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Warning

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

1. Symbols used in this document

Warning
If these safety instructions are not observed, it may

[Iij result in personal injury!

Warning
A The surface of the product may be so hot that it may
cause burns or personal injury.

If these safety instructions are not observed, it may
Caution

result in malfunction or damage to the equipment.

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



2. General information

These installation and operating instructions are a supplement to
installation and operating instructions for the corresponding
standard pumps CR, CRI, CRN, CRT, SPK, MTR, CM and

BMS hp.

For instructions not mentioned specifically here, please see
installation and operating instructions for the standard pump.

3. General description

Grundfos E-pumps have standard motors with integrated
frequency converter. The pumps are for threE-phase mains
connection.

3.1 Pumps without factory-fitted sensor

The pumps have a built-in Pl controller and can be set up for an
external sensor enabling control of the following parameters:

* pressure

« differential pressure

« temperature

« differential temperature

« flow rate.

From factory, the pumps have been set to control mode
uncontrolled. The PI controller can be activated by means of
R100 or Grundfos GO Remote.

3.2 Pumps with pressure sensor

The pumps have a built-in PI controller and are set up with a
pressure sensor enabling control of the pump discharge
pressure.

The pumps are set to control mode controlled. The pumps are
typically used to hold a constant pressure in variable-demand
systems.

3.3 Settings

The description of settings apply both to pumps without factory-

fitted sensor and to pumps with a factory-fitted pressure sensor.

Setpoint

The desired setpoint can be set in three different ways:

+ directly on the pump control panel

« via an input for external setpoint signal

* by means of the Grundfos wireless remote control R100 or
Grundfos GO Remote.

Other settings

All other settings can only be made by means of R100 or
Grundfos GO Remote.

Important parameters such as actual value of control parameter
and power consumption can be read via R100 or Grundfos GO
Remote.

If special or customized settings are required, use the Grundfos

PC Tool E-products. Contact your local Grundfos company for
more information.

4. Mechanical installation

The pump must be secured to a solid foundation by means of
bolts through the holes in the flange or base plate.

In order to retain the UL/cUL approval, follow the
additional installation procedures on page 59.
4.1 Motor cooling

To ensure sufficient cooling of motor and electronics, observe the
following requirements:

» Make sure that sufficient cooling air is available.

+ Keep the temperature of the cooling air below 40 °C.

+ Keep cooling fins and fan blades clean.

4.2 Outdoor installation

When installed outdoors, the pump must be provided with a
suitable cover to avoid condensation on the electronic
components. See fig. 1.

TMOO 8622 0101 - TMO2 8514 0304

Fig.1 Examples of covers

Remove the drain plug pointing downwards in order to avoid
moisture and water build-up inside the motor.

Vertically mounted pumps are enclosure class IP55 after removal
of the drain plug. Horizontally mounted pumps change enclosure
class to IP54.

5. Electrical connection

For description of how to connect E-pumps electrically, see the
following pages:

5.1 ThreE-phase pumps, 1.1 - 7.5 kW, page 5

5.2 ThreE-phase pumps, 11-22 kW, page 8.

5.1 ThreE-phase pumps, 1.1 - 7.5 kW

Warning

The user or the installer is responsible for the
installation of correct earthing and protection
according to current national and local standards. All
operations must be carried out by qualified
personnel.

Warning

Never make any connections in the pump terminal
box unless all electric supply circuits have been
switched off for at least 5 minutes.

Note for instance that the signal relay may be
connected to an external supply which is still
connected when the mains supply is disconnected.

The above warning is indicated on the motor terminal
box by this yellow label:

English (GB)
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5.1.1 Preparation

Before connecting the E-pump to the mains, take the issues
illustrated in the figure below into consideration.
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Fig. 2 Mains-connected pump with mains switch, backup
fuses, additional protection and protective earthing

5.1.2 Protection against electric shock - indirect contact

Warning

The pump must be earthed in accordance with
national regulations.

As the leakage current of 4 - 7.5 kW motors is > 3.5
mA, take extra precautions when earthing these
motors.

EN 50178 and BS 7671 specify the following precautions when

leakage current > 3.5 mA:

* The pump must be stationary and installed permanently.

*  The pump must be permanently connected to the power
supply.

« The earth connection must be carried out as duplicate
conductors.

Protective earth conductors must always have a yellow/green (PE)
or yellow/green/blue (PEN) colour marking.

5.1.3 Backup fuses

For recommended fuse sizes, see section 20.1 Supply voltage.

5.1.4 Additional protection

If the pump is connected to an electric installation where an earth
leakage circuit breaker (ELCB) is used as additional protection,
the circuit breaker must be of a type marked with the following

symbols:
AA || == ELCB

This circuit breaker is type B.

The total leakage current of all the electrical equipment in the
installation must be taken into account.

The leakage current of the motor in normal operation can be seen
in section 20.3 Leakage current.

During start and at asymmetrical supply systems, the leakage
current can be higher than normal and may cause the ELCB to
trip.

5.1.5 Motor protection

The pump requires no external motor protection. The motor

incorporates thermal protection against slow overloading and
blocking (IEC 34-11, TP 211).

5.1.6 Protection against mains voltage transients

The pump is protected against voltage transients by built-in
varistors between the phases and between phases and earth.

5.1.7 Supply voltage and mains
3 x 380-480 V - 10 %/+ 10 %, 50/60 Hz, PE.

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

The wires in the terminal box must be as short as possible.
Excepted from this is the protective earth conductor which must
be so long that it is the last one to be disconnected in case the
cable is inadvertently pulled out of the cable entry.

——— L1
L2

Fig. 3 Mains connection

Cable glands

Cable glands comply with EN 50626.

* 2 x M16 cable gland, cable diameter &4-210
* 1 x M20 cable gland, cable diameter &9-J17
» 2 x M16 knock-out cable entries.

Warning

If the supply cable is damaged, it must be replaced
by qualified personnel.

Grid types
ThreE-phase E-pumps can be connected to all grid types.

Warning

Do not connect threE-phase E-pumps to a mains
supply with a voltage between phase and earth of
more than 440 V.

TMO3 8600 2007



5.1.8 Start/stop of pump

- The number of starts and stops via the mains voltage

must not exceed 4 times per hour.
When the pump is switched on via the mains, it will start after
approximately 5 seconds.

If a higher number of starts and stops is desired, use the input for
external start/stop when starting/stopping the pump.

When the pump is switched on via an external on/off switch, it will
start immediately.

Automatic restart

If a pump set up for automatic restart is stopped due

to a fault, it will restart automatically when the fault

has disappeared.

However, automatic restart only applies to fault types set up to
automatic restart. These faults could typically be one of these
faults:

» temporary overload
+ fault in the power supply.

5.1.9 Connections Advanced I/O module

As standard the CRE, CRIE, CRNE, CRTE, SPKE, MTRE, BMS
hp pump types come with the Advanced I/0O module. Optional the
pump types can be acquired with the basic Pump 1/0 module see
5.1.10 Connections basic Pump I/O module.

Advanced 1/0 module

The module has a number of inputs and outputs enabling the
motor to be used in advanced applications where many inputs
and outputs are required.

The Advanced I/O module has these connections:
« start/stop terminals

« three digital inputs

* one setpoint input

* one sensor input

« one analog output

»  GENIbus connection.

If nq external on/off.switch is con.nected, connect
terminals 2 and 3 using a short wire.

As a precaution, the wires to be connected to the following

connection groups must be separated from each other by

reinforced insulation in their entire lengths:

Group 1: Inputs

» start/stop (terminals 2 and 3)

» digital inputs (terminals 1 and 9, 10 and 9, 11 and 9)

» setpoint input (terminals 4, 5 and 6)

» sensor input (terminals 7 and 8)

» GENIbus (terminals B, Y and A).

