
they are illuminated.

8.2.1 Arrow to the right (pos. 2)
Press the  button to move to the next menu in the menu 
structure. If you press  when the Settings menu is 
highlighted, you go to the Status menu.

8.2.2 Help (pos. 3)
When the  button is illuminated, a help text applying to the 
current display will appear if the button is pressed.
Close the text by pressing the  button.

8.2.3 Up and down (pos. 4 and 5)
Press the  and  buttons to move up and down in lists.
A text can be selected when it is in a box.
If a text is marked and the  button is pressed, the text above 
will be marked instead. If the  button is pressed, the text 
below will be marked.
If the  button is pressed in the last line in the list, the first line 
will be marked. 
If the  button is pressed in the first line in the list, the last line 
will be marked.

8.2.4 Plus and minus (pos. 6 and 7)
Use the  and  buttons to increase and reduce values. 
A value is activated when the  button is pressed.

8.2.5 Esc (pos. 8)
Use the  button to go one display back in the menu. 
If a value has been changed and the  button is pressed, the 
new value will not be saved. For further information, see section 
8.2.7 Ok (pos. 10).
If the  button is pressed before the  button, the new value 
will be saved. For further information, see section 8.2.7 Ok (pos. 
10).

8.2.6 Home (pos. 9)
Press the  button to return to the Status menu.

8.2.7 Ok (pos. 10)
Use the  button as an enter button. 
The  button is also used to start the setting of a value.
If a value has been changed and the  button is pressed, the 
new value will be activated.

8.2.8 Indicator lights (pos. 11 and 12)
The Hydro MPC control panel incorporates a green and red 
indicator light.
The green indicator light is on when the Hydro MPC is in 
operation.It is flashing if the Hydro MPC has been set to stop.
The red indicator light is on if there is an alarm or a warning. The 
fault can be identified from the alarm list.

8.2.9 Contrast (pos. 13)
The contrast in the display can be changed by means of the  
button:
1. Press .
2. Adjust the contrast with  and .

8.2.10 Back light
If no button is touched for 15 minutes, the back light of the panel 
will be dimmed, and the first display in the Status menu will 
appear. 
Press any button to re-activate the back light.
15



9. Functions

9.1 Tree of functions

Key to the four main menus, Status, Operation, Alarm and Settings

1. Status 2. Operation 3. Alarm Continued on page 17

1 Status 2 Operation 3 Alarm status
3.1 Current alarms 2.1 Further settings

3.1 Current alarms
3.1.1 Current alarms 2.1.1 System operating mode

3.2 Alarm log
1.2 System 2.1.2 Control mode

1.2.1 Operating mode 2.1.3 Setpoints
1.2.2 Setpoint 2.1.4 Individual pump control
1.2.3 Setpoint influence 2.1.4. Pump 1...6
1.2.4 Measured values
1.2.5 Analog inputs

1.3 Pump 1
1.4 Pump 2
1.5 Pump 3
1.6 Pump 4
1.7 Pump 5
1.8 Pump 6

Status

The Status menu shows alarms and the status of system and pumps.
Note: No settings can be made in this menu.

Operation

In the Operation menu, the most basic parameters can be set, such as setpoint, 
operating mode, control mode and individual pump control.

Alarm

The Alarm menu gives an overview of alarms and warnings.
Alarms and warnings can be reset in this menu.

Settings

In the Settings menu, it is possible to set various functions:
• Primary controller

Setting of alternative setpoints, external setpoint influence, primary sensor, clock 
program, proportional pressure and S-system configuration.

• Pump cascade control
Setting of min. time between start/stop, max. number of starts/hour, number of 
standby pumps, forced pump changeover, pump test run, pilot pump, pump stop 
attempt, pump start and stop speed, min. performance and compensation for 
pump start-up time.

• Secondary functions
Setting of stop function, soft pressure build-up, digital and analog inputs, digital 
outputs, emergency run, min., max. and user-defined duty, pump curve data, 
flow estimation, control source and fixed inlet pressure.

• Monitoring functions
Setting of dry-running protection, min. and max. pressure, external fault, limit 1 
and 2 exceeded, pumps outside duty range and pressure relief.

• Functions, CU 351
Selection of service language, main language and units.
Setting of date and time, passwords, Ethernet connection, GENIbus number and 
software status.
16



Continued from page 16 4. Settings
4.1 Primary controller

4.1.1 PI controller
4.1.2 Alternative setpoints

4.1.2.1 Alternative setpoints 2...7
4.1.3 External setpoint influence

4.1.3.1 Input value to be influenced by
4.1.3.2 Setting of influence function

4.1.4 Primary sensor
4.1.6 Clock program
4.1.7 Proportional pressure
4.1.8 S-system configuration

4.2 Pump cascade control

4.2.1 Min. time between start/stop
Max. number of starts/hour

4.2.3 Standby pumps
4.2.4 Forced pump changeover
4.2.5 Pump test run
4.2.6 Pilot pump
4.2.7 Pump stop attempt
4.2.8 Pump start and stop speed
4.2.9 Min. performance
4.2.10 Compensation for pump start-up time

4.3 Secondary functions
4.3.1 Stop function

4.3.1.1 Stop parameters
4.3.3 Soft pressure build-up
4.3.5 Emergency run
4.3.7 Digital inputs

Function, DI1..DI3 (CU 351), [10, 12, 14]
Function, DI1..DI9 (IO 351-41), [10...46]
Function, DI1..DI9 (IO 351-42), [10...46]

4.3.8 Analog inputs
Setting, analog input AI1..AI3 (CU 351), [51, 54, 57]

Function, AI1...AI3 (CU 351), [51, 54, 57]

Setting, AI1..AI2 (IO 351-41), [57, 60]
Function, AI1..AI2 (IO 351-41), [57, 60]

Setting, AI1..AI2 (IO 351-42), [57, 60]
Function, AI1..A2 (IO 351-42), [57, 60]

4.3.9 Digital outputs
Function, DO1 and DO2 (CU 351), [71, 74]
Function, DO1...DO7 (IO 351-41), [77...88]
Function, DO1...DO7 (IO 351-42), [77...88]

4.3.14 Min., max. and user-defined duty
4.3.14.1 Min. duty
4.3.14.2 Max. duty
4.3.14.3 User-defined duty

4.3.19 Pump curve data
4.3.23 Flow estimation

4.3.20 Control source
4.3.22 Fixed inlet pressure
4.3.23 Flow estimation

4.4 Monitoring functions
4.4.1 Dry-running protection

4.4.1.1 Pressure/level switch
4.4.1.2 Measurement, inlet pressure
4.4.1.3 Measurement, tank level

4.4.2 Min. pressure
4.4.3 Max. pressure
4.4.4 External fault
4.4.5 Limit 1 exceeded
4.4.6 Limit 2 exceeded
4.4.7 Pumps outside duty range
4.4.8 Pressure relief
17



4.5 Functions, CU 351
Change language to service language (GB)
Run wizard again
4.5.1 Display language
4.5.2 Display units

4.5.2.1 Units for pressure
4.5.2.2 Units for differential pressure 4.5.3 Date and time
4.5.2.3 Units for head 4.5.4 Password
4.5.2.4 Units for level 4.5.5 Ethernet
4.5.2.5 Units for flow rate 4.5.6 GENIbus number
4.5.2.6 Units for volume 4.5.9 Software status
4.5.2.7 Units for specific energy
4.5.2.8 Units for temperature
4.5.2.9 Units for power
4.5.2.10 Units for energy

Continued from page 16 4. Settings
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9.2 Overview

Section Display and display number See page

9.4 Status (1) 21
9.4.1 Current alarms (3.1) 21
9.4.2 System (1.2) 21
9.4.3 Operating mode (1.2.1) 22
9.4.4 Setpoint (1.2.2) 22
9.4.5 Setpoint influence (1.2.3) 22
9.4.6 Measured values (1.2.4) 23
9.4.7 Analog inputs (1.2.5) 23
9.4.8 Pump 1...6 (1.3 to 1.8) 23
9.5 Operation (2) 23
9.5.1 Operation (2) 24
9.5.2 System operating mode (2.1.1) 24
9.5.3 Control mode (2.1.2) 25
9.5.4 Setpoints (2.1.3) 27
9.5.5 Individual pump control (2.1.4) 27
9.5.6 Setting of individual operating mode (2.1.4.1 to 2.1.4.6) 28
9.6 Alarm (3) 29
9.6.1 Alarm status (3) 29
9.6.2 Current alarms (3.1) 34
9.6.3 Alarm log (3.2) 34
9.7 Settings (4) 34
9.7.1 Primary controller (4.1) 35
9.7.2 PI controller (4.1.1) 35
9.7.3 Alternative setpoints (4.1.2) 35
9.7.4 Alternative setpoints 2 to 7 (4.1.2.1 to 4.1.2.7) 36
9.7.5 External setpoint influence (4.1.3) 36
9.7.6 Setting of influence function (4.1.3.2) 37
9.7.7 Primary sensor (4.1.4) 37
9.7.8 Clock program (4.1.6) 38
9.7.9 Proportional pressure (4.1.7) 38
9.7.10 S-system configuration (4.1.8) 39
9.7.11 Pump cascade control (4.2) 39
9.7.12 Min. time between start/stop (4.2.1) 40
9.7.13 Max. number of starts/hour (4.2.1) 40
9.7.14 Standby pumps (4.2.3) 41
9.7.15 Forced pump changeover (4.2.4) 41
9.7.16 Pump test run (4.2.5) 41
9.7.17 Pilot pump (4.2.6) 42
9.7.18 Pump stop attempt (4.2.7) 42
9.7.19 Pump start and stop speed (4.2.8) 43
9.7.20 Min. performance (4.2.9) 43
9.7.21 Compensation for pump start-up time (4.2.10) 44
9.7.22 Secondary functions (4.3) 44
9.7.23 Stop function (4.3.1) 44
9.7.24 Soft pressure build-up (4.3.3) 46
9.7.25 Emergency run (4.3.5) 47
9.7.26 Digital inputs (4.3.7) 48
9.7.27 Functions of digital inputs (4.3.7.1) 48
9.7.28 Analog inputs (4.3.8) 49
9.7.29 Analog inputs (4.3.8.1 to 4.3.8.7) 49
9.7.30 Analog inputs and measured value (4.3.8.1.1 to 4.3.8.7.1) 50
9.7.31 Digital outputs (4.3.9) 50
9.7.32 Functions of digital outputs (4.3.9.1 to 4.3.9.16) 51
9.7.33 Min., max. and user-defined duty (4.3.14) 51
9.7.34 Min. duty (4.3.14.1) 51
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9.7.35 Max. duty (4.3.14.2) 52
9.7.36 User-defined duty (4.3.14.3) 52
9.7.37 Pump curve data (4.3.19) 53
9.7.38 Control source (4.3.20) 54
9.7.39 Fixed inlet pressure (4.3.22) 54
9.7.40 Flow estimation (4.3.23) 54
9.7.41 Monitoring functions (4.4) 55
9.7.42 Dry-running protection (4.4.1) 55
9.7.43 Dry-running protection with pressure/level switch (4.4.1.1) 56
9.7.44 Dry-running protection with pressure transmitter (4.4.1.2) 56
9.7.45 Dry-running protection with level transmitter (4.4.1.3) 57
9.7.46 Min. pressure (4.4.2) 57
9.7.47 Max. pressure (4.4.3) 58
9.7.48 External fault (4.4.4) 58
9.7.49 Limit 1 and 2 exceeded (4.4.5 and 4.4.6) 59
9.7.51 Pressure relief (4.4.8) 60
9.7.52 Functions, CU 351 (4.5) 61
9.7.53 Display language (4.5.1) 61
9.7.54 Display units (4.5.2) 61
9.7.55 Date and time (4.5.3) 62
9.7.56 Passwords (4.5.4) 63
9.7.57 Ethernet (4.5.5) 63
9.7.58 GENIbus number (4.5.6) 63

Section Display and display number See page
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9.3 Description of functions
The description of functions is based on the four main menus of 
the CU 351 control unit: Status, Operation, Alarm and Settings. 
The functions apply to all control variants unless otherwise 
stated.

9.4 Status (1)
The first status display is shown below. This display is shown 
when the Hydro MPC is switched on, and it appears when the 
buttons of the control panel have not been touched for 15 
minutes.

Fig. 8 Status

Description
No settings can be made in this menu.
The current value (process value, PV) of the control parameter, 
usually the discharge pressure, is shown in the upper right corner 
(G) together with the selected setpoint (SP) (H).
The upper half of the display (A) shows a graphic illustration of 
the Hydro MPC booster system and part of the system. The 
selected measuring parameters are shown with sensor symbol 
and current value.
In the middle of the display, an information field (I) is shown if any 
of the following events occur:
• Emergency run active
• Stopped due to low flow
• Limited operation due to standby pump
• Pump in test run
• Proportional pressure influence active
• External setpoint influence active
• Alternative setpoint active
• Clock program active
• Remote-controlled via Ethernet
• Remote-controlled via GENI (RS-485).
The lower display half (B) shows
• the latest current alarm, if any, and the fault cause together 

with the fault code in brackets
• system status with current operating mode and control source
• pump status with current operating mode and manual/auto.

If the fault is related to one of the pumps, the symbol  will also 
be shown in front of the status line (D) of the pump in question. At 
the same time, the symbol  will be flashing instead of the pump 
symbol (E). The symbol  will be shown to the right in the top 
line of the display (F). As long as a fault is present, this symbol 
will be shown in the top line of all displays.

To open a menu line, mark the line with  or , and press 
.

The display makes it possible to open status displays showing
• current alarms
• system status
• status of each pump.

9.4.1 Current alarms (3.1)

Fig. 9 Current alarms

Description
In this display, current unreset alarms and warnings are shown.
For further information, see sections 9.6.2 Current alarms (3.1) 
and 9.6.3 Alarm log (3.2).

9.4.2 System (1.2)

Fig. 10 System

Description
This display shows the current operational state of the 
Hydro MPC booster system. It is possible to go to subdisplays 
showing details.
The display makes it possible to open specific displays about
• operating mode
• setpoint
• setpoint influence
• measured values
• analog inputs.
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9.4.3 Operating mode (1.2.1)

Fig. 11 Operating mode

Description
Here the operating mode of the Hydro MPC booster system is 
shown as well as from where the Hydro MPC is controlled.

Operating modes
Hydro MPC has six operating modes:
1. Normal

The booster system adapts its performance to the 
requirement.

2. Max.
The pumps run at a constant high speed. Normally, all pumps 
run at maximum speed.

3. User-defined 
The pumps run at a constant speed set by the user. Usually it 
is a performance between Max. and Min.

4. Min. 
The pumps run at a constant low speed. Normally, one pump 
is running at a speed of 70 %.

5. Stop
All pumps have been stopped.

6. Emergency run
The pumps run according to the setting made in the display 
Emergency run (4.3.5).

The performance required in the operating modes Max., Min., 
User-defined and Emergency run can be set in the Settings 
menu. See sections 9.7.33 Min., max. and user-defined duty 
(4.3.14) and 9.7.25 Emergency run (4.3.5).
The current operating mode can be controlled from four different 
sources: Fault, External signal, CU 351 and Bus.

Control source
Hydro MPC can be set to remote control via an external bus 
(option). In this case, a setpoint and an operating mode must be 
set via the bus. 
In the Settings menu, it is possible to select whether the CU 351 
or the external bus is to be the control source.
The status of this setting is shown in the display Operating 
mode.

9.4.4 Setpoint (1.2.2)

Fig. 12 Setpoint

Description
This display shows the selected setpoint and whether it comes 
from the CU 351 or an external bus.
The display also shows all seven possible setpoints from CU 351 
(for closed- and open-loop control). At the same time, the 
selected setpoint is shown.
As it is a status display, no settings can be made.
Setpoints can be changed in the Operation or Settings menu. 
See section 9.7.3 Alternative setpoints (4.1.2) on page 35.

9.4.5 Setpoint influence (1.2.3)

Fig. 13 Setpoint influence

Description
The selected setpoint can be influenced by parameters. The 
parameters are shown as percentage from 0 to 100 % or as a 
pressure measured in psi. They can only reduce the setpoint, as 
the influence in percentage divided with 100 is multiplied with the 
selected setpoint:

The display shows the parameters influencing the selected 
setpoint and the percentage or value of influence.
Some of the possible parameters can be set in the display 
External setpoint influence (4.1.3). The parameter low flow boost 
is set as an on/off band as a percentage of the setpoint set in the 
display Stop function (4.3.1). The parameter is set as a 
percentage in the display Proportional pressure (4.1.7).
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Finally the resulting current setpoint (SP) is shown.

9.4.6 Measured values (1.2.4)

Fig. 14 Measured values

Description
This display gives a general status of all measured and calculated 
parameters.

9.4.7 Analog inputs (1.2.5)

Fig. 15 Analog inputs

Description
The display shows an overview of the analog inputs and the 
current measured values of each input. See sections 
9.7.28 Analog inputs (4.3.8), 9.7.29 Analog inputs (4.3.8.1 to 
4.3.8.7) and 9.7.30 Analog inputs and measured value (4.3.8.1.1 
to 4.3.8.7.1).

9.4.8 Pump 1...6 (1.3 to 1.8)

Fig. 16 Pump 1

Description
This display shows the operational state of the individual pumps.
The pumps may have different operating modes:
• Auto

Together with the other pumps in automatic operation, the 
pump is controlled by the PI controller which ensures that the 
booster system delivers the required performance (pressure).

• Manual
The pump is not controlled by the PI controller. In manual 
operation, the pump has one of the following operating modes:
– Max.

The pump runs at a set maximum speed. (This operating 
mode can only be selected for variable-speed pumps.)

– Normal
The pump runs at a set speed.

– Min.
The pump runs at a set minimum speed. (This operating 
mode can only be selected for variable-speed pumps.)

– Stop
The pump has been forced to stop.

Besides information about the operating mode, it is possible to 
read various parameters in the status display, such as these:
• current operating mode
• control source
• speed (only 0 or 100 % are shown for mains-operated pumps)
• power consumption (only CRE pumps and CUE controlled 

pumps)
• energy consumption (only CRE pumps and CUE controlled 

pumps)
• operating hours.

9.5 Operation (2)
In this menu, the most basic parameters can be set, such as 
setpoint, operating mode, control mode and forced control of 
pumps.
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9.5.1 Operation (2) 

Fig. 17 Operation

Description
The column shows the setting range. In closed-loop control, it 
corresponds to the range of the primary sensor, here 0-145 psi. In 
open-loop control, the setting range is 0-100 %.
At the left hand of the column, the selected setpoint 1 (A) is 
shown, i.e. the value set in the display. At the right hand of the 
column, the current setpoint (B) is shown, i.e. the setpoint acting 
as reference for the PI controller. If no kind of external setpoint 
influence has been selected, the two values will be identical. The 
current measured value (discharge pressure) is shown as the 
grey part of the column (C). See sections 9.7.5 External setpoint 
influence (4.1.3) and 9.7.6 Setting of influence function (4.1.3.2).
Below the display is a menu line for setting of setpoint 1 and 
selection of operating mode, including the operating modes 
Normal and Stop. It is possible to select further settings: system 
operating mode, control mode, setpoints for closed and open loop 
as well as individual pump control.

Setting range
Setpoint:

Setting via control panel
Setpoint:
1. Mark the Operation menu with .
2. Mark Setpoint 1 with  or . Set the value with or 

.
3. Save with .
Operating mode:
1. Mark the Operation menu with .
2. Mark operating mode Normal or Stop with  or . Save 

with .
Further settings:
1. Mark the Operation menu with .
2. Mark Further settings with  or , and press . 
3. Select one of the settings below with  or , and press 

:
• system operating mode (see section 9.5.2)
• control mode (see section 9.5.3)
• setpoints (see section 9.5.4)
• individual pump control (see section 9.5.6).

Factory setting
The setpoint is a value suitable for the Hydro MPC booster 
system in question. The factory setting may have been changed 
in the start-up menu.

9.5.2 System operating mode (2.1.1)

Fig. 18 System operating mode

Description
Hydro MPC can be set to six different operating modes. Normal is 
the typical setting. See section 9.4.3 Operating mode (1.2.1).
The performance of the operating modes Max., Min., User-
defined and Emergency run can be set in the Settings menu.
In the display shown, it is possible to go directly to the Settings 
menu in order to set the pump performance or the setpoint.

Setting range
It is possible to select the operating modes Normal, Max., Min., 
User-defined, Stop and Emergency run.

Setting via control panel
1. Mark the Operation menu with .
2. Mark Further settings with  or , and press . 
3. Mark System operating mode with  or , and press 

.
4. Select the desired operating mode by marking one of the lines 

with check boxes with  or , and press .
5. In order to set the performance in min., max., user-defined 

duty or emergency run, mark the desired line at the bottom of 
the display, and press .
See sections 9.7.33 Min., max. and user-defined duty (4.3.14) 
and 9.7.25 Emergency run (4.3.5).

Factory setting
Normal.
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9.5.3 Control mode (2.1.2)

Fig. 19 Control mode

Description
There are two control modes, namely closed and open loop.
Examples:

Closed loop
The typical control mode is closed loop where the built-in PI 
controller ensures that the booster system delivers the discharge 
pressure required (setpoint). The performance is based on the 
setpoint set for closed loop. See figs 20 and 21.

Fig. 20 Booster system controlled by built-in PI controller 
(closed loop)

Fig. 21 Regulation curve for closed loop

Setting via control panel
1. Mark the Operation menu with .
2. Mark Further settings with  or , and press .
3. Mark Control mode with  or , and press .
4. Select Closed loop with  or , and press . 
5. Set the setpoint. See sections 9.5.4 Setpoints (2.1.3) and 

9.5.1 Operation (2).

Open loop
In open-loop control, the pumps run at a fixed speed. 
The pump speed is calculated from the performance set by the 
user (0-100 %). The pump performance in percentage is 
proportional with the flow rate. 
Open-loop control is usually used when the booster system is 
controlled by an external controller which controls the 
performance via an external signal. The external controller could 
for instance be a building management system connected to the 
Hydro MPC. In such cases, the Hydro MPC is like an actuator. 
See figs 22 and 23.

Fig. 22 Booster system with external controller (open loop)

Fig. 23 Regulation curve for open loop

Fig. 24 Regulation curve for Hydro MPC-E in open loop
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Fig. 25 Regulation curve for Hydro MPC-F in open loop

Fig. 26 Regulation curve for Hydro MPC-S in open loop

Correlating open loop input setpoint percentage with number 
of pumps in operation. Example: MPC system with (4) pumps
• Setpoint 0% to 5% = All pumps stopped
One pump operation from setpoint from 5% to √ (1-pump/4-
pumps) = 50%
• Two pump operation from 50% to √ (2-pump/4-pumps) = 

70.7%
• Three pump operation from 70.7% to √ (3-pumps/4-pumps) = 

86.6%
• Four pump operation from 86.6% to 100%
For staging pumps off the cut-out is 2% less then cut-in. Example: 
staging from 4-pump to 3-pump operation will occur at 84.6% 
reference signal.

Setting range
These settings must be made in connection with open loop:
• selection of operating mode Stop
• selection of control mode Open loop
• setting of setpoint 1, open loop
• setting of external setpoint influence
• selection of operating mode Normal.

Setting via control panel
To set an external control source to control the Hydro MPC 
booster system, proceed as follows:
1. Mark the Operation menu with .
2. Mark the operating mode Stop with  or , and press 

. The check mark in the right box shows that the operation 
has been stopped.

3. Mark Further settings with  or , and press .
4. Mark Control mode with  or , and press .
5. Select Open loop with  or , and press .
6. Return by pressing  twice.
7. Mark Set setpoint 1, open loop with  or .
8. Set the setpoint to 100 % with , and save with .
9. Mark the Settings menu with .
10.Mark Primary controller with  or , and press .
11.Mark External setpoint influence with  or , and press 

.
12.Mark Go to setting of analog input with  or , and 

press .
13.Select the analog input with  or , and press .
14.Select the range of the analog input with  or , and 

press . The selection is indicated by a check mark.
15.Mark Measured input value with  or , and press . 

Now the display 4.3.8.1.1 appears.
16.Select 0-100 % signal with  or , and press .
17.Press  to return to display 4.3.8.1.
18.Set the minimum sensor value with  or , and save with 

.
19.Set the maximum sensor value with  or , and save with 

.
20.Return by pressing  twice.
21.Mark Input value to be influenced by with  or , and 

press .
22.Mark 0-100 % signal with  or , and press .
23.Return with .
24.Mark Set the influence function with  or , and press 

. For details, see section 9.7.6 Setting of influence 
function (4.1.3.2).

25.Mark the menu line for number of points with  or , and 
press .
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26.Select the required number of points with  or , and 
save with .

27.Mark External input value (point 1) with  or .
28.Set the value of the external input value with  or , and 

save with .
29.Mark Reduce setpoint to (point 1) with  or .
30.Set the value as a percentage with  or , and save with 

.
31.Repeat 27 to 31 for all chosen points.
32.Return with .
33.Mark Filter time with  or , set the time in seconds with 

 or , and save with .
34.Mark Activated with  or , and press . The check 

mark in the right box shows that the function has been 
activated.

35.Return by pressing  twice.
36.Mark the Operation menu with .
37.Mark the operating mode Normal with  or , and press 

. The check mark in the right box shows that the operation 
is normal. The booster system can now be controlled by an 
external controller.

Factory setting
Closed-loop control.

9.5.4 Setpoints (2.1.3)

Fig. 27 Setpoints

Description
In addition to the primary setpoint 1 (shown in the display 2 in the 
Operation menu), six alternative setpoints can be set for closed-
loop control. It is furthermore possible to set seven setpoints for 
open-loop control. 
As described in sections 9.7.3 Alternative setpoints (4.1.2) and 
9.7.4 Alternative setpoints 2 to 7 (4.1.2.1 to 4.1.2.7), it is possible 
to activate one of the alternative setpoints by means of external 
contacts.

Setting range
The setting range of setpoints for closed-loop control depends on 
the range of the primary sensor. See section 9.7.7 Primary 
sensor (4.1.4).
In open loop control, the setting range is 0 - 100 %.

Setting via control panel
1. Mark the Operation menu with .
2. Mark Further settings with  or , and press .
3. Mark Setpoints with  or , and press .
4. Select the setpoint with  or .
5. Set the setpoint with  or , and press .

Factory setting
Setpoint 1 for closed-loop control is a value suitable for the 
Hydro MPC in question.
The alternative setpoints for closed-loop control are 27 psi.
All setpoints for open-loop control are 70 %.

9.5.5 Individual pump control (2.1.4)

Fig. 28 Individual pump control

Description
It is possible to change the operating mode from automatic 
operation to one of the manual operating modes.
Auto
The pumps are controlled by the PI controller, ensuring that the 
booster system delivers the required performance (pressure).
Manual
The pump is not controlled by the PI controller, but set to one of 
the following manual operating modes:
• Max.

The pump runs at a set maximum speed. (This operating 
mode can only be selected for variable-speed pumps.)

• Normal
The pump runs at a set speed. 

• Min.
The pump runs at a set minimum speed. (This operating mode 
can only be selected for variable-speed pumps.)

• Stop
The pump has been forced to stop.

Pumps in manual operation are not part of the normal pump 
cascade and speed control. The manual pumps are a 
"disturbance" of the normal control of Hydro MPC.
If one or more pumps are in manual operation, Hydro MPC may 
not be able to deliver the set performance.
There are two displays for the function. In the first display, the 
pump to be set is selected, and in the next display, the operating 
mode is selected.

Setting range
All pumps can be selected.

Setting via control panel
1. Mark the Operation menu with .
2. Mark Further settings with  or , and press .
3. Mark Individual pump control with  or , and press 

.
4. Select the pump with  or , and press .
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9.5.6 Setting of individual operating mode (2.1.4.1 to 2.1.4.6)

Fig. 29 Setting of individual operating mode

Description
This display is shown for the individual pumps and makes it 
possible to set an operating mode.

Setting range
It is possible to select Auto or Manual as well as the operating 
mode of the pump for manual operation - Max., Normal, Min. or 
Stop. For constant speed pumps only Normal or Stop can be 
selected.

Setting via control panel
1. Mark the Operation menu with .
2. Mark Individual pump control with  or , and press 

.
3. Select the pump with  or , and press .
4. Mark Auto or Manual with  or , and press .
5. Manual: Select the operating mode with  or , and 

press .
6. Normal: Mark Setpoint with  or .

Set the speed of the variable-speed pump with  or , 
and press .

Factory setting
Auto.
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9.6 Alarm (3)
The Alarm menu gives an overview of alarms and warnings.
In this menu, it is possible to reset alarms and to see the alarm 
log.

9.6.1 Alarm status (3)

Fig. 30 Alarm status

Description
A fault  in the Hydro MPC booster system or one of the 
components monitored can cause an alarm  or a warning . 
Besides the fault signal via the alarm/warning signal relay and the 
red indicator light on the CU 351, an alarm can also cause a 
change of operating mode, for instance from Normal to Stop. A 
warning only causes a fault indication.
The table shows the possible causes of fault together with an 
alarm code number, and whether they result in an alarm or a 
warning. It also shows to what operating mode the booster 
system changes in case of alarm, and whether restart of the 
booster system and reset of the alarm is manual or automatic.
The table also shows that the reaction to some of the fault causes 
mentioned can be set in the Settings menu. See sections 
9.7.24 Soft pressure build-up (4.3.3) and 9.7.41 Monitoring 
functions (4.4) to 9.7.51 Pressure relief (4.4.8).
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Water shortage  Auto 206

Water shortage Stop Man/auto X 214

Pressure high Stop Auto  210

Pressure low 
Auto

X 211
Stop Man

Pressure relief Auto X 219

Alarm, all pumps Stop Auto  203

External fault
Auto

X 3
Stop Man

Dissimilar sensor 
signals  Auto 204

Fault, primary sensor Stop Auto 89

Fault, sensor  Auto 88

Communication fault  Auto 10

Phase failure Auto 2

Undervoltage, pump Auto 7, 40, 
42, 73

Overvoltage, pump Auto 32

Overload, pump Auto 48, 50, 
51, 54

Motor temperature too 
high Auto 64, 65, 

67, 70

Other fault, pump Auto 76, 83

Internal fault, CU 351  Auto 72, 83, 
157

Internal fault, IO 351 Stop Auto 83, 
157

VFD not ready Auto 213

Fault, Ethernet  Auto 231, 
232

Limit 1 exceeded Man/auto X 190

Limit 2 exceeded Man/auto X 191

Pressure build-up fault Man/auto X 215

Pumps outside duty 
range Man/auto X 208

Pilot pump fault Auto 216
29



Alarm (3) continued

MPC alarm indication
"Protocol description"

Alarm
code

Associated 
device and 
device no.

Description/cause Remedy Reset
type1

Alarm/warning
Action type2

1. Phase failure, pump
2 Pump 1-6

- 1. Check that all three 
power supply phases are 
within a 15 V window.

Auto Warning

2. Undervoltage

7 Pump 1-6

HSD = hardware shut-
down. 
There has been a fault, 
and the permissible 
number of restarts for the 
fault type has been 
exceeded.
a) Fault in power 

supply.
a) Terminal box 

defective.

1. Restore power supply.
2. Replace terminal box.

Auto Warning

3. Undervoltage, pump 40 Pump 1-6 a) Power supply voltage 
is too low at start.

1. Bring voltage back to 
prescribed level. Auto Warning

4. Undervoltage, pump
42 Pump 1-6

a) Faulty power supply 
at the time of staging 
on a pump.

1. Restore proper power 
supply. Auto Warning

5. Undervoltage, pump

73 Pump 1-6

a) Low supply voltage.
b) Power supply failure 

while motor is 
running.

1. Restore proper power 
supply. Auto Warning

6. Overvoltage, pump 32 Pump 1-6 a) Supply voltage is too 
high at start.

1. Bring voltage back to 
prescribed level. Auto Warning

7. Overload, associated 
device 48 Pump 1-6

a) Heavy overload has 
caused software 
shutdown (SSD).

1. Check and possibly 
reduce load. Auto Warning

8. Overload, associated 
device

50 Pump 1-6

a) MPF = motor 
protection function. 
The built-in motor 
protection has 
detected a sustained 
overload (MPF 60 
sec. limit)>

1. Check and possibly 
reduce load/improve 
cooling.

Auto Warning

9. Overload, associated 
device 51 Pump 1-6

a) Heavy overload 
(Imax. very high). 
Pump blocked at 
start.

1. Unblock the pump. Auto Warning

10. Overload, associated 
device

54 Pump 1-6

a) The built-in motor 
protection has 
detected a transitory 
overload (MPF 3 sec. 
limit).

1. Check and possibly 
reduce load/improve 
cooling

Auto Warning

11. Over temperature, pump
65 Pump 1-6

a) PTC sensor in the 
motor has signalled 
over temperature.

1. Check and possibly 
reduce load/improve 
cooling. 

Auto Warning

12. Over temperature, pump

67 Pump 1-6
a) Terminal box has 

indicated over 
temperature.

1. Check and possibly 
reduce load/improve 
cooling. (Temperature 
during operation can be 
read via PC Tool E-
products.)