All inputs are internally separated from the mains-conducting
parts by reinforced insulation and galvanically separated from
other circuits.

All control terminals are supplied with protective extra-low voltage
(PELV), thus ensuring protection against electric shock.
Group 2: Output (relay signal, terminals NC, C, NO)
The output is galvanically separated from other circuits.

Therefore, the supply voltage or protective extra-low voltage can
be connected to the output as desired.

+ analog output (terminal 12 and 13).

Group 3: Mains supply (terminals L1, L2, L3)
A galvanic separation must fulfil the requirements for reinforced

insulation including creepage distances and clearances specified

in EN 60335.
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Fig. 4 Connection terminals Advanced I/0 module

TMO02 9032 0904
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5.1.10 Connections basic Pump 1/O module

As standard the CME pump types come with the basic Pump I/O
module. Optional the pump types can be acquired with the
Advanced I/O module see 5.1.9 Connections Advanced I/O
module.

If nq external on/off.switch is con.nected, connect
terminals 2 and 3 using a short wire.

As a precaution, the wires to be connected to the following

connection groups must be separated from each other by

reinforced insulation in their entire lengths:

Group 1: Inputs

« start/stop

« digital input

« setpoint input terminals 4, 5 and 6

« sensorinput terminals 7 and 8

* GENIbus terminals B, Y and A

All inputs (group 1) are internally separated from the mains-
conducting parts by reinforced insulation and galvanically
separated from other circuits.

All control terminals are supplied with protective extra-low voltage
(PELV), thus ensuring protection against electric shock.

terminals 2 and 3
terminals 1 and 9

Group 2: Output (relay signal, terminals NC, C, NO)

The output (group 2) is galvanically separated from other circuits.
Therefore, the supply voltage or protective extra-low voltage can
be connected to the output as desired.

Group 3: Mains supply (terminals N, PE, L)

A galvanic separation must fulfil the requirements for reinforced
insulation including creepage distances and clearances specified
in EN 60335.
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Fig. 5 Connection terminals Pump I/O module

5.2 ThreE-phase pumps, 11-22 kW

Warning

The user or the installer is responsible for the
installation of correct earthing and protection
according to current national and local standards. All
operations must be carried out by qualified
personnel.

Warning

Never make any connections in the pump terminal
box unless all electric supply circuits have been
switched off for at least 5 minutes.

Note for instance that the signal relay may be
connected to an external supply which is still
connected when the mains supply is disconnected.

Warning
A The surface of the terminal box may be above 70 °C
when the pump is operating.
5.2.1 Preparation

Before connecting the E-pump to the mains, take the issues
illustrated in the figure below into consideration.
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Fig. 6 Mains-connected pump with mains switch, backup
fuses, additional protection and protective earthing

5.2.2 Protection against electric shock - indirect contact

Warning
The pump must be earthed in accordance with
national regulations.
As the leakage current of 11-22 kW motors is
> 10 mA, take extra precautions when earthing these
motors.
EN 61800-5-1 specifies that the pump must be stationary and
installed permanently when the leakage current is > 10 mA.
One of the following requirements must be fulfilled:
* A single protective earth conductor having a cross-sectional
area of min. 10 mm? copper.

TMO04 3021 3508

Fig. 7 Connection of a single protective earth conductor
using one of the conductors of a 4-core mains cable
(with cross-sectional area of min. 10 mm?)



« Two protective earth conductors of the same cross-sectional
area as the mains conductors, with one conductor connected
to an additional earth terminal in the terminal box.

TMO3 8606 2007

Fig. 8 Connection of two protective earth conductors using
two of the conductors of a 5-core mains cable

Protective earth conductors must always have a yellow/green (PE)
or yellow/green/blue (PEN) colour marking.

5.2.3 Backup fuses

For recommended fuse sizes, see section 21.1 Supply voltage.

5.2.4 Additional protection

If the pump is connected to an electric installation where an earth
leakage circuit breaker (ELCB) is used as additional protection,
the circuit breaker must be of a type marked with the following

symbols:
AA || ZZZ ELCB

This circuit breaker is type B.

The total leakage current of all the electrical equipment in the
installation must be taken into account.

The leakage current of the motor in normal operation can be seen
in section 21.3 Leakage current.

During start and at asymmetrical supply systems, the leakage
current can be higher than normal and may cause the ELCB to
trip.

5.2.5 Motor protection

The pump requires no external motor protection. The motor
incorporates thermal protection against slow overloading and
blocking (IEC 34-11, TP 211).

5.2.6 Protection against mains voltage transients

The pump is protected against mains voltage transients in
accordance with EN 61800-3 and is capable of withstanding a
VDE 0160 pulse.

The pump has a replaceable varistor which is part of the transient
protection.

Over time this varistor will be worn and need to be replaced.
When the time for replacement has come, R100 and PC Tool
E-products will indicate this as a warning. See section

19. Maintenance and service.

5.2.7 Supply voltage and mains
3 x 380-480 V - 10 %/+ 10 %, 50/60 Hz, PE.

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

The wires in the terminal box must be as short as possible.
Excepted from this is the protective earth conductor which must
be so long that it is the last one to be disconnected in case the
cable is inadvertently pulled out of the cable entry.

Torques, terminals L1-L3:
Min. torque: 2.2 Nm
Max. torque: 2.8 Nm

%

TMO3 8605 2007 - TM04 3048 3508

Fig. 9 Mains connection

Cable glands

Cable glands comply with EN 50626.

* 1 x M40 cable gland, cable diameter &16-28
* 1 x M20 cable gland, cable diameter &9-17
* 2 x M16 cable gland, cable diameter @4-210
* 2 x M16 knock-out cable entries.

Warning

If the supply cable is damaged, it must be replaced
by qualified personnel.

Grid types
ThreE-phase E-pumps can be connected to all grid types.

Warning

Do not connect threE-phase E-pumps to a mains
supply with a voltage between phase and earth of
more than 440 V.

5.2.8 Start/stop of pump

The number of starts and stops via the mains voltage
Caution

must not exceed 4 times per hour.
When the pump is switched on via the mains, it will start after
approximately 5 seconds.
If a higher number of starts and stops is desired, use the input for
external start/stop when starting/stopping the pump.
When the pump is switched on via an external on/off switch, it will
start immediately.

English (GB)
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5.2.9 Connections
As standard the pump types come with the Advanced 1/0 module.

Advanced I/O module

The Advanced I/O module is the standard functional module in all
MGE motors from 11 to 22 kW.

The module has a number of inputs and outputs enabling the
motor to be used in advanced applications where many inputs
and outputs are required.

The Advanced I/O module has these connections:
« start/stop terminals

« three digital inputs

« one setpoint input

» one sensor input (feedback sensor)

* one sensor 2 input

* one analog output

» two Pt100 inputs

+ two signal relay outputs

* GENIbus connection.

If no.external on/off §witch is conr}ected, connect
terminals 2 and 3 using a short wire.

As a precaution, the wires to be connected to the following

connection groups must be separated from each other by

reinforced insulation in their entire lengths:

Group 1: Inputs

+ Start/stop (terminals 2 and 3)

+ digital inputs (terminals 1 and 9, 10 and 9, 11 and 9)

» sensor input 2 (terminals 14 and 15)

» Pt100 sensor inputs (terminals 17, 18, 19 and 20)

+ setpoint input (terminals 4, 5 and 6)

» sensor input (terminals 7 and 8)

* GENIbus (terminals B, Y and A).

All inputs are internally separated from the mains-conducting
parts by reinforced insulation and galvanically separated from
other circuits.

All control terminals are supplied with protective extra-low voltage
(PELV), thus ensuring protection against electric shock.
Group 2: Output (relay signal, terminals NC, C, NO)
The output is galvanically separated from other circuits.

Therefore, the supply voltage or protective extra-low voltage can
be connected to the output as desired.

* Analog output (terminal 12 and 13).
Group 3: Mains supply (terminals L1, L2, L3)

A galvanic separation must fulfil the requirements for reinforced
insulation including creepage distances and clearances specified
in EN 61800-5-1.
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5.3 Signal cables

« Use screened cables with a conductor cross-section of min.
0.5 mm? and max. 1.5 mm? for external on/off switch, digital
input, setpoint and sensor signals.

+ Connect the screens of the cables to frame at both ends with
good frame connection. The screens must be as close as
possible to the terminals. See fig. 11.

TMO02 1325 0901

Fig. 11 Stripped cable with screen and wire connection

» Always tighten screws for frame connections whether a cable
is fitted or not.

* Make the wires in the pump terminal box as short as possible.

5.4 Bus connection cable

5.4.1 New installations

For the bus connection, use a screened 3-core cable with a
conductor cross-section of 0.2 mm? - 1.5 mmZ.

* If the pump is connected to a unit with a cable clamp which is
identical to the one on the pump, connect the screen to this
cable clamp.

« If the unit has no cable clamp as shown in fig. 12, leave the
screen unconnected at this end.

3
2
3
e}
)
=
=
Fig. 12 Connection with screened 3-core cable
5.4.2 Replacing an existing pump
+ If a screened 2-core cable is used in the existing installation,
connect it as shown in fig. 13.
Pump
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Fig. 13 Connection with screened 2-core cable

+ If a screened 3-core cable is used in the existing installation,
follow the instructions in section 5.4.1 New installations.

6. Modes

Grundfos E-pumps are set and controlled according to operating
and control modes.

6.1 Overview of modes

Normal

Operating modes — Stop — Min. — Max.

Control modes Uncontrolled —  Controlled
Constant Constant
curve pressure”

) For this control mode the pump is equipped with a pressure
sensor. The pump may also be equipped with a temperature
sensor in which case the description would be constant
temperature in control mode controlled.

6.2 Operating mode

When the operating mode is set to Normal, the control mode can
be set to controlled or uncontrolled. See section 6.3 Control
mode.

The other operating modes that can be selected are Stop, Min. or
Max.

« Stop: the pump has been stopped

* Min.: the pump is operating at its minimum speed

* Max.: the pump is operating at its maximum speed.
Figure 14 is a schematic illustration of min. and max. curves.

H

Max.

Min.

X

Q

TMOO 5547 0995

Fig. 14 Min. and max. curves

The max. curve can for instance be used in connection with the
venting procedure during installation.

The min. curve can be used in periods in which a minimum flow is
required.

If the power supply to the pump is disconnected, the mode setting
will be stored.

The remote control R100 offers additional possibilities of setting
and status displays. See section 9. Setting by means of R100.

11
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6.3 Control mode

6.3.1 Pumps without factory-fitted sensor

The pumps are factory-set to control mode uncontrolled.

In control mode uncontrolled, the pump will operate according to
the constant curve set, see fig. 15.
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Fig. 15 Pump in control mode uncontrolled (constant curve)

6.3.2 Pumps with pressure sensor

The pump can be set to one of two control modes, i.e. controlled
and uncontrolled, fig. 16.

In control mode controlled, the pump will adjust its performance,
i.e. pump discharge pressure, to the desired setpoint for the
control parameter.

In control mode uncontrolled, the pump will operate according to
the constant curve set.

Controlled Uncontrolled
H H
Hset §
o
y [
A © 5
Q Q =

Fig. 16 Pump in control mode controlled (constant pressure)
or uncontrolled (constant curve)

7. Setting up the pump
7.1 Factory setting

Pumps without factory-fitted sensor

The pumps have been factory-set to control mode uncontrolled.
The setpoint value corresponds to 100 % of the maximum pump
performance (see data sheet for the pump).

Pumps with pressure sensor

The pumps have been factory-set to control mode controlled.
The setpoint value corresponds to 50 % of the sensor measuring
range (see sensor nameplate).

12

8. Setting by means of control panel

The pump control panel, see fig. 17, incorporates the following
buttons and indicator lights:

+ Buttons, ® and @, for setpoint setting.

» Light fields, yellow, for indication of setpoint.

» Indicator lights, green (operation) and red (fault).

Buttons

Light fields — @/

Indicator lights ~

TMO2 8513 0304

Fig. 17 Control panel, threE-phase pumps, 1.1 - 22 kW

8.1 Setting of operating mode
Settings available:

* Normal
+ Stop

* Min.

* Max.

Start/stop of pump

Start the pump by continuously pressing ® until the desired
setpoint is indicated. This is operating mode Normal.

Stop the pump by continuously pressing ® until none of the light
fields are activated and the green indicator light flashes.

Setting to Min.

Press @ continuously to change to the min. curve of the pump
(bottom light field flashes). When the bottom light field is on,
press @ for 3 seconds until the light field starts flashing.

To return to uncontrolled or controlled operation, press ®
continuously until the desired setpoint is indicated.

H

TMOO 7346 1304

Fig. 18 Min. curve duty



Setting to Max.

Press ® continuously to change to the max. curve of the pump
(top light field flashes). When the top light field is on, press ® for
3 seconds until the light field starts flashing.

To return to uncontrolled or controlled operation, press @
continuously until the desired setpoint is indicated.

TMOO 7345 1304

Q
Fig. 19 Max. curve duty

8.2 Setpoint setting
Set the desired setpoint by pressing the button ® or @.

The light fields on the control panel will indicate the setpoint set.
See examples in sections 8.2.17 Pump in control mode controlled
(pressure control) and 8.2.2 Pump in control mode uncontrolled.

8.2.1 Pump in control mode controlled (pressure control)

Example

Figure 20 shows that the light fields 5 and 6 are activated,
indicating a desired setpoint of 3 bar. The setting range is equal
to the sensor measuring range (see sensor nameplate).

6[bar]

f 1 -

® 1. ==
®» 4 o
i

TMO0O 7743 0904

O_— ==

Fig. 20 Setpoint set to 3 bar, pressure control

8.2.2 Pump in control mode uncontrolled

Example

In control mode uncontrolled, the pump performance is set within
the range from min. to max. curve. See fig. 21.

H

o sz
o 3]
o 2
o e
o |
re——.
o
——
T
[T ———

O
MO0 7746 1304

Fig. 21 Pump performance setting, control mode uncontrolled

9. Setting by means of R100

The pump is designed for wireless communication with the
Grundfos remote control R100.

TMO02 0936 0501

Fig. 22 R100 communicating with the pump via infra-red light

During communication, the R100 must be pointed at the control
panel. When the R100 communicates with the pump, the red
indicator light will flash rapidly. Keep pointing the R100 at the
control panel until the red LED diode stops flashing.

The R100 offers setting and status displays for the pump.
The displays are divided into four parallel menus (see fig. 23):
0. GENERAL (see operating instructions for the R100)

1. OPERATION

2. STATUS

3. INSTALLATION

The figure above each individual display in fig. 23 refers to the
section in which the display is described.
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| 9.1.1 | 9.2.1 | 9.3.1 | 9.3.7 (4)
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(1) This display only appears for threE-phase pumps, 1.1 - 22 kW.
(2) This display only appears for threE-phase pumps, 11-22 kW.

(3) This display only appears for threE-phase pumps, 1.1 - 7.5 kW.
(4) This display only appears if an advanced I/0O module is installed.

Fig. 23 Menu overview
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Displays in general
In the following explanation of the functions, one or two displays
are shown.

One display
Pumps without or with factory-fitted sensor have the same
function.

Two displays

Pumps without or with factory-fitted pressure sensor have
different functions and factory settings.