Auto Warning
30



13. Other fault, associated 
device

76 Pump 1-6

a) Internal 
communication error 
has occurred in the 
pump.

Try to reset the fault:
1. Switch off the supply 

power.
2. Wait until all LEDs are 

out.
3. Switch on the supply 

power.
If this does not remedy the 
fault, replace the terminal 
box.

Auto Warning

14. Limit 1 exceeded

190 Measured 
parameter

a) The measured 
parameter has 
exceeded the limit 
set.

1. Remove the cause of the 
fault.

Auto/
manual

Alarm/warning
Stop/

unchanged

15. Limit 2 exceeded

191 Measured 
parameter

a) The measured 
parameter has 
exceeded the limit 
set.

1. Remove the cause of the 
fault.

Auto/
manual

Alarm/warning
Stop/

unchanged

16. Pressure relief
219 System

a) The monitored 
pressure could not be 
reduced sufficiently.

1. Reduce the pressure to 
below the limit. Auto Warning

Unchanged

17. Pressure build-up fault

215 System

a) The pressure set 
cannot be reached 
within the configured 
time.

1. Check limit and pipes. Auto/
manual

Alarm/warning
Stop/

unchanged

18. Pumps outside duty 
range 208 System

a) The pump is running 
outside the defined 
range.

1. Check the system. Auto/
manual

Warning
Unchanged

19. Pilot pump fault
216 Pilot pump a) Pilot pump fault

1. Check wires.
2. Check the pump.

Auto Warning

MPC alarm indication
"Protocol description"

Alarm
code

Associated 
device and 
device no.

Description/cause Remedy Reset
type1

Alarm/warning
Action type2
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20. Water shortage, level 1
*Water shortage, level 1

206

System

a) The inlet pressure 
(or the level in the 
feed tank) is below its 
programmable 
warning limit.

1. Check the actual and the 
corresponding settings.

2. Check the sensor/switch, 
wiring and input 
according to the wiring 
diagram.

3. Check the sensor/switch.

Auto Warning
Unchanged

21. Water shortage, level 2
*Water shortage, level 2 214

a) The inlet pressure (or 
the level in the feed 
tank) is below its 
programmable 
warning limit.

Auto/
Manual

Alarm
Stop

b) The inlet pressure 
switch detect water 
shortage.

Warning
Unchanged

22. Discharge pressure high
*Pressure above max. 
pressure

210

a) The system pressure 
is above the 
programmable high-
pressure alarm limit.

Auto/
Manual

Alarm
Fast stop (over 
rule min. seq. 

time)

23. Discharge pressure low
*Pressure below min. 
pressure

211

a) The system pressure 
is below the 
programmable low-
pressure alarm limit.

Auto/
Manual

Alarm/Warning
Stop/

Unchanged

24. All pumps in alarm
*All pumps in alarm 203

a) All pumps, set to 
Auto, are stopped on 
account of pump 
alarm

Troubleshoot according to 
the alarm message/code:
1. System
2. Use fault finding 

documentation for the 
type of pump installed.

Auto Alarm
Stop

b) Pumps are not 
indicating alarm

Check the Genibus wires eg. 
connection, polarisation.

25. External fault signal
*External fault signal 003 a) External fault digital 

input activated.

1. Check the external signal 
source.

2. Check the digital input 
according to the wiring 
diagram

Auto/
Manual

Alarm/Warning
Stop/

Unchanged

26. Inconsistency between 
sensors
*Inconsistency between 
sensors

204

Primary 
sensor and/or 

redundant 
sensor

a) Primary feedback 
sensor value 
(pressure) is 
inconsistent with 
redundant feedback 
sensor value.

1. Check the wiring and 
input according to the 
wiring diagram.

2. Check the sensor output 
according to the 
measured value.

Auto Warning
Unchanged

27. Primary sensor
*Closed loop feedback 
sensor signal fault

089 Primary 
sensor

a) A fault in the sensor 
assigned to the feed 
back control is 
detected.

1. Check the wiring and 
input according to the 
wiring diagram.

2. Check the sensor output 
according to the 
measured value.

Auto

Alarm
Stop

b) Error in the settings 
of the sensor which is 
assigned to the 
regulator.

Check the primary sensor 
settings

28. Sensor fault
*General (measurement) 
sensor signal fault

088
CU 351

IO 351 as 
IO module

a) The signal
(ex. 4-20 mA) from 
one of the analog 
sensors is outside the 
selected signal 
range.

1. Check the wiring and 
input according to the 
wiring diagram.

2. Check the sensor output 
according to the 
measured value

Warning
Unchanged

MPC alarm indication
"Protocol description"

Alarm
code

Associated 
device and 
device no.

Description/cause Remedy Reset
type1

Alarm/warning
Action type2
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29. CU 351 internal fault
*Real time clock out of 
order

157

CU 351

a) The real-time clock in 
CU 351 is out of 
order.

Replace the CU 351

Auto Warning
Unchanged

30. Ethernet fault
*Ethernet: No address 
from DHCP server

231 a) No address from 
DHCP server 1. Communication error.

2. Please contact the 
system integrator or 
network administrator.

31. Ethernet fault
*Ethernet: Auto disabled 
due to misuse

232 a) Auto-disabled due to 
misuse

32. FLASH parameter 
verification error
*FLASH parameter 
verification error

083
a) Verification error in 

CU 351 FLASH 
memory

Replace the CU 351

33. IO 351 internal fault
*Hardware fault type 2

080 IO 351

a) IO 351 pump module 
hardware fault

See current alarms and 
identify the faulty IO 351 
module from the alarm 
message and replace the 
module.

b) IO 351 I/O module 
hardware fault

34. VFD not ready
*VFD not ready

213 Pump 1-6
CU 351

a) The VFD signal relay 
do not release the 
VFD for operation

1. Check for VFD alarm
2. Check the wiring and 

input according to the 
wiring diagram.

35. Communication fault
*Pump communication 
fault

010 Pump 1-6
IO 351

a) No GeniBus 
communication with a 
device connected to 
CU 351

See actual alarms and 
identify the faulty device 
from the alarm message.
1. Check power supply
2. Check GeniBus cable 

connection
3. Check, with R100, that 

the device GeniBus no. is 
correct.

36. Device alarms From 
device Pump 1-6 a) The device is in alarm

See actual alarms and 
identify the faulty device 
from the alarm message.
1. Fault find according to 

the service instruction for 
the device.

MPC alarm indication
"Protocol description"

Alarm
code

Associated 
device and 
device no.

Description/cause Remedy Reset
type1

Alarm/warning
Action type2

1) Reset type is either fixed as "Auto acknowledge" (Auto) or can be programmed to be Auto or manual acknowledge (Auto/Man)*.

2) Programmable action types:

- Go to operating mode "Stop" (no delay (<0.5 s) between pump disconnections).

- Go to operating mode "Min".

- Go to operating mode "User-defined".

- Go to operating mode "Max".

- Set pumps in source mode "Local". - No action (warning only)
33



9.6.2 Current alarms (3.1)

Fig. 31 Current alarms

Description
This submenu shows the following:
• Warnings  caused by faults that still exist.
• Warnings  caused by faults that have disappeared, but the 

warning requires manual reset.
• Alarms  caused by faults that still exist.
• Alarms  caused by faults that have disappeared, but the 

alarm requires manual reset.
All warnings and alarms with automatic reset are automatically 
removed from the menu when the fault has disappeared. 
Alarms requiring manual reset are reset in this display by 
pressing . An alarm cannot be reset until the fault has 
disappeared.
For every warning or alarm, the following is shown:
• Whether it is a warning  or an alarm .
• Where the fault occurred: System, Pump 1, Pump 2, etc.
• In case of input-related faults, the input is shown.
• What the cause of the fault is, and the alarm code in brackets: 

Water shortage (214), Max. pressure (210), etc.
• When the fault occurred: Date and time.
• When the fault disappeared: Date and time. If the fault still 

exists, date and time are shown as --...--.
The latest warning/alarm is shown at the top of the display.

9.6.3 Alarm log (3.2)
The alarm log can store up to 24 warnings and alarms.

Fig. 32 Alarm log

Description
Here warnings and alarms are shown.
For every warning or alarm, the following is shown:
• Whether it is a warning  or an alarm .
• Where the fault occurred. System, Pump 1, Pump 2, etc.
• In case of input-related faults, the input is shown.
• What the cause of the fault is, and the alarm code in brackets: 

Water shortage (214), Max. pressure (210), etc.
• When the fault occurred: Date and time.
• When the fault disappeared: Date and time. If the fault still 

exists, date and time are shown as --...--.
The latest warning/alarm is shown at the top of the display.

9.7 Settings (4)

Fig. 33 Settings

In the Settings menu, it is possible to set the following functions:
• Primary controller

Setting of PI controller, alternative setpoints, external setpoint 
influence, primary sensor, clock program, proportional pressure 
and S-system configuration.

• Pump cascade control
Setting of min. time between start/stop, max. number of starts/
hour, number of standby pumps, forced pump changeover, 
pump test run, pilot pump, pump stop attempt, pump start and 
stop speed, min. performance and compensation for pump 
start-up time.

• Secondary functions
Setting of stop function, soft pressure build-up, digital and 
analog inputs, digital outputs, emergency run, min., max. and 
user-defined duty, pump curve data, flow estimation, control 
source and fixed inlet pressure.

• Monitoring functions
Setting of dry-running protection, min. and max. pressure, 
external fault, limit 1 and 2 exceeded, pumps outside duty 
range and pressure relief.

• Functions, CU 351
Selection of service language, main language and units.
Setting of time and date, passwords, Ethernet connection, 
GENIbus number and software status.

Usually, all these functions are set correctly when the Hydro MPC 
is switched on.
It is only necessary to make settings in this menu if the 
functionality is to be expanded with for instance alternative 
setpoints or setpoint influence, or if the settings of the CU 351 are 
to be adjusted.
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9.7.1 Primary controller (4.1)

Fig. 34 Primary controller

Description
In this menu section, it is possible to set the functions related to 
the primary controller.
It is only necessary to make settings in this menu if the 
functionality is to be expanded with for instance alternative 
setpoints, external setpoint influence, clock program or 
proportional pressure.
The following menus can be selected:
• PI controller
• Alternative setpoints
• External setpoint influence
• Primary sensor
• Clock program
• Proportional pressure
• S-system configuration.

9.7.2 PI controller (4.1.1)

Fig. 35 PI controller

Description
Hydro MPC includes a standard PI controller which ensures that 
the pressure is stable and corresponds to the setpoint. 
It is possible to adjust the PI controller if a faster or slower 
reaction to changes of consumption is required.
A faster reaction is obtained if Kp is increased and Ti is reduced.
A slower reaction is obtained if Kp is reduced and Ti is increased.

Setting range
• Gain Kp: –30 to 30.

Note: For inverse control, set Kp to a negative value.
• Integral time Ti: 0.1 to 3600 seconds.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Primary controller with  or , and press .
3. Mark PI controller with  or , and press .
4. Select the gain (Kp) with  or . Set the value with  or 

, and save with .
Note: Usually it is not necessary to adjust Kp.

5. Select the integral time (Ti) with  or . Set the time with 
 or , and press .

Factory setting
• Kp: 0.5
• Ti: 1 second

9.7.3 Alternative setpoints (4.1.2)

Fig. 36 Alternative setpoints

Description
This function makes it possible to select up to six setpoints (No 2 
to 7) as alternatives to the primary setpoint (No 1). The primary 
setpoint (No 1) is set in the Operation menu.
Every alternative setpoint can be addressed manually to a 
separate digital input (DI). When the contact of the input is 
closed, the alternative setpoint applies.
If more than one alternative setpoint has been selected and they 
are activated at the same time, the CU 351 selects the setpoint 
with the lowest number.

Setting range
• Six setpoints, No 2 to 7.

Factory setting

No alternative setpoints have been selected.

TM
03

 8
95

5 
48

07
TM

03
 2

38
7 

48
07

TM
03

 2
38

3 
48

07
35



9.7.4 Alternative setpoints 2 to 7 (4.1.2.1 to 4.1.2.7)

Fig. 37 Alternative setpoints 2 to 7

For each alternative setpoint, select the digital input to activate 
the setpoint.
It is possible to set a setpoint for closed loop and for open loop.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Primary controller with  or , and press .
3. Mark Alternative setpoints with  or , and press .
4. Select the alternative setpoint with  or , and press 

.
5. Mark Go to setting of digital input with  or , and 

press .
Now the display Digital inputs (4.3.7) appears. Set the input 
and return with .

6. Mark the menu line of the setpoint (closed or open loop) with 
 or .

7. Set the required setpoint with  or , and save with .
Set both setpoints if Hydro MPC is to be controlled both in 
open and closed loop.

Factory setting
No alternative setpoints have been set. 

9.7.5 External setpoint influence (4.1.3)

Fig. 38 External setpoint influence

Description
This function makes it possible to adapt the setpoint by letting 
measuring parameters influence the setpoint. Typically an analog 
signal from a flow or temperature transmitter, or a similar 
transmitter. 
As an example, the setpoint can be adapted to parameters that 
can influence the discharge pressure or temperature of the 
system. The parameters which influence the performance of the 
booster system are shown as a percentage from 0 to 100 %. They 
can only reduce the setpoint, as the influence as a percentage 
divided with 100 is multiplied with the setpoint:

The influence values can be set individually.
A low-pass filter ensures smoothing of the measured value which 
influences the setpoint. This results in stable setpoint changes.

Setting range
The following parameters can be selected.
• 0-100 % signal
• Inlet pressure
• Discharge pressure
• External pressure
• Differential pressure, pump
• Differential pressure, external
• Flow rate
• Tank level, discharge side
• Tank level, suction side
• Flow pipe temperature
• Return pipe temperature
• Ambient temperature
• Return pipe temperature, external
• Differential temperature.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Primary controller with  or , and press .
3. Mark External setpoint influence with  or , and press 

.
4. Mark Input value to be influenced by with  or , and 

press .
Now a list of available parameters appear.

5. Mark the parameter which is to influence the setpoint with  
or , and press .

6. Return with .
7. Mark Set the influence function with  or , and press 

. For details, see section 9.7.6 Setting of influence 
function (4.1.3.2).

8. Mark the menu line for number of points with  or , and 
press .

9. Select the required number of points with  or , and 
save with .

10.Mark External input value (point 1) with  or .
11.Set the value of the external input value with  or , and 

save with .
12.Mark Reduce setpoint to (point 1) with  or .
13.Set the value as a percentage with  or , and save with 

.
14.Repeat points 8 to 13 for all desired parameters.
15.Return with .
16.Mark Filter time with  or , set the time in seconds with 

 or , and save with .
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17.Mark Activated with  or , and press . The check 
mark in the right box shows that the function has been 
activated.

Factory setting
Setpoint influence is not activated.

9.7.6 Setting of influence function (4.1.3.2)

Fig. 39 Setting of influence function

Description
In this menu, you select the relation between the measuring 
parameter which is to influence the setpoint and the desired 
influence as a percentage. 
The relation is set by entering values in a table with a maximum 
of eight points by means of the control panel. 
Example with four points:

Fig. 40 Relation between setpoint influence and flow rate

The control unit of the Hydro MPC draws straight lines between 
the points. A horizontal line is drawn from the minimum value of 
the relevant sensor (0 gpm in the example) to the first point. This 
is also the case from the last point to the sensor's maximum value 
(example 50 gpm).

Setting range
Two to eight points can be selected. Each point contains the 
relation between the value of the parameter which is to influence 
the setpoint and the influence of the value.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Primary controller with  or , and press .
3. Mark External setpoint influence with  or , and press 

.
4. Mark Set the influence function with  or , and press 

.

5. Mark the menu line for number of points with  or , and 
press .

6. Select the required number of points with  or , and 
save with .

7. Mark External input value (point 1) with  or .
8. Set the value of the external input value with  or , and 

save with .
9. Mark Reduce setpoint to (point 1) with  or .
10.Set the value as a percentage with  or , and save with 

.
11.Repeat points 7 to 10 for all desired parameters.

Factory setting
External setpoint influence is not activated.

9.7.7 Primary sensor (4.1.4)

Fig. 41 Primary sensor

Description
In this display, select the control parameter of Hydro MPC and the 
sensor to measure the value.
Usually, the control parameter is the discharge pressure which is 
measured by a sensor fitted on the discharge manifold and 
connected to analog input AI1 of the CU 351.
If another control parameter is selected, the sensor must be 
connected to AI3 (CU 351) which is then set to one of the chosen 
parameters listed below. 

Setting range
• Discharge pressure (factory setting)
• Differential pressure, external
• Differential pressure, pump
• Series 2000, differential pressure
• External pressure
• Differential pressure, inlet
• Differential pressure, outlet
• Flow rate
• Series 2000, flow rate
• Flow pipe temperature
• Return pipe temperature
• Differential temperature
• Ambient temperature
• Return pipe temperature, external
• 0-100 % signal
• Not used. 
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Setting via control panel
1. Mark the Settings menu with .
2. Mark Primary controller with  or , and press .
3. Mark Primary sensor with  or , and press .
4. Mark Go to setting of analog input with  or , and 

press .
Now the display Analog inputs (4.3.8) appears. Select the 
analog input (AI) for the primary sensor, and set the 
parameters for this sensor. Return to display Primary sensor 
(4.1.4) with .

5. Select the control parameter for the primary sensor with  
or , and press .

Factory setting
The primary parameter is discharge pressure. The sensor is 
connected to AI1 (CU 351).

9.7.8 Clock program (4.1.6)

Fig. 42 Clock program

Description
With this function, it is possible to set setpoints and day and time 
for their activation. It is also possible to set day and time for stop 
of the Hydro MPC system.
If the clock program is deactivated, the setpoint of the program 
will remain active.

Setting range
• Activation of the function.
• Activation and setting of event.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Primary controller with  or , and press .
3. Mark Clock program with  or , and press .
4. Mark Event 1 with  or , and press .

Fig. 43 Event 1

5. Mark operating mode Normal or Stop with  or , and 
press . (If Stop is selected, Step 6 is skipped.)

6. Mark Setpoint, closed loop with  or . Set the 
pressure with  or , and save with .

7. Mark Time (hours, minutes) with  or .
8. Set the time with  or , and save with .
9. Mark day of week on which the settings are to be activated 

with  or , and press .
10.Mark Activated with  or , and press .
11.Repeat Steps 4 to 10 if several events are to be activated. 

Note: Up to ten events can be set.
12.Return with .
13.Mark Activated with  or , and press . The check 

mark in the right box shows that the function has been 
activated.

Factory setting
The function is deactivated.

9.7.9 Proportional pressure (4.1.7)

Fig. 44 Proportional pressure

Description
The function can only be activated in pressure-controlled systems 
and automatically adapts the setpoint set to the current flow rate. 
The adaptation can be linear or square. See fig. 45.

Note

If the primary parameter is discharge pressure, 
AI1 (CU 351) must be set to this parameter.
If the primary parameter is external pressure or 
flow rate, AI3 (CU 351) must be set to this 
parameter.
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Fig. 45 Proportional pressure

The function has these purposes:
• to compensate for pressure losses
• to reduce the energy consumption
• to increase the comfort for the user.

Setting range
• Activation of the function.
• Selection of control mode.
• Setting of setpoint influence.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Primary controller with  or , and press .
3. Mark Proportional pressure with  or , and press .
4. Mark Activated with  or , and press . The check 

mark in the right box shows that the function has been 
activated.

5. Mark Adaptation, linear or square with  or , and 
press .

6. Mark Influence at 0 flow with  or . Set the value with 
 or , and save with .

Factory setting
The function is deactivated.

9.7.10 S-system configuration (4.1.8)

Fig. 46 S-system configuration

Description
The function makes it possible to invert the control of constant 
speed pumps (Hydro MPC-S). That is to set whether pumps are 
to be started or stopped depending on the current value. 
A start/stop band must be set in order to use this function. 
See fig. 47.
Normal control: A pump is stopped when the current value 
becomes higher than Hset + start/stop band. And a pump is 
started when the current value becomes lower than Hset. 
See fig. 47.
Inverse control: A pump is started when the current value 
becomes higher than Hset + start/stop band. And a pump is 
stopped when the current value becomes lower than Hset. 
See fig. 47.

Fig. 47 Normal and inverse control

Setting range
• Selection of configuration (normal or inverse control).
• Setting of start/stop band.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Primary controller with  or , and press .
3. Mark S-system configuration with  or , and press 

.
4. Mark Inverse with  or , and press .
5. Mark Start/stop band with  or . Set the value  with 

or , and save with .

Factory setting
Normal.

9.7.11 Pump cascade control (4.2)

Fig. 48 Pump cascade control
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In this menu section, it is possible to set the functions connected 
to pump cascade control. The following menus can be selected:
• Min. time between start/stop
• Max. number of starts/hour
• Standby pumps
• Forced pump changeover
• Pump test run
• Pilot pump
• Pump stop attempt
• Pump start and stop speed
• Min. performance
• Compensation for pump start-up time.

9.7.12 Min. time between start/stop (4.2.1)

Fig. 49 Min. time between start/stop

Description
This function ensures a delay between the starting/stopping of 
one pump and the starting/stopping of another pump.
The purpose is to prevent hunting when pumps start and stop 
continuously.

Setting range
From 1 to 3600 seconds.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Pump cascade control with  or , and press 

.
3. Mark Min. time between start/stop with  or , and 

press .
4. Mark Min. time between start/stop with  or , and 

press .
5. Set the required minimum time with  or , and save with 

.

Factory setting
Minimum time between start/stop of pumps:

9.7.13 Max. number of starts/hour (4.2.1)

Fig. 50 Max. number of starts/hour

Description
This function limits the number of pump starts and stops per hour 
for the complete system. It reduces noise emission and improves 
the comfort of booster systems with mains-operated pumps.
Each time a pump starts or stops, the CU 351 calculates when 
the next pump is allowed to start/stop in order not to exceed the 
permissible number of starts per hour.
The function always allows pumps to be started to meet the 
requirement, but pump stops will be delayed, if needed, in order 
not to exceed the permissible number of starts per hour.
The time between pump starts must be between the minimum 
time between start/stop, see section 9.7.12, and 3600/n, n being 
the set number of starts per hour.

Setting range
1 to 1000 starts per hour.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Pump cascade control with  or , and press 

.
3. Mark Max. number of starts/hour with  or , and press 

.
4. Mark Max. number of starts/hour with  or , and press 

.
5. Set the permissible number of starts per hour with  or , 

and save with .

Factory setting
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9.7.14 Standby pumps (4.2.3)

Fig. 51 Standby pumps

Description
This function makes it possible to limit the maximum performance 
of the Hydro MPC, by selecting one or more pumps as standby 
pumps. 
If a three-pump system has one standby pump, maximum two 
pumps are allowed to be in operation at a time.
If one of the two pumps in operation has a fault and is stopped, 
the standby pump will be started. The performance of the booster 
system is thus not reduced.
The status as standby pump alternates between all pumps.

Setting range
The number of possible standby pumps in a Hydro MPC booster 
system is equal to the total number of pumps in the system minus 
1.

Setting via control panel
1. Mark the Settings menu with . 
2. Mark Pump cascade control with  or , and press 

.
3. Mark Standby pumps with  or , and press .
4. Select the number of standby pumps with  or , and 

save with .

Factory setting
The number of standby pumps is set to 0, i.e. function is 
deactivated.

9.7.15 Forced pump changeover (4.2.4)

Fig. 52 Forced pump changeover

Description
This function ensures that the pumps run for the same number of 
operating hours.
In certain applications, the requirement remains constant for long 
periods and does not require all pumps to run. In such situations, 
pump changeover does not take place naturally, and forced pump 
changeover may thus be required.
Once every 24 hours, the CU 351 checks if any pump running has 
a larger number of operating hours than pumps that are stopped. 
If this is the case, the pump will be stopped and replaced by a 
pump with a lower number of operating hours.

Setting range
The function can be activated/deactivated. The hour of the day at 
which the changeover is to take place can be set.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Pump cascade control with  or , and press 

.
3. Mark Forced pump changeover with  or , and press 

.
4. Mark Activated with  or , and press . The check 

mark in the right box shows that the function has been 
activated.

5. Mark Time for changeover with , and press .
6. Set the time with  or , and save with .

Factory setting
The function is activated. The time is set to 03:00.

9.7.16 Pump test run (4.2.5)

Fig. 53 Pump test run

Description
This function is primarily used in situations where the forced 
pump changeover is deactivated, and/or if the Hydro MPC is set 
to operating mode Stop, for instance in a period when the system 
is not needed.
In such situations, it is important to test the pumps regularly.
The function ensures that
• pumps do not seize up during a long standstill due to deposits 

from the pumped liquid. 
• the pumped liquid does not decay in the pump.
• trapped air is removed from the pump.
The pumps start automatically one by one and run for five 
seconds.
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Setting range
• Not used.
• Once every 24 hours.
• Once every 48 hours.
• Once a week.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Pump cascade control with  or , and press 

.
3. Mark Pump test run with  or , and press .
4. Select the interval with  or .
5. Activate the function with .

Factory setting
Test runs are set to Not Used.

9.7.17 Pilot pump (4.2.6)

Fig. 54 Pilot pump

Description
The function controls a pilot pump via a digital output. The pilot 
pump takes over the operation from the main pumps in periods 
when the consumption is so small that the stop function of the 
main pumps is activated. See section 9.7.23 Stop function 
(4.3.1). 
Via a digital input, the operational state of the pilot pump is 
monitored, i.e. whether it is operational or in a fault condition.
The purpose is to
• save energy
• reduce the number of operating hours of the main pumps.
If the pilot pump cannot keep the pressure by itself, one or more 
main pumps are started. If only one main pump is started and 
runs on/off operation, the pilot pump remains cut in. If one or 
more main pumps run continuously, the pilot pump is cut out.

Setting range
• See section 9.7.31 Digital outputs (4.3.9).
• See section 9.7.26 Digital inputs (4.3.7).

Setting via control panel
1. Mark the Settings menu with .
2. Mark Pump cascade control with  or , and press 

.
3. Mark Pilot pump with  or , and press .
4. Mark Go to setting of digital output with  or , and 

press .
5. Select a digital output with  or , and press .
6. Mark Pilot pump control with  or , and save with 

.
7. Return by pressing  twice.
8. Mark Go to setting of digital input with  or , and 

press .
9. Select a digital input  or , and press .
10.Mark Pilot pump fault with  or , and save with .

Factory setting
The function is deactivated.

9.7.18 Pump stop attempt (4.2.7)

Fig. 55 Pump stop attempt

Description
The function makes it possible to set automatic stop attempts of a 
pump when several pumps are running. It ensures that the 
optimum number of pumps is always running, in terms of energy 
consumption. At the same time, the purpose is to avoid 
disturbances in connection with automatic stop of pumps.
Stop attempts can either take place with a fixed interval set under 
Interval between stop attempts or by self learning. If self 
learning is selected, the interval between stop attempts will be 
increased if repeated attempts to stop the pump fail.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Pump cascade control with  or , and press 

.
3. Mark Pump stop attempt with  or , and press .
4. Mark Self learning or Fixed interval with  or , and 

press .
5. If Fixed interval is selected:
6. Mark Interval between stop attempts with  or .
7. Set the interval with  or , and save with .
8. Mark Activated with  or , and press . The check 

mark in the right box shows that the function has been 
activated.

Factory setting
The function is activated.

Note

Pumps in the operating mode Manual are not 
included in the test run. If there is an alarm, the 
test run will not be carried out. Pilot pumps are 
included in the pump test run.
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Note

Set the setpoint of the pilot pump to this value:
Hset + 1/8 on/off band + 10 psi
If the setpoint of the main pumps is changed, the 
setpoint of the pilot pump must be changed too.
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9.7.19 Pump start and stop speed (4.2.8)

Description
The function controls the starting and stopping of pumps. There 
are two options:
1. Use calculated speed

This function ensures that the optimum number of pumps is 
always running at a desired duty point, in terms of energy 
consumption. The CU 351 calculates the required number of 
pumps and their speed. This requires that the differential 
pressure of the pump is measured by a differential pressure 
sensor or separate pressure sensors on the inlet and 
discharge side.
When calculated speed has been selected, the CU 351 
ignores the percentages set.

2. Use fixed speed
The pumps are started and stopped at speeds set by the user.

1. Use calculated speed

Fig. 56 Calculated pump start and stop speed

Setting via control panel
1. Mark the Settings menu with .
2. Mark Pump cascade control with  or , and press 

.
3. Mark Pump start and stop speed with  or , and press 

.
4. Mark Use calculated speed with  or , and press .

2. Use fixed speed 

Fig. 57 Fixed pump start and stop speed

Setting via control panel
1. Mark the Settings menu with .
2. Mark Pump cascade control with  or , and press 

.
3. Mark Pump start and stop speed with  or , and press 

.
4. Mark Use fixed speed with  or , and press .
5. Mark Start of next pump at: 1->2 with  or , and press 

.
6. Set the speed as percentage with  or , and save with 

. Set the other pumps in the same way.
7. Mark Instant pump stop at: 1->0 with  or , and press 

.
8. Set the speed as percentage with  or , and save with 

. Set the other pumps in the same way.

Factory setting
The function is set to calculated speed.

9.7.20 Min. performance (4.2.9)

Fig. 58 Min. performance

Description
This function ensures circulation in a system. Note that the stop 
function, if activated, can influence this function. See section 
9.7.23 Stop function (4.3.1). Examples:
• If 0 or 1 pump has been selected as a minimum, the stop 

function can stop the pump if there is no or a very small 
consumption.

• If two or more pumps have been selected as a minimum, the 
stop function is not active.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Pump cascade control with  or , and press 

.
3. Mark Min. performance with  or , and press .
4. Set Number of pumps with  or , and save with .
5. Mark Speed with  or . Set the speed with  or , 

and save with . 

Factory setting
The number of pumps is set to 1. The speed in closed loop is set 
to 25 %.
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9.7.21 Compensation for pump start-up time (4.2.10)

Fig. 59 Compensation for pump start-up time

Description
The function is used for the Hydro MPC-F systems only.
The purpose is to avoid disturbances when a constant speed 
pump with fixed speed is started. The function compensates for 
the time it takes a constant speed pump to reach its full 
performance after start. The start-up time of the constant speed 
pump must be known.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Pump cascade control with  or , and press 

.
3. Mark Compensation for pump start-up time with  or 

, and press .
4. Set the start-up time with  or , and save with .

Factory setting
The start-up time is set to 0 seconds.

9.7.22 Secondary functions (4.3)

Fig. 60 Secondary functions

Description
Functions that are secondary in relation to the normal operation 
of the Hydro MPC booster system can be set in this display. 
Secondary functions are functions that offer additional 
functionality.

The display makes it possible to open specific displays regarding:
• Stop function (4.3.1)
• Soft pressure build-up (4.3.3)
• Digital inputs (4.3.7)
• Analog inputs (4.3.8)
• Digital outputs (4.3.9)
• Emergency run (4.3.5)
• Min., max. and user-defined duty (4.3.14)
• Pump curve data (4.3.19)
• Flow estimation (4.3.23)
• Control source (4.3.20)
• Fixed inlet pressure (4.3.22).

9.7.23 Stop function (4.3.1)

Fig. 61 Stop function

Description
This function makes it possible to stop the last pump if there is no 
or a very small consumption. The purpose is to
• save energy
• prevent heating of shaft seal faces due to increased 

mechanical friction as a result of reduced cooling by the 
pumped liquid

• prevent heating of the pumped liquid.
The description of the stop function applies to all Hydro MPC 
booster systems with variable-speed pumps. Hydro MPC-S will 
have on/off control of all pumps as described in section 
6.1 Examples of control variants. 

Fig. 62 On/off band
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When the stop function is activated, the operation of Hydro MPC 
is continuously monitored to detect a low flow rate. 
When the CU 351 detects no or a low flow rate (Q < Qmin), it 
changes from constant-pressure operation to on/off control of the 
last pump in operation.
Before stopping, the pump increases the pressure to a value 
corresponding to Hset + 0.5 x on/off band. The pump is restarted 
when the pressure is Hset – 0.5 x on/off band. See fig. 63.

Fig. 63 On/off operation

The flow rate is estimated by the CU 351 when the pump is in the 
stop period. As long as the flow rate is lower than Qmin, the pump 
will run on/off. If the flow rate is increased to above Qmin, the 
pump returns to normal operation, Hset. Hset is equal to the 
current setpoint. See section 9.4.4 Setpoint (1.2.2).

Detection of low flow rate
Low flow rate can be detected by means of
• direct flow measurement with a flowmeter or flow switch
• estimation of flow rate by measurement of current pressure 

and speed.
If the booster system is not connected to a flowmeter or flow 
switch, the stop function will use the estimating function.
If the detection of low flow rate is based on flow estimation, a 
diaphragm tank of a certain size and with a certain precharge 
pressure is required.

Diaphragm tank size
• The diaphragm tank needs to be installed on the discharge 

side of the booster system. If the tank is installed on the 
discharge in a location with a higher elevation then the booster 
system, then the pre-charge pressure should be adjusted to 
negate the elevation pressure difference from the tank location 
and where the booster system is installed.