9.1 Menu OPERATION

The first display in this menu is this:

9.1.1 Setpoint

Without sensor
(uncontrolled)

With pressure sensor
(controlled)

F Setpoint set
= Actual setpoint
= Actual value

F Setpoint set
= Actual setpoint
= Actual value

Set the setpoint in %. Set the desired pressure in

bar.

In control mode uncontrolled, the setpoint is set in % of the
maximum performance. The setting range will lie between the
min. and max. curves.

In control mode controlled, the setting range is equal to the
sensor measuring range.

If the pump is connected to an external setpoint signal, the value
in this display will be the maximum value of the external setpoint
signal. See section 13. External setpoint signal.

Setpoint and external signal

The setpoint cannot be set if the pump is controlled via external
signals (Stop, Min. curve or Max. curve). R100 will give this
warning: External control!

Check if the pump is stopped via terminals 2-3 (open circuit) or
set to min. or max. via terminals 1-3 (closed circuit).

See section 11. Priority of settings.

Setpoint and bus communication

The setpoint cannot be set either if the pump is controlled from an
external control system via bus communication. R100 will give
this warning: Bus control!

To override bus communication, disconnect the bus connection.
See section 11. Priority of settings.

9.1.2 Operating mode

Set one of the following operating modes:
* Normal (duty)

« Stop
* Min.
* Max.

The operating modes can be set without changing the setpoint
setting.

9.1.3 Fault indications

In E-pumps, faults may result in two types of indication: alarm or
warning.

An "alarm" fault will activate an alarm indication in R100 and
cause the pump to change operating mode, typically to stop.

However, for some faults resulting in alarm, the pump is set to
continue operating even if there is an alarm.

A "warning" fault will activate a warning indication in R100, but
the pump will not change operating or control mode.

The indication, Warning, only applies to threE-phase
pumps.

indication

In case of alarm, the cause will appear in this display.
Possible causes:

* No alarm indication

* Too high motor temperature

* Undervoltage

* Mains voltage asymmetry (11-22 kW)
» Overvoltage

» Too many restarts (after faults)

* Overload

* Underload (only threE-phase pumps)
» Sensor signal outside signal range

+ Setpoint signal outside signal range

» External fault

» Duty/standby, Communication fault

* Dry running (only threE-phase pumps)
+ Other fault.

If the pump has been set up to manual restart, an alarm indication
can be reset in this display if the cause of the fault has
disappeared.
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Warning (only threE-phase pumps)

In case of warning, the cause will appear in this display.
Possible causes:

* No warning indication

» Sensor signal outside signal range

* Relubricate motor bearings, see section 19.2 Relubrication of
motor bearings

» Replace motor bearings, see section 19.3 Replacement of
motor bearings

* Replace varistor, see section 19.4 Replacement of varistor
(only 11-22 kW).

A warning indication will disappear automatically once the fault

has been remedied.

9.1.4 Fault log

For both fault types, alarm and warning, the R100 has a log
function.

Alarm log

In case of "alarm" faults, the last five alarm indications will appear
in the alarm log. "Alarm log 1" shows the latest fault, "Alarm log 2"
shows the latest fault but one, etc.

The example above gives this information:

+ the alarm indication Undervoltage

+ the fault code (73)

+ the number of minutes the pump has been connected to the
power supply after the fault occurred, 8 min.

Warning log (only threE-phase pumps)

In case of "warning" faults, the last five warning indications will
appear in the warning log. "Warning log 1" shows the latest fault,
"Warning log 2" shows the latest fault but one, etc.

The example above gives this information:
+ the warning indication Relubricate motor bearings
+ the fault code (240)

+ the number of minutes the pump has been connected to the
power supply since the fault occurred, 30 min.
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9.2 Menu STATUS

The displays appearing in this menu are status displays only. It is
not possible to change or set values.

The displayed values are the values that applied when the last
communication between the pump and the R100 took place. If a
status value is to be updated, point the R100 at the control panel
and press "OK". If a parameter, e.g. speed, should be called up
continuously, press "OK" constantly during the period in which the
parameter in question should be monitored.

The tolerance of the displayed value is stated under each display.
The tolerances are stated as a guide in % of the maximum values
of the parameters.

9.2.1 Actual setpoint

Without sensor
(uncontrolled)

With pressure sensor
(controlled)

Botual zetpoint Lotual setpoint

External setpaint

Tolerance: = 2 %. Tolerance: * 2 %.

This display shows the actual setpoint and the external setpoint in
% of the range from minimum value to the setpoint set.
See section 13. External setpoint signal.

9.2.2 Operating mode

Operating mode

From

This display shows the actual operating mode (Normal (duty),
Stop, Min., or Max.). Furthermore, it shows where this operating
mode was selected (R100, Pump, Bus, External or Stop func.).
For further details about the stop function (Stop func.), see
section 9.3.8 Stop function.

9.2.3 Actual value

Without sensor
(uncontrolled)

With pressure sensor
(controlled)

Botual value Botual value

3.0 bar

This display shows the value actually measured by a connected
sensor.

If no sensor is connected to the pump,
display.

9.2.4 Speed

will appear in the

1

1200 min~

Tolerance: £ 5 %
The actual pump speed will appear in this display.



9.2.5 Power input and power consumption

Fawer input

Fower consumption

311 k'wh

Tolerance: £ 10 %

This display shows the actual pump input power from the mains
supply. The power is displayed in W or kW.

The pump power consumption can also be read from this display.
The value of power consumption is an accumulated value
calculated from the pump's birth and it cannot be reset.

9.2.6 Operating hours

Tolerance: £ 2 %

The value of operating hours is an accumulated value and cannot
be reset.

9.2.7 Lubrication status of motor bearings (only 11-22 kW)

Eearings relubricated

Feplace bearings at

£ H

This display shows how many times the motor bearings have
been relubricated and when to replace the motor bearings.
When the motor bearings have been relubricated, confirm this
action in the INSTALLATION menu.

See section 9.3.14 Confirming relubrication/replacement of motor
bearings (only threE-phase pumps). When relubrication is
confirmed, the figure in the above display will be increased by
one.

9.2.8 Time till relubrication of motor bearings (only 11-22 kW)

Felubrizate
motor bearings

This display shows when to relubricate the motor bearings.
The controller monitors the operating pattern of the pump and
calculates the period between bearing relubrications. If the
operating pattern changes, the calculated time till relubrication
may change as well.

The displayable values are these:
* in2years

* in1year

* in 6 months

* in 3 months

* in 1 month

* in 1 week

* Now!

9.2.9 Time till replacement of motor bearings

(only threE-phase pumps)
When the motor bearings have been relubricated a prescribed
number of times stored in the controller, the display in section
9.2.8 Time till relubrication of motor bearings (only 11-22 kW) will
be replaced by the display below.

Feplace
motor bearings

This display shows when to replace the motor bearings.
The controller monitors the operating pattern of the pump and
calculates the period between bearing replacements.

The displayable values are these:
* in2years

* in1year

* in 6 months

* in 3 months

* in 1 month

* in 1 week

* Now!

9.3 Menu INSTALLATION

9.3.1 Control mode

Without sensor
(uncontrolled)

With pressure sensor
(controlled)

Controlled

Urzontralled

Select one of the following
control modes (see fig. 16):

*  Controlled * Controlled
* Uncontrolled. * Uncontrolled.

Select one of the following
control modes (see fig. 16):

If the pump is connected to a bus, the control mode

cannot be selected via the R100. See section

14. Bus signal.

9.3.2 Controller

E-pumps have a factory default setting of gain (K,) and integral
time (T;). However, if the factory setting is not the optimum
setting, the gain and the integral time can be changed in the
display below.

* The gain (K;) can be set within the range from 0.1 to 20.