• The diaphragm tank should be installed on the discharge side 
of the booster sytem with an isolation valve, then a drain 
valve, and then connected to the diaphragm tank.

Precharge pressure
Hydro MPC-E and -F: 0.7 x setpoint.
Hydro MPC-S: 0.9 x setpoint.
During each flow estimation (every 2 minutes), the estimating 
function will disturb the discharge pressure by ±10 % of the 
setpoint. If this disturbance is not acceptable, the stop function 
must be based on direct flow measurement with a flowmeter or 
flow switch.
The minimum flow rate can be set, i.e. the flow rate at which the 
booster system changes to on/off control of the last pump in 
operation.
If both a flowmeter and a flow switch are connected, the 
changeover to on/off control is determined by the unit first 
indicating low flow rate.

Setting range

Setting via control panel 

System without flow switch or flowmeter
1. Mark the Settings menu with .
2. Mark Secondary functions with  or , and press .
3. Mark Stop function with  or , and press .
4. Mark Activated with  or , and press .

The activation is indicated by a check mark in the box.
5. Mark On/off band with  or .
6. Set the on/off band with  or , and save with .
7. Mark Go to setting of flow stop parameters with  or , 

and press .
Now the display below is shown.
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Stop = Hset + 0.5 x on/off band
Start = Hset – 0.5 x on/off band

Stop

Start

[psi]

Time [sec]

A B C B C

A: Normal operation
B: Pressure boosting
C: Stop

Pump type
Recommended diaphragm tank size [gallons]

-E -F -S

CR(E) 3 4.4 4.4 20
CR(E) 5 4.4 4.4 34
CR(E) 10 10.2 10.2 62
CR(E) 15 34 34 211
CR(E) 20 34 34 211
CR(E) 32 44 44 317
CR(E) 45 86 86 528
CR(E) 64 132 132 1056
CR(E) 90 132 132 1056

On/off band: 5 to 30 %
Min. flow rate: 2 to 50 % of the nominal flow rate (Qnom) of one 

of the pumps. (Can only be set if direct flow 
measurement by means of flowmeter has been 
selected.)
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Fig. 64 Stop parameters

8. Select one of the stop parameters with  or , and save 
with . If Customised settings are selected, the 
parameters shown in fig. 65 must be set. See examples below.

Fig. 65 Customized settings

Example 1: Increasing the stop limit, Qmin (high flow limit)
• Increase the delta pressure for gradient.
• Reduce the delta time for gradient (pump stopped).
• Reduce the delta time for gradient (pump running).
• Increase the speed reduction.

Example 2: Reducing the stop limit, Qmin (low flow limit)
• Reduce the delta pressure for gradient.
• Increase the delta time for gradient (pump stopped).
• Increase the delta time for gradient (pump running).
• Reduce the speed reduction.

System with flow switch
Make the following additional settings:
1. Mark Go to setting of digital input with  or , and 

press . Now the display Digital inputs (4.3.7) appears.
2. Select the digital input where the flow switch is connected with 

 or , and press .
3. Mark Flow switch with  or , press  and return with 

.

System with flowmeter
Make the following additional settings:
1. Mark Go to setting of analog input with  or , and 

press . Now the display Analog inputs (4.3.8) appears.
2. Select the analog input where the flowmeter is connected, and 

set up the input for the flowmeter by selecting Flow rate.
3. Return to Stop function by pressing  twice.
4. Mark Stop limit with  or . 
5. Set the value with  or , and save with .

Factory setting
The function is activated.

9.7.24 Soft pressure build-up (4.3.3)

Fig. 66 Soft pressure build-up

Description
The function ensures a smooth start-up of systems with for 
instance empty pipes.
Start-up takes place in two phases. See fig. 67. 
1. Filling phase.

The pipework is slowly filled with water. When the pressure 
sensor of the system detects that the pipework has been filled, 
phase two begins.
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Note Rule of thumb: Speed reduction = 2 x delta 
pressure for gradient.

Example of increased stop limit

Parameter Value

Delta pressure for gradient 6 %
Delta time for gradient (pump stopped) 1.5 sec
Delta time for gradient (pump running) 2.0 sec
Speed reduction 10 %

Note The stop limit depends on the tank size.

Example of reduced flow limit

Parameter Value

Delta pressure for gradient 3 %
Delta time for gradient (pump stopped) 15.0 sec
Delta time for gradient (pump running) 25.0 sec
Speed reduction 6 %

Note An open contact indicates low flow.

On/off band: 25 %
Min. flow rate: 30 % of the nominal flow rate of one pump
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2. Pressure build-up phase.
The system pressure is increased until the setpoint is reached. 
The pressure build-up takes place over a ramp time. If the 
setpoint is not reached within a given time, a warning or an 
alarm can be given, and the pumps can be stopped at the 
same time.

Fig. 67 Filling and pressure build-up phases

Setting range
• Activation of the function.
• Setting of pump speed.
• Setting of number of pumps.
• Setting of filling pressure.
• Setting of maximum filling time.
• Setting of warning or alarm + stop.
• Setting of ramp time for the pressure build-up phase.

Setting via control panel
1. Mark the Settings menu with 
2. Mark Secondary functions with  or , and press .
3. Mark Soft pressure build-up with  or , and press 

.
4. Mark Speed with  or .
5. Set the value with  or , and save with .
6. Mark Number of pumps with  or .
7. Set the value with  or , and save with .
8. Mark Filling pressure with  or .
9. Set the value with  or , and save with .
10.Mark Max. time with  or .
11.Set the value with  or , and save with .
12.Mark Warning or Alarm + stop with  or , and press 

.
13.Mark Ramp time with  or .
14.Set the value with  or , and save with .
15.Mark Activated, and press .

Factory setting
The function is deactivated.

9.7.25 Emergency run (4.3.5)

Fig. 68 Emergency run

Description
When this function has been activated, the pumps will keep 
running regardless of warnings or alarms. The pumps will run 
according to a setpoint set specifically for this function.

Setting range
• Setting of digital input (9.7.26 Digital inputs (4.3.7)).
• Setting of digital output (9.7.31 Digital outputs (4.3.9)).
• Setting of setpoint for emergency run.

Setting via control panel
1. Mark the Settings menu with 
2. Mark Secondary functions with  or , and press .
3. Mark Emergency run with  or , and press .
4. Mark Go to setting of digital input with  or , and 

press .
5. Select a digital input with  or , and press .
6. Mark Emergency run with  or , and save with .
7. Return by pressing  twice.
8. Mark Go to setting of digital output with  or , and 

press .
9. Select a digital output with  or , and press .
10.Mark Emergency run with  or , and save with .
11.Return by pressing  twice.
12.Mark Setpoint, emergency run with  or .
13.Set the value with  or , and save with .
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1. Filling phase 2. Pressure build-up phaseH [psi]

Filling time Ramp time

Time [sec]
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Caution In case of sensor fault, both main and standby 
pumps will run at 100 % speed!

Note
When this function has been set as described 
above, it can also be activated via the display 
System operating mode (2.1.1). 
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9.7.26 Digital inputs (4.3.7)

Fig. 69 Digital inputs

Description
In this menu, the digital inputs of the CU 351 can be set. Each 
input, except DI1, can be activated and related to a certain 
function.
As standard, the Hydro MPC has three digital inputs. If the 
Hydro MPC incorporates an IO 351B module (option), the number 
of digital inputs is 12.
In the display, all digital inputs are shown so that their physical 
position in the Hydro MPC can be identified. 

Example
DI1 (IO 351-41), [10]:

For further information on the connection of various digital inputs, 
see the wiring diagram supplied with the control cabinet.

Setting range
The digital input to be set is selected in the display Digital inputs 
(4.3.7).

Setting via control panel
1. Mark the Settings menu with .
2. Mark Secondary functions with  or , and press .
3. Mark Digital inputs  or , and press .
4. Select the digital input with  or , and press .

9.7.27 Functions of digital inputs (4.3.7.1)

Fig. 70 Functions of digital inputs

Description
In the displays 4.3.7.1, a function can be related to the digital 
inputs. 

Setting range
It is possible to select one function in each display: 

See the relevant sections for further information about the 
functions.
Generally, a closed contact activates the function selected.
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DI1: Digital input No 1
(IO 351-41): IO 351, GENIbus number 41
[10]: Terminal No 10

Note DI1 (CU 351) cannot be selected.
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Function Contact activated

Not used

Min. duty = Operating mode Min.

Max. duty = Operating mode Max.

User-defined duty = Operating mode User-
defined

External fault = External fault

Dry-running protection = Water shortage

Flow switch = Flow rate > Set switch 
value

Reset of alarm = Reset alarms

Emergency run = Operating mode 
Emergency run

Pilot pump fault = Pilot pump fault

Alternative setpoint 2 = Setpoint 2 selected

Alternative setpoint 3 = Setpoint 3 selected

Alternative setpoint 4 = Setpoint 4 selected

Alternative setpoint 5 = Setpoint 5 selected

Alternative setpoint 6 = Setpoint 6 selected

Alternative setpoint 7 = Setpoint 7 selected
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Setting via control panel
1. Mark the Settings menu with .
2. Mark Secondary functions with  or , and press .
3. Mark Digital inputs with  or , and press .
4. Select the digital input with  or , and press .
5. Select the desired function with  or , and activate it 

with .
The activation is indicated by a check mark in the box.

Factory setting

9.7.28 Analog inputs (4.3.8)

Fig. 71 Analog inputs

Description
In this display, the analog inputs of the Hydro MPC can be set.
Each input can be activated and related to a certain function.
As standard, the Hydro MPC has three analog inputs. If the 
Hydro MPC incorporates an IO 351B module (option), the number 
of analog inputs is 5.
In the display, all analog inputs are shown so that their physical 
position in the Hydro MPC can be identified. A redundant primary 
sensor can be fitted as back-up for the primary sensor in order to 
increase reliability and prevent stop of operation.

Example
AI1 (CU 351) [51]:

Setting range
In the display Analog inputs (4.3.8), the analog input to be set is 
selected.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Secondary functions with  or , and press .
3. Mark Analog inputs with  or , and press .
4. Select the analog input with  or , and press .

9.7.29 Analog inputs (4.3.8.1 to 4.3.8.7)

Fig. 72 Analog inputs

Description
In the displays 4.3.8.1 to 4.3.8.7, analog inputs can be set. Each 
display is divided into three parts:
• Setting of input signal, for instance 4-20 mA
• Measured input value, for instance discharge pressure
• Measuring range of the sensor/signal transmitter, for instance 

0-145 psi.

Setting range
It is possible to set the following parameters in each display: 
• Not used
• Range of input signal, 0-20 mA, 4-20 mA, 0-10 V
• Measured input value
• Sensor range.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Secondary functions with  or , and press .
3. Mark Analog inputs with  or , and press .
4. Select the analog input with  or , and press .
5. Mark the setting of the analog input with  or , and 

activate it with .
The activation is indicated by a check mark in the box.

Digital input Function

DI1 (CU 351) [10] External start/stop. Open contact = stop.
Note: Input No 1 cannot be changed.

DI2 (CU 351) [12]

Monitoring of water shortage (dry-running 
protection). Open contact = water shortage
(if the Hydro MPC is supplied with this 
option).

Note Monitoring of water shortage requires a pressure 
switch connected to the Hydro MPC.
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Note If two sensors are to be redundant, each must 
have a separate analog input.

AI1: Analog input No 1
(CU 351): CU 351
[51]: Terminal No 51
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Note

 If an analog input is deactivated, the display will 
only show the top part, i.e. the setting of the 
analog input.
If the input is activated, the middle part, 
"Measured input value", is shown. This makes it 
possible to relate a function to the analog input 
in another display. When the analog input has 
been related to a function, CU 351 will return to 
the display for setting of analog inputs.
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Factory setting

9.7.30 Analog inputs and measured value (4.3.8.1.1 to 
4.3.8.7.1)

Fig. 73 Analog inputs and measured value

Description
In the display Analog inputs and measured value (4.3.8.1.1 to 
4.3.8.7.1), a function can be related to the individual analog 
inputs.

Setting range
It is possible to select one function per analog input.
• Not used
• 0-100 % signal
• Inlet pressure
• Discharge pressure
• External pressure
• Differential pressure, pump
• Flow rate
• Tank level, discharge side
• Tank level, suction side
• System pressure
• Differential pressure, external
• Tank precharge pressure
• Differential pressure, inlet
• Differential pressure, outlet
• Return pipe temperature, external
• Flow pipe temperature
• Return pipe temperature
• Differential temperature
• Ambient temperature
• Power, pump 1 to 6
• Power, VFD.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Secondary functions with  or , and press .
3. Mark Analog inputs with  or , and press .
4. Select the analog input with  or , and press .
5. Set the range of the analog input with  or , and press 

. 
The activation is indicated by a check mark.

6. Mark Measured input value with  or , and press . 
Now the display 4.3.8.1.1 appears.

7. Select the input with  or , and press .
8. Press  to return to display 4.3.8.1.
9. Set the minimum sensor value with  or , and save with 

.
10.Set the maximum sensor value with  or , and save with 

.

9.7.31 Digital outputs (4.3.9)

Fig. 74 Digital outputs

Description
In this display, the digital relay outputs of the Hydro MPC can be 
set. Each output can be activated and related to a certain 
function.
As standard, the Hydro MPC has two digital outputs. 
If the Hydro MPC incorporates an IO 351B module (option), the 
number of digital outputs is 9.
In the display, all digital outputs are shown so that their physical 
position in the Hydro MPC can be identified.

Example
DO1 (IO 351-41) [71]:

For further information on the connection of various digital 
outputs, see the wiring diagram supplied with the CU 351.

Setting range
In the display Digital outputs (4.3.9), the digital output to be used 
is selected.

Analog input Function

AI1 (CU 351) [51] Discharge pressure

AI2 (CU 351) [54]
Tank precharge pressure
(if Hydro MPC is supplied with measurement 
of tank precharge pressure)

AI3 (CU 351) [57] Redundant primary sensor 
(if Hydro MPC is supplied with this option)
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DO1 Digital output No 1
(IO 351-41) IO 351B, GENIbus number 41
[71] Terminal No 71
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9.7.32 Functions of digital outputs (4.3.9.1 to 4.3.9.16)

Fig. 75 Functions of digital outputs

Description
In the displays Functions of digital outputs (4.3.9.1 to 4.3.9.16), a 
function can be related to the individual outputs. 

Setting range
It is possible to select one function in each display: 
• No function
• Operation, system
• Alarm, system
• Warning, system
• Ready, system
• Water shortage
• Min. pressure
• Max. pressure
• Emergency run
• Pilot pump control
• Pressure relief valve
• Operation, pump 1 to 6
• Alarm, pump 1 to 6
• Alarm, limit 1 exceeded
• Warning, limit 1 exceeded
• Alarm, limit 2 exceeded 
• Warning, limit 2 exceeded.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Secondary functions  with or , and press .
3. Mark Digital outputs with  or , and press .
4. Select the digital output with  or , and press .
5. Mark the desired function with  or , and activate it with 

.
The activation is indicated by a check mark in the box.

Factory setting

9.7.33 Min., max. and user-defined duty (4.3.14)

Fig. 76 Min., max. and user-defined duty

Description
Hydro MPC is usually controlled in a closed loop to maintain a 
discharge pressure. In certain periods, it may be necessary to let 
the booster system run in open loop at a set pump performance.

Setting range
The CU 351 makes it possible to change between three operating 
modes:
1. Min. duty (4.3.14.1).
2. Max. duty (4.3.14.2).
3. User-defined duty (4.3.14.3).

9.7.34 Min. duty (4.3.14.1)

Fig. 77 Min. duty

Description
In all booster systems apart from Hydro MPC-S, minimum duty is 
only possible for variable-speed pumps. In Hydro MPC-S 
systems, only the number of pumps running at 100 % speed can 
be set.

Setting range
• Number of pumps in operation.
• Speed as percentage (25 to 100 %) for variable-speed pumps.
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Digital output Function

DO1 (CU 351) [71] Alarm, system
DO2 (CU 351) [74] Operation, system
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Note
For each of these modes, the number of 
operating pumps and the pump performance 
(speed) can be set.
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Setting via control panel
1. Mark the Settings menu with .
2. Mark Secondary functions with  or , and press .
3. Mark Min., max. and user-defined duty with  or , and 

press .
4. Mark Min. duty with  or , and press .
5. Mark Number of pumps in operation, min. duty with  or 

.
6. Set the number with  or , and save with .
7. Mark Speed with  or .
8. Set the value with  or , and save with .

Factory setting

9.7.35 Max. duty (4.3.14.2)

Fig. 78 Max. duty

Description
The function makes it possible for a set number of pumps to run 
at maximum performance when the function is activated.

Setting range
In this display, the number of pumps to run in the operating mode 
Max. can be set. All pumps run at 100 % speed.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Secondary functions with  or , and press .
3. Mark Min., max. and user-defined duty with  or , and 

press .
4. Mark Max. duty with  or , and press .
5. Mark Number of pumps in operation at 100 % speed, max. 

duty with  or .
6. Set the number with  or , and save with .

Factory setting

9.7.36 User-defined duty (4.3.14.3)

Fig. 79 User-defined duty

Description
In this display, it is possible to set a user-defined performance, 
typically a performance between min. and max. duty.
The function makes it possible to set a pump performance by 
selecting the number of pumps to run and the speed of variable-
speed pumps.
This function primarily selects the variable-speed pumps. If the 
number of selected pumps exceeds the number of variable-speed 
pumps, mains-operated pumps are started too.

Setting range
• Number of pumps in operation.
• Speed as percentage for variable-speed pumps.

Note: In Hydro MPC booster systems with only variable-speed 
pumps, the speed can be set between 25 and 100 %; in 
booster systems with both variable-speed pumps and constant 
speed pumps the speed can be set between 70 and 100 %.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Secondary functions with  or , and press .
3. Mark Min., max. and user-defined duty with  or , and 

press .
4. Mark User-defined duty with  or , and press .
5. Mark Number of pumps in operation, user-defined duty 

with  or .
6. Set the number with  or , and save with .
7. Mark Speed with  or .
8. Set the value with  or , and save with .

Factory setting
The function is not activated, as the following has been set:

Number of pumps in operation during min. duty: 1
Speed as percentage for variable-speed pumps: 70
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Number of pumps in operation 
during max. duty:

All pumps (except standby 
pumps)
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9.7.37 Pump curve data (4.3.19)

Fig. 80 Pump curve data

Description
The CU 351 has a number of functions using these pump data:
• Nominal flow rate, Qnom, in gpm
• Nominal head, Hnom, in feet
• Max. head, Hmax, in feet
• Max. flow rate, Qmax, in gpm
• Power, Q0, 100 % speed, in kW
• Power, Q0, 50 % speed, in kW
• Nominal power, Pnom, in kW.

The data are read by means of the pump performance curves 
which can be found in WebCAPS on Grundfos’ homepage, 
www.grundfos.com. See examples in figs 81 to 84.
If WebCAPS is not accessible, try to bring a pump into the three 
duty points: Power, Q0, 100 % speed, Power, Q0, 50 % speed 
and Nominal power, Pnom. Read the power values in displays 1.3 
to 1.8, depending on the pump. See section 9.4.8 Pump 1...6 (1.3 
to 1.8).

Fig. 81 Reading of Qnom, Hnom, Hmax and Qmax (WebCAPS)

Fig. 82 Reading of Power, Q0, 100 % speed (WebCAPS)

Fig. 83 Reading of Power, Q0, 50 % speed (WebCAPS)

Fig. 84 Reading of Nominal power, Pnom (WebCAPS)
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Note
Grundfos can supply hydraulic data for CR, CRI, 
CRE and CRIE pumps where GSC files can be 
downloaded directly to the CU 351. 

Note

The electrical data, "Power, Q0, 100 % speed" and 
"Power, Q0, 50 % speed" must be entered 
manually.
For Grundfos E-pumps, the data of input power 
(P1) must be entered.

TM
03

 9
99

3 
48

07

Nominal duty point

Hnom

Qnom Qmax

Hmax

TM
03

 9
99

4 
48

07
TM

03
 9

99
5 

48
07

TM
03

 9
99

6 
48

07

Power, Q0, 100 % speed

Duty point, Q0, 
100 % speed

Power, Q0, 50 % speed

Duty point, Q0, 50 % speed

Duty point, Nominal 
power, Pnom

Nominal power, Pnom
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Setting via control panel
1. Mark the Settings menu with .
2. Mark Secondary functions with  or , and press .
3. Mark Pump curve data with  or , and press .
4. Mark Nominal flow rate Qnom with  or .
5. Set the value with  or , and save with .
6. Mark Nominal head Hnom with  or .
7. Set the value with  or , and save with .
8. Mark Max. head Hmax with  or .
9. Set the value with  or , and save with .
10.Mark Max. flow rate Qmax with  or .
11.Set the value with  or , and save with .
12.Mark Power, Q0, 100 % speed with  or .
13.Set the value with  or , and save with .
14.Mark Power, Q0, 50 % speed with  or .
15.Set the value with  or , and save with .
16.Mark Nominal power Pnom with  or .
17.Set the value with  or , and save with .

9.7.38 Control source (4.3.20)

Fig. 85 Control source

Description
Hydro MPC can be remote-controlled via an external bus 
connection (option). See section 9.8.2 GENIbus. Control of the 
Hydro MPC can also take place via the bus connection. For 
further information, see section 9.8 Data communication.
In this display, the control source, CU 351 or the external bus 
connection, is selected.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Secondary functions with  or , and press .
3. Mark Control source with  or , and press .
4. Select the desired control source with  or , and save 

with .

Factory setting
The control source is CU 351.

9.7.39 Fixed inlet pressure (4.3.22)

Fig. 86 Fixed inlet pressure

Description
This function is only used when no inlet pressure sensor is fitted 
in the system and the inlet pressure is fixed and known.
If the Hydro MPC has a fixed inlet pressure, it can be entered in 
this display so that the CU 351 can optimize the performance and 
control of the booster system. 

Setting range
A fixed inlet pressure can be set, and the function can be 
activated/deactivated.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Secondary functions with  or , and press .
3. Mark Fixed inlet pressure with  or , and press .
4. Set the inlet pressure with  or , and save with .
5. Mark Activated with  or , and press . The 

activation is indicated by a check mark in the box.

Factory setting
The function is deactivated.

9.7.40 Flow estimation (4.3.23)

Fig. 87 Flow estimation

Description
As described in section 9.7.37 Pump curve data (4.3.19), the 
CU 351 can optimize operation according to performance curves 
and motor data. In this display, curve types are selected which 
the CU 351 will use for the optimization if they are available.

Note
Qnom and Hnom are the rated duty point of the 
pumps and usually the duty point with the 
highest efficiency.

TM
03

 2
34

2 
48

07

TM
04

 6
20

0 
50

09
TM

03
 8

97
7 

48
07
54



At large flow rates, there may be a considerable head loss 
between the pump discharge flange and the pressure sensor. 
The loss is caused by non-return valves and pipe bends. To 
improve the flow estimation of the system, it is necessary to 
compensate for the difference between the measured and the 
actual differential pressure across the pump. This is done by 
entering the head loss in non-return valves and pipe bends at the 
rated flow rate of one pump.

Setting range
• 2nd order QH polynomial
• 5th order QH polynomial
• Power polynomial, QP
• Head loss.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Secondary functions with  or , and press .
3. Mark Flow estimation with  or , and press .
4. Select the curve type by marking one of the lines at the 

selection box with  or , and press .

Factory setting
All polynomials are selected. 

9.7.41 Monitoring functions (4.4)

Fig. 88 Monitoring functions

Description
Hydro MPC has a series of functions that constantly monitor the 
operation of the booster system. 
The primary purpose of the monitoring functions is to ensure that 
faults do not damage pumps or the system.

Setting range
The following functions can be selected:
• Dry-running protection (4.4.1)
• Min. pressure (4.4.2)
• Max. pressure (4.4.3)
• External fault (4.4.4)
• Limit 1 and 2 exceeded (4.4.5 and 4.4.6)
• Pumps outside duty range (4.4.7)
• Pressure relief (4.4.8).

Setting via control panel
1. Mark the Settings menu with .
2. Mark Monitoring functions with  or , and press .
3. Select the function with  or , and press .

9.7.42 Dry-running protection (4.4.1)

Fig. 89 Dry-running protection

Description
Dry-running protection is one of the most important monitoring 
functions, as bearings and shaft seal may be damaged if the 
pumps run dry. Grundfos thus always recommends dry-running 
protection in connection with Hydro MPC booster systems.
The function is based on monitoring of the inlet pressure or the 
level in a possible tank or pit on the suction side.
Level switches, pressure switches or analog sensors signalling 
water shortage at a set level can be used.
There are three different methods for detection of water shortage:
• Pressure switch on suction manifold or float switch/electrode 

relay in the supply tank. See section 9.7.43 Dry-running 
protection with pressure/level switch (4.4.1.1).

• Measurement of inlet pressure in the suction manifold by 
means of an analog pressure transmitter. See section 
9.7.44 Dry-running protection with pressure transmitter 
(4.4.1.2).

• Measurement of level in the supply tank by means of an 
analog level transmitter. See section 9.7.45 Dry-running 
protection with level transmitter (4.4.1.3).

Setting via control panel
1. Mark the Settings menu with .
2. Mark Monitoring functions with  or , and press .
3. Mark Dry-running protection with  or , and press 

.
4. Select the method with  or , and press .

Note
It is possible to select several curve types, as the 
CU 351 makes a priority based on the data 
available.
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9.7.43 Dry-running protection with pressure/level switch 
(4.4.1.1)

Fig. 90 Dry-running protection with pressure/level switch

Description
Dry-running protection can take place by means of a pressure 
switch on the suction manifold or a level switch in a tank on the 
suction side.
When the contact is open, the CU 351 will register water 
shortage after a time delay of approx. 5 sec. It is possible to set 
whether the indication is to be just a warning or an alarm stopping 
the pumps.
In the display, it is possible to set whether restart and reset of the 
alarm is to be automatic or manual.

Setting range
• Selection of digital input for the function.
• Reaction in case of water shortage: Warning or alarm + stop.
• Restart: Manual or automatic.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Monitoring functions with  or , and press .
3. Mark Dry-running protection with  or , and press 

.
4. Mark Pressure/level switch with  or , and press .
5. Mark Go to setting of digital input, and press . Now the 

display Digital inputs (4.3.7) appears. Set the input to dry-
running protection. Return with .

6. Mark Warning or Alarm + stop with  or , and save 
with .

7. Mark Manual or Auto with  or , and save with .

Factory setting
If the booster system is equipped with a pressure switch for dry-
running protection, it is set to alarm + stop in case of water 
shortage.
Restart: Auto.

9.7.44 Dry-running protection with pressure transmitter 
(4.4.1.2)

Fig. 91 Dry-running protection with pressure transmitter

Description
Dry-running protection can take place by means of a pressure 
transmitter measuring the inlet pressure. 
It is possible to set two levels of inlet pressure: Warning and 
alarm + stop.
In the display, it is possible to set whether restart and reset of the 
alarm is to be automatic or manual.

Setting range
• Selection of analog input for the function.
• Activation of the function.
• Inlet pressure level for warning.
• Inlet pressure level for alarm + stop.
• Restart: Manual or automatic.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Monitoring functions with  or , and press .
3. Mark Dry-running protection with  or , and press 

.
4. Mark Measurement, inlet pressure with  or , and 

press .
5. Mark Go to setting of analog input, and press . Now the 

display Analog inputs (4.3.8) appears. Set the input to Inlet 
pressure, and save with . Return with .

6. Mark Activated with  or , and press .
7. Mark Warning with  or . Set the level with  or , 

and save with .
8. Mark Alarm + stop with  or . Set the level with  or 

, and save with .
9. Mark Manual or Auto with  or , and save with .

Factory setting
If the booster system is supplied with a pressure transmitter on 
the suction side, the transmitter has been set.
The warning level is 0.5 bar and the alarm level 0.2 bar. The 
function is activated.
Restart: Auto.
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If one of the levels is not required, the level value 
must be the minimum value of the inlet pressure 
transmitter. This deactivates the function.
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9.7.45 Dry-running protection with level transmitter (4.4.1.3)

Fig. 92 Dry-running protection with level transmitter

Description
Dry-running protection can take place by means of a level 
transmitter measuring the level in a tank on the suction side.
It is possible to set two levels: Warning and alarm + stop.
In the display, it is possible to set whether restart and reset of 
alarms is to be automatic or manual. 

Setting range
• Selection of analog input for the function.
• Activation of the function.
• Tank level for warning.
• Tank level for alarm + stop.
• Restart: Manual or automatic.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Monitoring functions with  or , and press .
3. Mark Dry-running protection with  or , and press 

.
4. Mark Measurement, tank level with  or , and press 

.
5. Mark Go to setting of analog input, and press . Now the 

display Analog inputs (4.3.8) appears. Set the input to Tank 
level, suction side. Return with .

6. Mark Activated with  or , and press .
7. Mark Warning with  or . Set the level with  or , 

and save with .
8. Mark Alarm + stop with  or . Set the level with  or 

, and save with .
9. Mark Manual or Auto with  or , and save with .

Factory setting
The function is deactivated.

9.7.46 Min. pressure (4.4.2)

Fig. 93 Min. pressure

Description
The discharge pressure can be monitored so that the CU 351 can 
react if the pressure becomes lower than a set minimum level for 
an adjustable time.
The minimum pressure can be monitored if a fault indication is 
required in situations where the discharge pressure becomes 
lower than the set minimum pressure. 
It is possible to set whether the indication is to be just a warning 
or an alarm stopping the pumps. This may be desirable if 
Hydro MPC is used for an irrigation system where a very low 
discharge pressure may be due to pipe fracture and thus an 
extraordinarily high consumption and a very low counter-
pressure. In such situations, it is desirable that the booster 
system stops and indicates alarm. This situation will require a 
manual reset of alarms.
It is possible to set a start-up delay ensuring that the Hydro MPC 
can build up pressure before the function is activated. It is also 
possible to set a time delay, i.e. for how long time the discharge 
pressure may be lower than the set minimum pressure before the 
alarm is activated.

Setting range
• Activation of the function.
• Minimum pressure level within the range of the primary 

sensor.
• Activation of stop when the pressure falls below the minimum 

pressure.
• Time delay at start-up.
• Time delay during operation.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Monitoring functions with  or , and press .
3. Mark Min. pressure with  or , and press .
4. Mark Activated with  or , and press  to activate/

deactivate the function.
5. Mark Min. pressure with  or . Set the pressure with 

 or , and save with .
6. Mark Stop at min. pressure with  or , and press  

to activate/deactivate the function.
7. Mark Time delay of function at start-up with  or . Set 

the time with  or , and save with .
8. Mark Time delay of function during operation with  or 

. Set the time with  or , and save with .
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Factory setting
The function is deactivated.

9.7.47 Max. pressure (4.4.3)

Fig. 94 Max. pressure

Description
The discharge pressure can be monitored so that the CU 351 can 
react if the pressure becomes higher than a set maximum level.
In certain installations, a too high discharge pressure may cause 
damage. It may therefore be necessary to stop all pumps for a 
short period if the pressure is too high. 
It is possible to set whether the Hydro MPC is to restart 
automatically after the pressure has dropped below the maximum 
level, or if the system must be reset manually. Restart will be 
delayed by an adjustable time. See section 9.7.12 Min. time 
between start/stop (4.2.1).

Setting range
• Activation of the function.
• Maximum pressure level within the range of the primary 

sensor.
• Manual or automatic restart after fault.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Monitoring functions with  or , and press .
3. Mark Max. pressure with  or , and press .
4. Mark Activated with  or , and press  to activate/

deactivate the function.
5. Mark Max. pressure with  or . Set the pressure with 

 or , and save with .
6. Mark Manual or Auto with  or . Activate the function 

with .

Factory setting
The function is deactivated.

9.7.48 External fault (4.4.4)

Fig. 95 External fault

Description
The function is used when the CU 351 is to be able to receive a 
fault signal from an external contact. In case of external fault, the 
CU 351 indicates warning or alarm. In case of alarm, the booster 
system changes to another manual operating mode, for instance 
Stop.

Setting range
• Selection of digital input for the function.
• Setting of time delay from closing of the contact until the 

CU 351 reacts.
• Reaction in case of external fault: Warning or alarm and 

change of operating mode.
• Restart after alarm: Manual or automatic.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Monitoring functions with  or , and press .
3. Mark External fault with  or , and press .
4. Mark Go to setting of digital input with  or , and 

press . Now the display Digital inputs (4.3.7) appears. Set 
the input to External fault. Return with .

5. Mark Time delay, fault indication with  or . Set the 
time with  or , and save with .

6. Mark Warning with  or  if only a warning is required in 
case of external fault. Activate the function with .

7. Select operating mode with  or  if the booster system 
is to give alarm and change operating mode in case of 
external fault. Activate the function with .