* The integral time (T;) can be set within the range from 0.1 to
3600 s. If 3600 s is selected, the controller will function as a
P controller.

* Furthermore, it is possible to set the controller to inverse
control, meaning that if the setpoint is increased, the speed
will be reduced. In the case of inverse control, the gain (Kp)
must be set within the range from -0.1 to -20.
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The table below shows the suggested controller settings:

Ko

System/application Heating

system”

Cooling
systemz)

0.5 0.5

\Z
;Q < 0.1 0.5
NOZ

Q 0.5 0.5

0.5 -0.5 10 + 5L,

At | 0.5 10 + 5L,

Ay
t 0.5 -0.5

30 + 5L,
3 0.5 0.5
Ap \,,,J
R‘Eﬁ”ﬁmi Ly<5m:0.5
\Z g 0.5 Ly>5m: 3
Ap Ly>10m: 5

N Heating systems are systems in which an increase in pump

performance will result in a rise in temperature at the sensor.
2) Cooling systems are systems in which an increase in pump
performance will result in a drop in temperature at the sensor.
L, = Distance in [m] between pump and sensor.

L, = Distance in [m] between heat exchanger and sensor.
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How to set the PI controller

For most applications, the factory setting of the controller
constants K, and T; will ensure optimum pump operation.
However, in some applications an adjustment of the controller
may be needed.

Proceed as follows:

1. Increase the gain (Kp) until the motor becomes unstable.
Instability can be seen by observing if the measured value
starts to fluctuate. Furthermore, instability is audible as the
motor starts hunting up and down.

Some systems, such as temperature controls, are slow-
reacting, meaning that it may be several minutes before the
motor becomes unstable.

2. Set the gain (K,) to half of the value which made the motor
unstable. This is the correct setting of the gain.

3. Reduce the integral time (T;) until the motor becomes
unstable.

4. Set the integral time (T;) to twice the value which made the
motor unstable. This is the correct setting of the integral time.

General rules of thumb:

* If the controller is too slow-reacting, increase K.

+ If the controller is hunting or unstable, dampen the system by
reducing K;, or increasing T;.

9.3.3 External setpoint

External setpoint

[ 1o i

The input for external setpoint signal can be set to different signal
types.

Select one of the following types:

+ 010V
*+ 0-20 mA
* 4-20 mA

* Not active.

If Not active is selected, the setpoint set by means of the R100 or
on the control panel will apply.

If one of the signal types is selected, the actual setpoint is
influenced by the signal connected to the external setpoint input.
See section 13. External setpoint signal.



9.3.4 Signal relay
Pumps of 0.37 - 7.5 kW have one signal relay. The factory setting
of the relay will be Fault.

Pumps of 11-22 kW have two signal relays. Signal relay 1 is
factory set to Alarm and signal relay 2 to Warning.

In one of the displays below, select in which one of three or six
operating situations the signal relay should be activated.

0.37 - 7.5 kW

Signal relaw
activated during

Lt

* Ready

+ Fault

+ Operation

* Pump running (only threE-phase pumps, 0.55 - 7.5 kW)
»  Warning (only threE-phase pumps, 0.55 - 7.5 kW).

11-22 kW 11-22 kW

Signal relay 2
activated during

Signal relay 1
activated during

. L]
Blarm
=

‘warning

* Ready * Ready

* Alarm * Alarm

* Operation * Operation

*  Pump running ¢ Pump running
* Warning * Warning

* Relubricate. * Relubricate.

Fault and Alarm cover faults resulting in Alarm.
Warning covers faults resulting in Warning.

Relubricate covers only that one individual event. For

distinction between alarm and warning, see section
9.1.3 Fault indications.

For further information, see section 16. Indicator lights and signal
relay.

9.3.5 Buttons on pump

The operating buttons @ and ®@ on the control panel can be set
to these values:

* Active
* Not active.

When set to Not active (locked), the buttons do not function.
Set the buttons to Not active if the pump should be controlled via
an external control system.

9.3.6 Pump number

MNumber

L

A number between 1 and 64 can be allocated to the pump. In the
case of bus communication, a number must be allocated to each

pump.
9.3.7 Digital inputs

The digital inputs of the pump (terminal 1, fig. 5, 4 or 10) can be
set to different functions.

Select one of the following functions:

* Min. (min. curve)

* Max. (max. curve)

» External fault

* Flow switch

* Dry running (from external sensor) (only threE-phase pumps).

The selected function is activated by closing the contact between
terminals 1 and 9, 1 and 10 or 1 and 11. See figures 5, 4 and 10.

See also section 12.2 Digital input.

Min.:

When the input is activated, the pump will operate according to
the min. curve.

Max.:

When the input is activated, the pump will operate according to
the max. curve.

External fault:

When the input is activated, a timer will be started. If the input is
activated for more than 5 seconds, the pump will be stopped and
a fault will be indicated. If the input is deactivated for more than
5 seconds, the fault condition will cease and the pump can only
be restarted manually by resetting the fault indication.

Flow switch:

When this function is selected, the pump will be stopped when a
connected flow switch detects low flow.

It is only possible to use this function if the pump is connected to
a pressure sensor.

If the input is activated for more than 5 seconds, the stop function
incorporated in the pump will take over. See section 9.3.8 Stop
function.

Dry running (only threE-phase pumps):

When this function is selected, lack of inlet pressure or water
shortage can be detected. This requires the use of an accessory,
such as these:

* a Grundfos Liqtec® dry-running sensor
* a pressure switch installed on the suction side of a pump
» afloat switch installed on the suction side of a pump.

When lack of inlet pressure or water shortage (Dry running) is
detected, the pump will be stopped. The pump cannot restart as
long as the input is activated.
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9.3.8 Stop function

The stop function can be set to these values:
+ Active
» Not active.

When the stop function is active, the pump will be stopped at very
low flows. The causes are the following:

+ avoid unnecessary heating of the pumped liquid
» reduce wear of the shaft seals
* reduce noise from operation.

H

AH

Stop pressure I _
Start pressure k

TMO0O 7744 1896

"Q
Fig. 24 Difference between start and stop pressures (AH)

AH is factory-set to 10 % of actual setpoint.

AH can be set within the range from 5 % to 30 % of actual

setpoint.

Low flow can be detected in two different ways:

1. A built-in "low-flow detection function" which functions if the
digital input is not set up for flow switch.

2. A flow switch connected to the digital input.

1. Low-flow detection function

The pump will check the flow regularly by reducing the speed for
a short time. If there is no or only a small change in pressure, this
means that there is low flow. The speed will be increased until the
stop pressure (actual setpoint + 0.5 x AH) is reached and the
pump will stop. When the pressure has fallen to the start pressure
(actual setpoint - 0.5 x AH), the pump will restart.

When restarting, the pumps will react differently according to
pump type:

SinglE-phase pumps

The pump will return to continuous operation at constant pressure
and the pump will continue checking the flow regularly by
reducing the speed for a short time.

ThreE-phase pumps

1. If the flow is higher than the low-flow limit, the pump will return
to continuous operation at constant pressure.

2. If the flow is still lower than the low-flow limit, the pump will
continue in start/stop operation. It will continue in start/stop
operation until the flow is higher than the low-flow limit; when
the flow is higher than the low-flow limit, the pump will return
to continuous operation.

20

2. Flow switch

When the digital input is activated for more than 5 seconds
because there is low flow, the speed will be increased until the
stop pressure (actual setpoint + 0.5 x AH) is reached, and the
pump will stop. When the pressure has fallen to start pressure,
the pump will start again. If there is still no flow, the pump will
quickly reach stop pressure and stop. If there is flow, the pump
will continue operating according to the setpoint.

Operating conditions for the stop function

It is only possible to use the stop function if the system
incorporates a pressure sensor, a non-return valve and a
diaphragm tank.

- The non-return valve must always be installed before

the pressure sensor. See figures 25 and 26.

Diaphragm tank

Pressure sensor

/\

( Pump

Non-return |[=
valve =

TMO3 8582 1907

Fig. 25 Position of the non-return valve and pressure sensor in
system with suction lift operation

Diaphragm tank

@

Pump  Non-return valve

TMO03 8583 1907

Fig. 26 Position of the non-return valve and pressure sensor in
system with positive inlet pressure

Diaphragm tank

The stop function requires a diaphragm tank of a certain minimum
size. The tank must be installed immediately after the pump and
the precharge pressure must be 0.7 x actual setpoint.

Recommended diaphragm tank size:

Rated flow rate Typical diaphragm

of pump CRE pump tank size
[m3/h] [litres]
0-6 1s,1,3,5 8
7-24 10, 15, 20 18
25-40 32 50
41-70 45, 64 120
71-100 90 180

If a diaphragm tank of the above size is installed in the system,
the factory setting of AH is the correct setting.
If the tank installed is too small, the pump will start and stop too
often. This can be remedied by increasing AH.



9.3.9 Flow limit for the stop function (only threE-phase
pumps)

Flow limit for the stop function only works if the
system is not set up for flow switch.

In order to set at which flow rate the system is to go from
continuous operation at constant pressure to start/stop operation,
select among these four values of which three are preconfigured
flow limits:

+ Low

* Normal
« High

+ Custom.

The default setting of the pump is Normal, representing approx.
10 % of the rated flow rate of the pump.

If a lower flow limit than Normal is desired or the tank size is
smaller than recommended, select Low.

If a higher flow than Normal is wanted or a large tank is used, set
the limit to High.

The value Custom can be seen in R100 but it can only be set by
means of the PC Tool E-products. Custom is for customised set-
up and optimising to the process.

HA

AHI
—!

Low

O ‘
MO3 9060 3307

Normal High
Fig. 27 Three preconfigured flow limits, Low, Normal and High
9.3.10 Sensor

Without sensor
(uncontrolled)

With pressure sensor
(controlled)

The setting of the sensor is only relevant in the case of controlled
operation.
Select among the following values:
» Sensor output signal
0-10V
0-20 mA
4-20 mA,
* Unit of measurement of sensor:
bar, mbar, m, kPa, psi, ft, m3/h, m3/s, /s, gpm, °C, °F, %
» Sensor measuring range.

9.3.11 Duty/standby (only threE-phase pumps)

The duty/standby function applies to two pumps connected in
parallel and controlled via GENIbus.

The duty/standby function can be set to these values:

» Active

* Not active.

When the function is set to Active, the following applies:

* Only one pump is running at a time.

* The stopped pump (standby) will automatically be cut in if the
running pump (duty) has a fault. A fault will be indicated.

» Changeover between the duty pump and the standby pump
will take place every 24 hours.

Activate the duty/standby function as follows:

1. Connect one of the pumps to the mains supply.
Set the duty/standby function to Not active.
Using the R100, make the necessary settings in menu
OPERATION and INSTALLATION.

2. Set the operating mode to Stop in menu OPERATION.

3. Connect the other pump to the mains supply.
Using the R100, make the necessary settings in menu
OPERATION and INSTALLATION.
Set the duty/standby function to Active.

The running pump will search for the other pump and

automatically set the duty/standby function of this pump to Active.

If it cannot find the other pump, a fault will be indicated.

9.3.12 Operating range

Operating range

How to set the operating range:

+ Set the min. curve within the range from max. curve to 12 % of
maximum performance. The pump is factory-set to 24 % of
maximum performance.

» Set the max. curve within the range from maximum
performance (100 %) to min. curve.

The area between the min. and max. curves is the operating
range.

H)

100 %
Max. curve

Min. curve
12 %

TMOO 7747 1896

Fig. 28 Setting of the min. and max. curves in % of maximum
performance
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9.3.13 Motor bearing monitoring (only threE-phase pumps)

Motor bearing
monitaring

The motor bearing monitoring function can be set to these values:

* Active
* Not active.

When the function is set to Active, a counter in the controller will
start counting the mileage of the bearings. See section
9.2.7 Lubrication status of motor bearings (only 11-22 kW).

The counter will continue counting even if the
function is switched to Not active, but a warning will

not be given when it is time for relubrication.

When the function is switched to Active again, the
accumulated mileage will again be used to calculate
the relubrication time.

9.3.14 Confirming relubrication/replacement of motor
bearings (only threE-phase pumps)

Motar bearings

This function can be set to these values:
* Relubricated (only 11-22 kW)

* Replaced

* Nothing done.

When the bearing monitoring function is Active, the controller will
give a warning indication when the motor bearings are due to be
relubricated or replaced. See section 9.1.3 Fault indications.

When the motor bearings have been relubricated or replaced,
confirm this action in the above display by pressing "OK".

Relubricated cannot be selected for a period of time
after confirming relubrication.

9.3.15 Standstill heating (only threE-phase pumps)

Standstill heating

[t zcuv= |

The standstill heating function can be set to these values:
» Active
» Not active.

When the function is set to Active, an AC voltage will be applied
to the motor windings. The applied voltage will ensure that
sufficient heat is generated to avoid condensation in the motor.

10. Setting by means of PC Tool E-products

Special setup requirements differing from the settings available
via the R100 require the use of Grundfos PC Tool E-products.
This again requires the assistance of a Grundfos service
technician or engineer. Contact your local Grundfos company for
more information.
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11. Priority of settings

The priority of settings depends on two factors:
1. control source
2. settings.

1. Control source

Control panel

R100

External signals
(external setpoint signal, digital inputs, etc.).

Communication from another control system via
bus

2. Settings

» Operating mode Stop

+ Operating mode Max. (Max. curve)
* Operating mode Min. (Min. curve)
+ Setpoint setting.

An E-pump can be controlled by different control sources at the
same time, and each of these sources can be set differently.
Consequently, it is necessary to set an order of priority of the
control sources and the settings.

If two or more settings are activated at the same
time, the pump will operate according to the function
with the highest priority.

Priority of settings without bus communication

Priority = Control panel or R100 External signals
1 Stop
2 Max.
3 Stop
4 Max.
5 Min. Min.
6 Setpoint setting Setpoint setting

Example: If the E-pump has been set to operating mode Max.
(Max. frequency) via an external signal, such as digital input, the
control panel or R100 can only set the E-pump to operating mode
Stop.

Priority of settings with bus communication

Priority Control panel E).(ternal Bu_s )

or R100 signals communication

1 Stop

2 Max.

3 Stop Stop

4 Max.

5 Min.

6 Setpoint setting

Example: If the E-pump is operating according to a setpoint set
via bus communication, the control panel or R100 can set the
E-pump to operating mode Stop or Max., and the external signal
can only set the E-pump to operating mode Stop.



12. External forced-control signals

The pump has inputs for external signals for these forced-control
functions:

« Start/stop of pump
< Digital function.
12.1 Start/stop input

Functional diagram: Start/stop input:

Start/stop (terminals 2 and 3)

H

>\ Normal duty

Q

Stop

il

12.2 Digital input

By means of the R100, one of the following functions can be
selected for the digital input:

* Normal duty

* Min. curve

» Max. curve

+ External fault

» Flow switch

* Dry running.

Functional diagram: Input for digital function

Digital function
(terminals 1 and 9)

H
L
: Normal duty
Q
H
% Min. curve
——Q
H
% \ Max. curve
—Q
H
% 5s External fault
——Q
H
% 5g ;\ Flow switch
Q
H
% Dry running
——Q

13. External setpoint signal

The setpoint can be remote-set by connecting an analogue signal
transmitter to the input for the setpoint signal (terminal 4).