8. Mark Manual or Auto with  or . Activate the function 
with .

Factory setting
The function is deactivated. If the function is activated, the 
following values have been set from factory:
• Time delay: 5 seconds.
• Operating mode in case of alarm: Stop.
• Restart: Manual.
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9.7.49 Limit 1 and 2 exceeded (4.4.5 and 4.4.6)

Fig. 96 Limit 1 exceeded

Description
With this function, the CU 351 can monitor set limits of analog 
values. It will react if the values exceed the limits. Each limit can 
be set as a maximum or minimum value. For each of the 
monitored values, a warning limit and an alarm limit must be 
defined. 
The function makes it possible to monitor two different locations 
in a pump system at the same time. For instance the pressure at 
a consumer and the pump discharge pressure. This ensures that 
the discharge pressure does not reach a critical value.
If the value exceeds the warning limit, a warning is given. If the 
value exceeds the alarm limit, the pumps are stopped.
A delay can be set between the detection of an exceeded limit 
and the activation of a warning or an alarm. A delay can also be 
set for resetting a warning or an alarm. 
A warning can be reset automatically or manually.
It is possible to set whether the system is to restart automatically 
after an alarm, or if the alarm must be reset manually. Restart can 
be delayed by an adjustable time. It is also possible to set a start-
up delay ensuring that the system reaches a steady state before 
the function becomes active. 

Setting range
• Activation of an analog input for the function.
• Selection of the measured value to be monitored.
• Setting of limit type (min./max.).
• Setting of warning limit.
• Setting of alarm limit.

Setting via control panel

1. Mark the Settings menu with 
2. Mark Monitoring functions with  or , and press  
3. Mark Limit 1 exceeded or Limit 2 exceeded with  or , 

and press .
4. Mark Go to setting of analog input with  or , and 

press .
5. Select the analog input with  or , and press .
6. Mark the setting of the analog input with  or , and 

activate it with .
The activation is indicated by a check mark in the box.

7. Mark Measured value with  or , and press . Now 
the display 4.3.8.1.1 appears.

8. Select the input with  or , and press .
9. Press  to return to display 4.3.8.1.
10.Set the minimum sensor value with  or , and save with 

.
11.Set the maximum sensor value with  or , and save with 

.
12.Return by pressing  twice.
13.Mark Measured value to be monitored with  or ., and 

press . Select the input with  or , and press .
14.Return with .
15.Mark Min. limit or Max. limit with  or ., and press 

.
16.Mark Set delays with  or , and press  
17.Mark Time delay of function at start-up with  or . Set 

the time with  or , and save with .
18.Mark Time delay of function during operation with  or 

. Set the time with  or , and save with .
19.Mark Time delay of function at reset with  or . Set 

the time with  or , and save with .
20.Return with .
21.Mark Set warning limit with  or , and press .
22.Mark Activated with  or , and press .
23.Mark Warning limit with  or . Set the value with  

or , and save with .
24.Mark Manual or Auto with  or . Activate the function 

with .
25.Return with .
26.Mark Set alarm limit with  or , and press .
27.Mark Activated with  or , and press .
28.Mark Alarm limit with  or . Set the value with  or 

, and save with .
29.Mark Manual or Auto with  or . Activate the function 

with .
30.Return with .
31.Mark Activated with  or , and press  to activate 

the function.

Factory setting
The function is deactivated.

9.7.50 Pumps outside duty range (4.4.7)

Fig. 97 Pumps outside duty range
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Analog inputs must be correctly set before the 
function is activated. See section 9.7.28 Analog 
inputs (4.3.8).
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Description
The function gives a warning if the duty point of the pumps moves 
outside the defined range. For instance, if the inlet pressure 
becomes lower than a minimum permissible value, thus causing a 
risk of cavitation for some pump types.
The warning is given with a set time delay. It is possible to set 
whether the warning is to be reset automatically or manually 
when the duty point comes within the defined duty range. It is 
also possible to set a relay output to be activated when the 
warning is given, and to be deactivated when the warning is 
reset.
This function requires that the discharge pressure and the inlet 
pressure (either measured or configured) or the differential 
pressure of the pumps is monitored, and that CU 351 contains 
valid pump data from either a GSC file or from manual input. See 
section 9.7.37 Pump curve data (4.3.19). 

Setting range
• Activation of the function.
• Setting of manual or automatic reset.
• Setting of warning delay.

Setting via control panel
1. Mark the Settings menu with 
2. Mark Monitoring functions with  or , and press .
3. Mark Pumps outside duty range with  or , and press 

.
4. Mark Manual or Auto with  or , and activate the 

function with .
5. Mark Warning delay with  or . Set the time with  or 

, and save with .
6. Mark Activated with  or , and press  to activate 

the function.

Factory setting
The function is deactivated.

9.7.51 Pressure relief (4.4.8)

Fig. 98 Pressure relief

Description
The purpose of the function is to reduce the pressure in the 
pipework by opening a solenoid valve if it exceeds a set limit. If 
the pressure is not reduced within a given time, the solenoid 
valve will be closed, and a warning can be given.

Fig. 99 Pressure relief

Setting range
• Setting of digital output.
• Setting of pressure to be monitored.
• Setting of valve opening pressure.
• Setting of band for valve opening pressure.
• Setting of warning or alarm.
• Activation of the function.

Setting via control panel
1. Mark the Settings menu with 
2. Mark Monitoring functions with  or , and press .
3. Mark Pressure relief with  or , and press .
4. Mark Go to setting of digital output with  or , and 

press .
5. Select a digital output with  or , and press .
6. Mark Pressure relief with  or , and save with .
7. Return by pressing  twice.
8. Mark Pressure to be monitored with  or , and press 

.
9. Mark Discharge pressure, System pressure or External 

pressure with  or , and save with .
10.Return with .
11.Mark Valve opening pressure with  or . Set the 

pressure with  or , and save with .
12.Mark Band, valve opening pressure with  or . Set the 

pressure with  or , and save with .
13.Mark Warning, Deactivated or Activated with  or , 

and press .
14.Mark Delay with  or . Set the time with  or , 

and save with . (Only to be set if warning has been 
activated.)

15.Mark Activated with  or , and press  activate the 
function.

Factory setting
The function is deactivated.
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9.7.52 Functions, CU 351 (4.5)

Fig. 100 Functions, CU 351

Description
In this submenu, it is possible to make the basic settings of the 
CU 351.
CU 351 comes with most of these settings, or they are made at 
start-up and normally not to be changed.
The service language, English, can be activated for service 
purposes. If no buttons are touched for 15 minutes, the display 
will return to the language selected at start-up or to the language 
set in section 9.7.53 Display language (4.5.1).

Setting range
• Activation of service language, British English.
• Re-activation of start-up wizard.

(After start-up, the wizard is inactive.)
• Selection of display language.
• Selection of display units.
• Setting date and time.
• Selection of password for the menus Operation and Settings.
• Setting of Ethernet communication.
• Setting of GENIbus number.
• Reading of software status. 

9.7.53 Display language (4.5.1)

Fig. 101 Display language

Description
Here the language for the CU 351 display is selected.

Setting range
• British English
• German
• Danish
• Spanish
• Finnish
• French
• Greek
• Italian
• Dutch
• Polish
• Portuguese
• Russian
• Swedish
• Chinese
• Korean
• Japanese
• Czech
• Turkish.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Functions, CU 351 with  or , and press .
3. Mark Display language with  or , and press .
4. Select language with  or , and save with .

Factory setting
The display language is English. It can be changed at start-up.

9.7.54 Display units (4.5.2)

Fig. 102 Display units

Description
In this display, it is possible to select units for the various 
parameters.
As basic setting, it is possible to select between SI and US units. 
It is also possible to select other units for the individual 
parameters.
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If the service language is selected, the symbol  
will be shown to the right of the top line of all 
displays.
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Setting range

Setting via control panel
1. Mark the Settings menu with .
2. Mark Functions, CU 351 with  or , and press .
3. Mark Units with  or , and press .
4. Select the unit with  or , and save with .

A check mark shows that the unit has been selected.
5. Select the measuring parameter with  or , and press 

 to open the display for the measuring parameter.
See the example.

Fig. 103 Example of selection of display units

6. Select the unit with  or , and save with .
A check mark shows that the unit has been selected.

Factory setting
CU 351 has been set to SI units from factory.

9.7.55 Date and time (4.5.3)

Fig. 104 Date and time

Description
In this display, date and time are set as well as how they are to be 
shown in the display.
The clock has a built-in rechargeable voltage supply which can 
supply the clock for up to 20 days if the voltage supply to the 
Hydro MPC is interrupted.
If the clock is without voltage for more than 20 days, it must be 
set again.

Setting range
The date can be set as day, month and year. The time can be set 
as a 24-hour clock showing hours and minutes.
There are three formats.

It is also possible to select if Sunday or Monday is to be the first 
day of week.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Functions, CU 351 with  or , and press .
3. Mark Date and time with  or , and press .
4. Mark Day, Month and Year with  or , and set the date 

with  or . Save with .
5. Mark Hours and Minutes with  or , and set the time 

with  or . Save with .
6. Select the format with  or , and save with .
7. Mark First day of week, Sunday or Monday with  or , 

and save with 

Factory setting
Local time. 

Parameter
Basic setting

Possible units
SI US

Pressure bar psi kPa, MPa, mbar, 
bar, m, psi

Differential pressure m psi kPa, MPa, mbar, 
bar, m, psi

Head m ft m, cm, ft, in
Level m ft m, cm, ft, in

Flow rate m3/h gpm m3/s, m3/h, l/s, gpm, 
yd3/s, yd3/min, yd3/h

Volume m3 gal l, m3, gal, yd3

Specific energy kWh/m3 Wh/gal
kWh/m3, Wh/gal, 
Wh/kgal, BTU/gal, 
HPh/gal

Temperature °C °F K, °C, °F
Differential temperature K K K
Power kW HP W, kW, MW, HP

Energy kWh kWh kWh, MWh, BTU, 
HPh

Note
If units are changed from SI to US or vice versa, 
all individually set parameters will be changed to 
the basic setting in question.
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Examples of format

2005-09-27 13:49
27-09-2005 13:49
9/27/2005 1:49pm

Note

If the booster has been without voltage for more 
than 20 days since it left the factory, the clock 
may have returned to the original setting: 01-01-
2005 0:00.
Date and time may have been changed during the 
setting of Hydro MPC.
There is no automatic changeover to/from 
daylight-saving time.
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9.7.56 Passwords (4.5.4)

Fig. 105 Passwords

Description
In this display it is possible to limit the access to the Operation 
and Settings menus by means of a password. If the access is 
limited, it is not possible to view or set any parameters in the 
menus.
The password must consist of four digits and may be used for 
both menus.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Functions, CU 351 with  or , and press .
3. Mark Password with  or , and press .
4. Mark the password to be activated, and press .
5. Mark Enter password, and press .

Now the first digit of the password is flashing.
6. Select the digit with  or , and save with . 

Now the second digit of the password is flashing.
7. Repeat points 4 to 6 if it is necessary to activate the other 

password.

Factory setting
The Operation menu password is deactivated and the Settings 
menu password is activated. The password factory setting is 
"6814."

9.7.57 Ethernet (4.5.5)

Fig. 106 Ethernet

Description
The CU 351 is equipped with an Ethernet connection for 
communication with a computer, either directly or via Internet. For 
further information, see section 9.8.1 Ethernet.

9.7.58 GENIbus number (4.5.6)

Fig. 107 GENIbus number

Description
CU 351 can communicate with external units via an RS-485 
interface (option). For further information, see fig. 109 and 
section 9.8.2 GENIbus.
Communication is carried out according to the Grundfos bus 
protocol, GENIbus, and enables connection to a building 
management system or another external control system.
Operating parameters, such as setpoint and operating mode, can 
be set via the bus signal. Furthermore, status about important 
parameters, such as current value and input power, and fault 
indications can be read from the CU 351.
Contact Grundfos for further information.

Setting range
The number can be set between 1 and 64.

Setting via control panel
1. Mark the Settings menu with .
2. Mark Functions, CU 351 with  or , and press .
3. Mark GENIbus number with  or , and press .
4. Select the number with  or , and save with .

Factory setting
No number is set ("–").
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Note If you have forgotten the password(s), contact 
Grundfos.

TM
03

 2
29

8 
48

07

TM
03

 2
29

7 
48

07
63



9.7.59 Software status (4.5.9)

Fig. 108 Software status

Description
This display shows the status of the software installed in the 
CU 351. Furthermore, the version code and the product numbers 
of configuration files (GSC) read into the unit are shown.
As it is a status display, no settings can be made.

TM
03

 2
29

6 
48

07
64



9.8 Data communication
CU 351 is equipped with a hardware enabling communication 
with external units, such as a computer, via an external GENIbus 
or Ethernet connection.

Fig. 109 Data communication via external GENIbus and Ethernet connection

9.8.1 Ethernet
Ethernet is the most widely used standard for local networks 
(LAN). The standardisation of this technology has created some 
of the easiest and cheapest ways of creating communication 
between electrical units, for instance between computers or 
between computers and control units.
The web server of the CU 351 makes it possible to connect a 
computer to the CU 351 via an Ethernet connection. The user 
interface can thus be exported from the CU 351 to a computer so 
that the CU 351 and consequently the Hydro MPC booster 
system can be monitored and controlled externally.

In order to use the web server, you must know the IP address of 
the CU 351. All network units must have a unique IP address in 
order to communicate with each other. The IP address of the 
CU 351 from factory is 192.168.0.102.
Alternatively to the factory-set IP address, it is possible to use a 
dynamic assignment of IP address. This is possible by activating 
a DHCP (Dynamic Host Configuration Protocol) either directly in 
the CU 351 or via the web server. See the example in fig. 110.

Fig. 110 Example of setting of Ethernet

Dynamic assignment of an IP address for the CU 351 requires a 
DHCP server in the network. The DHCP server assigns a number 
of IP addresses to the electrical units and makes sure that two 
units do not receive the same IP address.
A traditional Internet browser is used for connection to the web 
server of the CU 351. 
If you want to use the factory-set IP address, no changes are 
required in the display. Open the Internet browser and enter the 
IP address of the CU 351.
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Grundfos 
G100 
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Intranet

InternetThird-party 
gateway

External GENIbus connection

Ethernet connection

External 
GENIbus module 
(factory option)

Grundfos CIU
communication 
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Note

Grundfos recommends that you protect the 
connection to the CU 351 according to your 
safety requirements in consultation with the 
system administrator.
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In order to use dynamic assignment, the function must be 
activated. Click  Use DHCP in the menu line. A check mark 
next to the menu line shows that activation has been made. 
After activation in the display, open the Internet and enter the 
host name of the CU 351 instead of the IP address. The Internet 
browser will now try to connect to the CU 351. The host name can 
be read in the display, but can only be changed by either a GSC-
file (configuration file) or via a web server. See Change of 
network setting on page 66. 

This is the first display shown when connecting to the CU 351.

Fig. 111 Connection to CU 351

Factory setting
User name: admin
Password: admin
When user name and password have been entered, a Java 
Runtime Environment application starts up in the CU 351, 
provided that it has been installed on the computer in question. If 
this is not the case, but the computer is connected to Internet, 
then use the link on the screen to download and install the Java 
Runtime Environment application.

Fig. 112 Display with link to the JavaScript® program

The Java Runtime Environment application will then export the 
CU 351 user interface (including display and operating panel) to 
the computer screen. It is now possible to monitor and control the 
CU 351 from the computer.

Fig. 113 Network setting

Change of network setting
When connection to the web server of the CU 351 has been 
established, it is possible to change the network setting.

Fig. 114 Change of network setting

1. Press the icon >Network admin.
2. Enter the changes.
3. Press Submit to activate the changes.

Note To use DHCP, a host name is required.
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Change of password

Fig. 115 Change of password

1. Press the icon >Change password.
2. Enter the new password.
3. Press Submit to activate the new password.

9.8.2 GENIbus
By installing a GENIbus module in the CU 351 it is possible to 
connect the system to an external network. The connection can 
take place via a GENIbus-based network or a network based on 
another fieldbus protocol via a gateway. See examples in fig. 109. 
For further information, contact Grundfos.
The gateway may be a Grundfos CIU communication interface or 
a third-party gateway. For further information on the CIU, see 
WebCAPS or contact Grundfos.
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10. External variable frequency drive
External variable frequency drives used in Hydro MPC booster 
system variants -F, -EF and -EDF come with the manufacturer’s 
factory settings. See tables below.
At start-up, the factory settings must be changed to the Grundfos 
settings in the tables below.
In order not to affect the functions of the CU 351 at optimum 
operation, only the parameters shown should be adjusted. Other 
parameters should be as set from factory.

10.1 VLT 2800
Press [QUICK MENU] + [+] to access all parameters.

* Thermistor function used for thermal protection of LC filter.

** For information about languages available, see relevant docu-
mentation.

*** Use data from the Hydro MPC booster set.

Factory setting of VLT 2800
To recall the factory settings of all parameters, follow one of the 
procedures below:
1. Set the parameter 620 to (3).
2. Disconnect the power supply.
3. Re-connect the power supply. 
4. All parameters are now factory-set except from the fault log.
or
1. Disconnect the power supply.
2. Press and hold [QUICK MENU] + [+] + [CHANGE DATA] and 

re-connect the power supply.
All parameters are now factory-set, including the fault log.

Parameter
Factory setting Grundfos setting

Function Value or number 
in the display of VLT Function Value or number 

in the display of VLT

2 Local/remote operation Local/remote operation 0
3 Local reference Local reference Default

101 Torque characteristics Torque characteristics 2
102 Motor power Motor power Motor nameplate in kW
103 Motor voltage Motor voltage Motor nameplate
104 Motor frequency Motor frequency Motor nameplate, Hz
105 Motor current Motor current Motor nameplate, SFA
106 Rated motor speed Rated motor speed Motor nameplate RPM
107 Automatic motor adaptation Automatic motor adaptation 2 (if over 10 Hp then 0)
128 Thermal motor protection Thermal motor protection 4
204 Minimum reference Minimum reference 20 Hz
205 Maximum reference Maximum reference 62 Hz
206 Ramp type Ramp type 2
207 Ramp up time Ramp up time 1.5 sec
208 Ramp down time Ramp down time 3 sec
214 Reference function Reference function 2
215 Preset reference Preset reference 100
302 Digital input Digital input 7
304 Digital input Digital input 3
305 Digital input6 Digital input6 24
323 Relay output Relay output 1
406 Automatic restart time Automatic restart time 10 sec
411 Switching frequency Switching frequency 4500
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10.2 VLT FC 202
Press [EXTEND MENU] to access all parameters.

Factory setting of VLT FC 200
To recall the factory settings of all parameters, follow one of the 
procedures below:
1. Select parameter 14-22.
2. Press [OK].
3. Select “Initialisation” (for NLCP select “2”).
4. Press [OK].
5. Disconnect the power supply.
6. Reconnect the power supply. 
7. All parameters are now factory-set, except RFI 1, protocol, 

address, baud rate, minimum response delay, maximum 
response delay, maximum inter-char delay, operating data, 
historic log and fault log.

or
1. Disconnect the power supply.
2. Press and hold [STATUS] + [MAIN MENU] + [OK] and 

reconnect the power supply.
3. All parameters are now factory-set, except operating hours, 

the number of power-ups and overtemp’s and overvolt’s.

Parameter Function
Grundfos setting

Value

001 Language English
002 Motor Speed Unit Hz
003 Regional Settings North America
020 Display Line 1.1 Power [hp]
021 Display Line 1.2 Motor Voltage
022 Display Line 1.3 Motor Current
023 Display Line 2 Large Frequency
024 Display Line 3 Large Speed [rpm]
100 Configuration Mode Open Loop
103 Torque Characteristics Variable Torque
121 Motor Power [HP] Nameplate
122 Motor Voltage Nameplate
123 Motor Frequency Nameplate
124 Motor Current Nameplate
125 Motor Nominal Speed Nameplate
190 Motor Thermal Protection ETR trip 1
302 Minimum Reference 20.000 Hz
303 Maximum Reference 60.000 Hz
304 Reference Function External Preset
310 Preset Reference 100.00%
313 Reference Site Remote
341 Ramp 1 Ramp up Time 1.50 s
342 Ramp 1 Ramp down Time 3.00 s
412 Motor Speed Low Limit [Hz] 0.0 Hz
414 Motor Speed High Limit [Hz] 62.0 Hz
419 Max Output Frequency 65.0 Hz
510 Terminal 18 Digital Input Star
513 Terminal 29 Digital Input Preset reference on

540.0 Function Relay Drive ready
542.0 Off Delay, Relay 2.00 s
610 Terminal 53 Low Voltage 0.00 V
611 Terminal 53 High Voltage 10.00 V
614 Terminal 53 Low Ref. / Feedb. 20.000 Hz
615 Terminal 53 High Ref. / Feedb. 60.000 Hz

1400 Switching Pattern 60 AVM
1401 Switching Frequency 5.0 kHz
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10.3 Configuration of E-pump(s), if any
Before the Hydro MPC system is ready for test, the E-pumps have to 
be set.
• Turn on the power supply to the E-pumps by means of the 

automatic circuit breaker.
• Set with R100 the GENIbus number to the same number as 

that of the pump.
• (Number = 1 for pump No 1, etc.)
Note: The pumps are numbered from left to right, while facing the 
suction.

Fig. 116 Pumps numbered from left to right.

Configuration of the CUE(s), if any
The manufacturer's factory settings of the CUE used in Control MPC 
must be changed to the Control MPC settings before it is ready to 
test.
To configure the CUE:

Fig. 117 "Custom configuration" (General)

G
rA

05
33

Pump 
No 1

Pump 
No 2

Pump 
No 3

1. Switch off the power supply to the CUE(s) by means of 
the automatic circuit breaker.

2. Connect the PC Tool to the GENIbus terminals of the 
CUE which you want to configure.

3. Turn on the power supply to the CUE.
4. Start the PC Tool E-products.
5. When communication has been established, the PC Tool 

"Network list" will display the icon for the CUE.
6. Select the CUE in "Network list".
7. Select the PC Tool function "Custom configuration".
8. Go to section "GENIbus", and set the "unit number" to 

the same number as that of the CUE. 
(Number = 1 for CUE No 1, etc.)
Note: Steps 7 and 8 are not necessary for the CUE in 
Hydro MPC-F.

9. Go to section "General", select the "Pump Family" and 
enter motor data. See fig. 117.
Note: Collect the motor data from the motor nameplate
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10. Select the PC Tool function "Standard configuration".
11. Go to section "Search by" and select "Number".
12. Type the GCS file number "97685157" in the 

"Configuration No." field and click "Search Now".
13. Select the file from the "Configuration files" field and 

click "Send".
14. Switch on the power supply to the next CUE with the 

main switch, and repeat steps 6 to 13 for each CUE.

Note: The bus termination dip switch on the last CUE drive 
should be switched to the "ON" position.
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11. Fault finding chart

Warning
Before making any connections in pumps, terminal boxes or breaker cabinet, make sure that the electricity supply 
has been switched off for at least 5 minutes and that it cannot be accidentally switched on.

Fault Possible cause Remedy

Pumps do not run when started.

Current pressure is higher than or equal to 
the setpoint.

Wait until the pressure has dropped, or lower the 
pressure on the discharge side of the Hydro MPC, 
and check that the pumps start.

Electricity supply disconnected. Connect the electricity supply.
Main switch cut out. Cut in the main switch.
Main switch is defective. Replace the main switch.
Motor protection is activated. Contact Grundfos.
Motor is defective. Repair or replace the motor.

Pressure transmitter fault
- Pressure transmitter is defective.

Replace the pressure transmitter. Transmitters with 
0-20 mA or 4-20 mA output signals are monitored 
by the Hydro MPC.

- Cable is broken or short-circuited. Repair or replace the cable.
The pumps start, but stop 
immediately. The operating pressure 
is not reached.

Dry running or no inlet pressure.
Re-establish the supply of water to the Hydro MPC. 
When the inlet pressure has been re-established, 
the pumps will restart after 15 seconds.

The Hydro MPC is stopped and 
cannot restart.

Pressure transmitter fault
- Pressure transmitter is defective.

Replace the pressure transmitter. Transmitters with 
0-20 mA or 4-20 mA output signals are monitored 
by the Hydro MPC.

- Cable is broken or short-circuited. Repair or replace the cable.
CU 351 fault
- Electricity supply disconnected. Connect the electricity supply.

- CU 351 defective. Contact Grundfos.

Unstable water delivery from 
Hydro MPC (applies to unstable water 
supply).

Inlet pressure is too low. Check the suction pipe and possible suction 
strainer.

Suction pipe or pumps partly blocked by 
impurities. Clean the suction pipes, strainer or pumps.

Pumps suck air. Check the suction pipe for leakages.
Pressure transmitter defective. Replace the transmitter.

Pumps are running, but deliver no 
water.

The valves are closed. Open the valves.
Suction pipe or pumps blocked by 
impurities. Clean the suction pipe or pumps.

Non-return valve blocked in closed position. Clean the non-return valve. The non-return valve 
must move freely.

Suction pipe leaky. Check the suction pipe for leakages.

Air in suction pipe or pumps. Vent and prime the pumps. Check the suction pipe 
for leakages.

The Hydro MPC is unable to reach 
the setpoint.

Too high consumption. - Reduce consumption (if possible).
- Install a bigger Hydro MPC booster system.

Too many standby pumps selected. Reduce the number of standby pumps.

Pipe fracture or leakage in the system. Check the system, and repair damages, if 
necessary.

Leakage from the shaft seal.
Shaft seal is defective. Replace the shaft seal.
Height adjustment of pump shaft inaccurate. Readjust the shaft height.

Noise.

The pumps are cavitating. Clean the suction pipe/pumps and possibly the 
suction strainer.

The pumps do not rotate freely (friction 
resistance) due to inaccurate height 
adjustment of the pump shaft.

Readjust the shaft height.

Very frequent starts and stops. Wrong diaphragm tank precharge pressure. Set correct precharge pressure.
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12. Maintenance

12.1 Pumps
Pump bearings and shaft seal are maintenance-free.

12.2 Motor bearings
Motors without grease nipples are maintenance-free.
Motors with grease nipples should be lubricated with motor 
manufacturer’s approved type of grease.
In the case of seasonal operation (motor is idle for more than 6 
months of the year), it is recommended to grease the motor when 
the pump is taken out of operation.

12.3 CU 351
The CU 351 is maintenance-free. It must be kept clean and dry. 
Protect it against direct sunlight. Furthermore, the CU 351 must 
not be outside the ambient temperature range. See section 
15. Technical data.

13. Frost protection
Pumps which are not being used during periods of frost should be 
drained to avoid damage.
Drain the pump by loosening the vent screw in the pump head 
and by removing the drain plug from the base.

Do not tighten the vent screw and replace the drain plug until the 
pump is to be used again.

14. Taking out of operation
Switch off the main switch to take the booster system out of 
operation.

Individual pumps are taken out of operation by switching off the 
corresponding motor-protective circuit breaker, automatic circuit 
breaker or fuse.

15. Technical data

15.1 Pressure
Inlet pressure
Hydro MPC booster sets can operate with a positive inlet 
pressure (precharged pressure system) or with a negative inlet 
pressure (i.e vacuum at the inlet manifold).
Calculation of the inlet pressure is recommended when
• water is drawn through long pipes,
• water is drawn from depths,
• inlet conditions are poor.

To avoid cavitation, make sure that there is a minimum inlet 
pressure on the suction side of the booster set. The 
minimum inlet pressure in bar can be calculated as follows:

Pb = Barometric pressure in feet (33.9 feet at sea level). In 
closed systems, Pb indicates system pressure in feet.

Hf = Friction loss in suction piping in feet. (At the highest flow 
the pump will be delivering).

Hv = Vapor pressure in feet.
NPSH = Net Positive Suction Head in feet.

NPSH can be read from the NPSH curve at the 
maximum capacity at which the pump will run.
(See installation and operating instructions for CR, CRI, 
CRN).

HS = Safety margin = minimum 2 feet.
If "H" is calculated as positive, the pump can operate at a suction 

of maximum "H" feet. If "H" is calculated as negative, an 
inlet pressure (psia) of minimum "H" feet is required.

Maximum inlet pressure
Please refer to the CR, CRI, CRN, CRT installation and operating 
instructions (L-CR-TL-001) delivered together wtih this booster 
system.

Operating pressure
As standard the maximum operating pressure is 232 psi [16 bar].
On request, Grundfos offers Hydro MPC booster systems with a 
maximum operating pressure higher than 232 psi [16 bar].

Warning
Before starting work on the pumps, make sure 
that the electricity supply has been switched off. 
Lock the main switch with a padlock to ensure 
that it cannot be accidentally switched on.

Warning
Care must be taken to ensure that the escaping 
water does not cause injury to persons or 
damage to the motor or other components. In hot 
water installations, special attention should be 
paid to the risk of injury caused by scalding hot 
water.

Warning
The conductors in front of the main switch are 
still energised. Lock the main switch with a 
padlock to ensure that it cannot be accidentally 
switched on.

Note

In this installation and operating instruction the 
term ‘inlet pressure’ is defined as the pressure/
vacuum which can be measured immediately 
before the booster set.

Note

The maximum inlet pressure is determined by the 
construction of the pump, such as bearing 
pressure.
For information about other CR pump sizes, see 
WebCAPS on www.grundfos.com.

H Pb NPSH– Hf– Hv– Hs–=
72



15.2 Temperature
Liquid temperature: 32 °F to +158 °F
Ambient temperature: 32 °F to +104 °F

15.3 Relative humidity
Max. relative humidity: 95 %

15.4 Sound pressure
For sound pressure level, see the installation and operating 
instructions for the CR pumps.
The sound pressure level for a number of pumps can be 
calculated as follows:
Lmax = Lpump + (n – 1) x 3
Lmax = Maximum sound pressure level.
Lpump = Sound pressure level for one pump.
n = Number of pumps.

16. Electrical data
Supply voltage
See nameplate of the Hydro MPC.

Backup fuse
See the wiring diagram supplied with the Hydro MPC.
Control panel minimum short-circuit current rating (SCCR) is 5kA 
symetrical at rated voltage. Specify at time of order if higher 
SCCR rating is required.

Digital inputs

Analog inputs

Digital outputs (relay outputs)

All digital outputs are potential-free relay contacts.

Inputs for PTC sensor/thermal switch
For PTC sensors to DIN 44082. Thermal switches can also be 
connected.

17. Related documents
Further product information about Hydro MPC booster systems 
can be found in the following documents.
All documents are available in WebCAPS on Grundfos’ 
homepage, www.grundfos.com.

* Only relevant for Hydro MPC-E, -ED and -ES booster systems.

** A wiring diagram is supplied with the booster system.

18. Disposal
This product or parts of it must be disposed of in an 
environmentally sound way:
1. Use the public or private waste collection service.
2. If this is not possible, contact the nearest Grundfos company 

or service workshop.

Open circuit voltage: 24 VDC
Closed circuit current: 5 mA, DC
Frequency range: 0-4 Hz

Note All digital inputs are supplied with PELV voltage 
(Protective Extra-Low Voltage).

Input current and voltage:
0-20 mA
4-20 mA
0-10 V

Tolerance: ±3.3 % of full scale
Repetitive accuracy: ±1% of full scale
Input resistance, current: < 250 Ω
Input resistance, voltage, CU 351: 10 kΩ ±10 %
Input resistance, voltage, IO 351: > 50 kΩ ± 10 %

Supply to sensor: 24 V, maximum 50 mA, 
short-circuit protected

Note All analog inputs are supplied with PELV voltage 
(Protective Extra-Low Voltage).

Maximum contact load: 240 VAC, 2 A
Minimum contact load: 5 VDC, 10 mA

Note
Some outputs have a common C terminal. For 
further information, see the wiring diagram 
supplied with the Hydro MPC.

Open circuit voltage: 12 VDC ±15 %
Closed circuit current: 2.6 mA, DC

Note
Inputs for PTC sensors are electrically separated 
from the other inputs and outputs of the 
Hydro MPC.

Title Frequency Publication 
number

Product Guide

Grundfos Hydro MPC 60 Hz L-BPQ-PG-01
Grundfos CR,CRI,CRN 60 Hz L-CR-PG-001

Installation and operating instructions

CR, CRI, CRN 60 Hz L-CP-TL-003
CRE, CRIE, CRNE, CRKE, 
SPKE, MTRE, CHIE * 60 Hz L-MLE-TL-02

Service documentation

Service instructions 50/60 Hz 96646712
Service kit catalog 50/60 Hz 96488862

Other documentation

Wiring diagram** - -

Subject to alterations.
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U.S.A.
GRUNDFOS Pumps Corporation 
17100 West 118th Terrace
Olathe, Kansas 66061
Phone: +1-913-227-3400 
Telefax: +1-913-227-3500 

Canada
GRUNDFOS Canada Inc. 
2941 Brighton Road 
Oakville, Ontario 
L6H 6C9 
Phone: +1-905 829 9533 
Telefax: +1-905 829 9512 

México
Bombas GRUNDFOS de México S.A. de C.V. 
Boulevard TLC No. 15
Parque Industrial Stiva 
Aeropuerto
Apodaca, N.L.C.P. 66600
Phone: +52-81-8144 4000 
Telefax: +52-81-8144 4010
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