Setpoint Actual setpoint

External setpoint

TMO3 8601 2007

Fig. 29 Actual setpoint as a product (multiplied value) of
setpoint and external setpoint

Select the actual external signal, 0-10 V, 0-20 mA, 4-20 mA, via
the R100. See section 9.3.3 External setpoint.

If control mode uncontrolled is selected by means of the R100,
the pump can be controlled by any controller.

In control mode controlled, the setpoint can be set externally
within the range from the lower value of the sensor measuring
range to the setpoint set on the pump or by means of the R100.

Actual setpoint

i

_______ Sensorx

Setpoint set by means of
control panel, R100 or PC Tool

E-products
Actual

setpoint |

Sensormin

by

o

, f—= External setpoint signal =

0 v 3
0 20 mA N
4 20 mA P

Fig. 30 Relation between the actual setpoint and the external
setpoint signal in control mode controlled

Example: At a sensor,;, value of 0 bar, a setpoint set of 3 bar
and an external setpoint of 80 %, the actual setpoint will be as
follows:

Actual setpoint = (setpoint - sensormin) X %external setpoint *
Sensoryn
=(3-0)x80%+0
= 2.4 bar

In control mode uncontrolled, the setpoint can be set externally
within the range from the min. curve to the setpoint set on the
pump or by means of the R100.

Actual setpoint

i

Setpoint set by means of
control panel, R100 or PC Tool

E-products
Actual

setpoint |

Mincyrve

<

o

, |—= External setpoint signal =

0 10V 3
0 20 mA ]
4 20 mA =

Fig. 31 Relation between the actual setpoint and the external
setpoint signal in control mode uncontrolled
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14. Bus signal

The pump supports serial communication via an RS-485 input.
The communication is carried out according to the Grundfos bus
protocol, GENIbus protocol, and enables connection to a building
management system or another external control system.
Operating parameters, such as setpoint, operating mode, etc. can
be remote-set via the bus signal. At the same time, the pump can
provide status information about important parameters, such as
actual value of control parameter, input power, fault indications,
etc.

Contact Grundfos for further details.
If a bus signal is used, the number of settings
%% | available via the R100 will be reduced.

15. Other bus standards

Grundfos offers various bus solutions with communication
according to other standards.

Contact Grundfos for further details.

16. Indicator lights and signal relay

The operating condition of the pump is indicated by the green and
red indicator lights fitted on the pump control panel and inside the
terminal box. See figures 32 and 33.

Green Red

TMO0 7600 0304

Fig. 32 Position of indicator lights on singlE-phase pumps

e

Green Réd

TMO02 8513 0304

Fig. 33 Position of indicator lights on threE-phase pumps

Besides, the pump incorporates an output for a potential-free
signal via an internal relay.

For signal relay output values, see section 9.3.4 Signal relay.
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The functions of the two indicator lights and the signal relay are as shown in the following table:

Indicator lights

Signal relay activated during:

Fault/Alarm, N intl
Fault Operation Warning . Pump escription
(red) (green) and Operating Ready running
Relubricate
/l'_
Off Off | | | | The power supply has been switched off.
C NONC C NONC C NONC C NONC
] ]
Permanently —] . )
Off on | ’\r ’\r ’\r The pump is operating.
C NONC C NONC C NONC C NONC
] ]
off Permanently — ] The pump is stopped by the stop
on | h h | function.
C NONC C NONC C NONC C NONC
] ]
Off Flashing | | ’\r The pump has been set to stop.
C NONC C NONC C NONC C NONC
The pump has stopped because of a
Fault/Alarm or is running with a Warning
or Relubricate indication.
If the pump was stopped, restarting will
Permanently off be attempted (it may be necessary to
on h | | restart the pump by resetting the Fault
C NONC C NONC C NONC C NONC indication).
If the cause is "external fault", the pump
must be restarted manually by resetting
the Fault indication.
The pump is operating, but it has or has
had a Fault/Alarm allowing the pump to
continue operation or it is operating with
a Warning or Relubricate indication.
If the cause is "sensor signal outside
signal range", the pump will continue
Permanently Permanently operating according to the max. curve
on on h and the fault indication cannot be reset
C NONC C NONC C NONC C NONC until the signal is inside the signal range.
If the cause is "setpoint signal outside
signal range", the pump will continue
operating according to the min. curve and
the fault indication cannot be reset until
the signal is inside the signal range.
Permanently . The pump has been set to stop, but it has
Flashing
on been stopped because of a Fault.
C NONC C NONC C NONC C NONC

Resetting of fault indication

A fault indication can be reset in one of the following ways:
 Briefly press the button ® or ® on the pump. This will not

change the setting of the pump.

A fault indication cannot be reset by means of ® or @ if the

buttons have been locked.

» Switch off the power supply until the indicator lights are off.
» Switch the external start/stop input off and then on again.

* Use the R100. See section 9.1.3 Fault indications.

When the R100 communicates with the pump, the red indicator

light will flash rapidly.
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17. Insulation resistance

0.37 -7.5 kW
Do not measure the insulation resistance of motor

windings or an installation incorporating E-pumps

using high voltage megging equipment, as this may
damage the built-in electronics.

11-22 kW
Do not measure the insulation resistance of an
installation incorporating E-pumps using high voltage

megging equipment, as this may damage the built-in

electronics.

The motor conductors can be disconnected
separately and the insulation resistance of the motor
windings can be tested.

18. Emergency operation (only 11-22 kW)

Warning
Never make any connections in the pump terminal
box unless all electric supply circuits have been
switched off for at least 5 minutes.
Note for instance that the signal relay may be
connected to an external supply which is still
connected when the mains supply is disconnected.
If the pump is stopped and you cannot start the pump
immediately after normal remedies, the reason could be a faulty
frequency converter. If this is the case it is possible to maintain
emergency operation of the pump.
Before change over to emergency operation we recommend you
to:
« Check that the mains supply is OK.
« Check that control signals are working (start/stop signals).
« Check that all alarms are reset.
« Make a resistance test on the motor windings (disconnect the
motor conductors from the terminal box).
If the pump remains stopped it is possible that the frequency
converter is faulty.
To establish emergency operation proceed as follows:
1. Disconnect the three mains conductors, L1, L2, L3, from the
terminal box, but leave the protective earth conductor(s) in
position on the PE terminal(s).

TMO3 8607 2007
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from the terminal box.

3. Connect the conductors as shown in fig. 34.

Uu v w

/—\ @

o | p=nlak
LH :ﬂ: 1
o= [E]
L 0]

Fig. 34 How to switch an E-pump from normal operation to
emergency operation

Use the screws from the mains terminals and the nuts from the
motor terminals.

Disconnect the motor supply conductors, U/W1, V/U1, W/V1,

TMO3 9120 3407

TMO04 0018 4807

TMO3 9121 3407



4. Insulate the three conductors from each other by means of
insulating tape or the like.

S

&
TMO3 9122 3407

TMO3 9123 3407

Warning

Do not bypass the frequency converter by connecting
the mains conductors to the U, V and W terminals.
This may cause hazardous situations for personnel
as the high voltage potential of the mains may be
transferred to touchable components in the terminal
box.

Check the direction of rotation when starting up after
switching to emergency operation.

19. Maintenance and service

19.1 Cleaning of the motor

Keep the motor cooling fins and fan blades clean to ensure
sufficient cooling of the motor and electronics.

19.2 Relubrication of motor bearings

1.1 - 7.5 kW pumps

The motor bearings are of the closed type and greased for life.
The bearings cannot be relubricated.

11-22 kW pumps

The motor bearings are of the open type and must be relubricated
regularly.

The motor bearings are prelubricated on delivery. The built-in
bearing monitoring function will give a warning indication on the
R100 when the motor bearings are due to be relubricated.

Before relubrication, remove the bottom plug in the

motor flange and the plug in the bearing cover to

ensure that old and excess grease can escape.

When relubricating the first time, use the double quantity of
grease as the lubricating channel is still empty.

Quantity of grease

Frame size [ml]

Drive end Non-drive end
MGE 160 13 13
MGE 180 15 15

The recommended grease type is a polycarbamide-based
lubricating grease.

19.3 Replacement of motor bearings

11-22 kW motors have built-in bearing monitoring function which
will give a warning indication on the R100 when the motor
bearings are due to be replaced.

19.4 Replacement of varistor (only 11-22 kW)

The varistor protects the pump against mains voltage transients.
If voltage transients occur, the varistor will be worn over time and
need to be replaced. The more transients, the more quickly the
varistor will be worn. When it is time to replace the varistor, R100
and PC Tool E-products will indicate this as a warning.

A Grundfos technician is required for replacement of the varistor.
Contact your local Grundfos company for assistance.
19.5 Service parts and service kits

For further information on service parts and service kits, visit
www.grundfos.com, select country, select WebCAPS.
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20. Technical data - threE-phase pumps,
11-7.5kW

20.1 Supply voltage

3 x 380-480 V - 10 %/+ 10 %, 50/60 Hz - 2 %/+ 2 %, PE.

Cable: Max 10 mm?/ 8 AWG.

Use min. 70 °C copper conductors only.

Recommended fuse sizes

Motor sizes from 1.1 to 5.5 kW: Max. 16 A.

Motor size 7.5 kW: Max. 32 A.

Standard as well as quick-blow or slow-blow fuses may be used.

20.2 Overload protection

The overload protection of the E-motor has the same
characteristic as an ordinary motor protector. As an example, the
E-motor can stand an overload of 110 % of I,,oy, for 1 min.

20.3 Leakage current

Motor size Leakage current
[kW] [mA]
1.1 to 3.0 (supply voltage < 460 V) <35
1.1 to 3.0 (supply voltage > 460 V) <5
40-55 <5
7.5 <10

The leakage currents are measured in accordance with
EN 61800-5-1.

20.4 Inputs/output

Start/stop

External potential-free contact.

Voltage: 5 VDC.

Current: < 5 mA.

Screened cable: 0.5 - 1.5 mm?2 / 28-16 AWG.
Digital

External potential-free contact.

Voltage: 5 VDC.

Current: < 5 mA.

Screened cable: 0.5 - 1.5 mm? / 28-16 AWG.

Setpoint signals

» Potentiometer
0-10 VDC, 10 kQ (via internal voltage supply).
Screened cable: 0.5 - 1.5 mm? / 28-16 AWG.
Maximum cable length: 100 m.

» Voltage signal
0-10 VDC, R; > 50 kQ.
Tolerance: + 0 %/- 3 % at maximum voltage signal.
Screened cable: 0.5 - 1.5 mm? / 28-16 AWG.
Maximum cable length: 500 m.

« Current signal
DC 0-20 mA / 4-20 mA, R; = 175 Q.
Tolerance: + 0 %/- 3 % at maximum current signal.
Screened cable: 0.5 - 1.5 mm? / 28-16 AWG.
Maximum cable length: 500 m.
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Sensor signals

» Voltage signal
0-10 VDC, R; > 50 kQ (via internal voltage supply).
Tolerance: + 0 %/- 3 % at maximum voltage signal.
Screened cable: 0.5 - 1.5 mm?2 / 28-16 AWG.
Maximum cable length: 500 m.

» Current signal
DC 0-20 mA / 4-20 mA, R; = 175 Q.
Tolerance: + 0 %/- 3 % at maximum current signal.
Screened cable: 0.5 - 1.5 mm?2 / 28-16 AWG.
Maximum cable length: 500 m.

Internal power supplies

* 10 V power supply for external potentiometer:
Max. load: 2.5 mA.
Short-circuit protected.

* 24V power supply for sensors:

Max. load: 40 mA.

Short-circuit protected.
Signal relay output
Potential-free changeover contact.
Maximum contact load: 250 VAC, 2 A, cos ¢ 0.3 - 1.
Minimum contact load: 5 VDC, 10 mA.
Screened cable: 0.5 - 2.5 mm? / 28-12 AWG.
Maximum cable length: 500 m.
Bus input
Grundfos bus protocol, GENIbus protocol, RS-485.
Screened 3-core cable: 0.2 - 1.5 mm? / 28-16 AWG.
Maximum cable length: 500 m.

21. Technical data - threE-phase pumps,
11-22 kW

21.1 Supply voltage

3 x 380-480 V - 10 %/+ 10 %, 50/60 Hz - 3 %/+ 3 %, PE.
Cable: Max. 10 mm?/ 8 AWG.

Use min. 70 °C copper conductors only.

Recommended fuse sizes

Motor size [kW] Max. [A]
11 32
15 36
18.5 43
22 51

Standard as well as quick-blow or slow-blow fuses may be used.

21.2 Overload protection

The overload protection of the E-motor has the same
characteristic as an ordinary motor protector. As an example, the
E-motor can stand an overload of 110 % of |5, for 1 min.

21.3 Leakage current

Earth leakage current > 10 mA.

The leakage currents are measured in accordance with
EN 61800-5-1.



21.4 Inputs/output

Start/stop

External potential-free contact.

Voltage: 5 VDC.

Current: < 5 mA.

Screened cable: 0.5 - 1.5 mm? / 28-16 AWG.
Digital

External potential-free contact.

Voltage: 5 VDC.

Current: < 5 mA.

Screened cable: 0.5 - 1.5 mm?2 / 28-16 AWG.

Setpoint signals

» Potentiometer
0-10 VDC, 10 kQ (via internal voltage supply).
Screened cable: 0.5 - 1.5 mm? / 28-16 AWG.
Maximum cable length: 100 m.

« Voltage signal
0-10 VDC, R; > 50 kQ.

Tolerance: + 0 %/- 3 % at maximum voltage signal.

Screened cable: 0.5 - 1.5 mm?2 / 28-16 AWG.
Maximum cable length: 500 m.

+ Current signal
DC 0-20 mA / 4-20 mA, R; = 250 Q.

Tolerance: + 0 %/- 3 % at maximum current signal.

Screened cable: 0.5 - 1.5 mm? / 28-16 AWG.
Maximum cable length: 500 m.

Sensor signals
+ Voltage signal

0-10 VDC, R; > 50 kQ (via internal voltage supply).
Tolerance: + 0 %/- 3 % at maximum voltage signal.

Screened cable: 0.5 - 1.5 mm? / 28-16 AWG.
Maximum cable length: 500 m.

» Current signal
DC 0-20 mA / 4-20 mA, R; = 250 Q.

Tolerance: + 0 %/- 3 % at maximum current signal.

Screened cable: 0.5 - 1.5 mm? / 28-16 AWG.
Maximum cable length: 500 m.
Internal power supplies

» 10 V power supply for external potentiometer:
Max. load: 2.5 mA.
Short-circuit protected.

» 24V power supply for sensors:

Max. load: 40 mA.

Short-circuit protected.
Signal relay output
Potential-free changeover contact.
Maximum contact load: 250 VAC, 2 A, cos ¢ 0.3 - 1.
Minimum contact load: 5 VDC, 10 mA.
Screened cable: 0.5 - 2.5 mm?2/ 28-12 AWG.
Maximum cable length: 500 m.
Bus input
Grundfos bus protocol, GENIbus protocol, RS-485.
Screened 3-core cable: 0.2 - 1.5 mm?2 / 28-16 AWG.
Maximum cable length: 500 m.

21.5 Other technical data
EMC (electromagnetic compatibility to EN 61800-3)

Motor Emission/immunit
[kW] y
1.1 Emission:
1.5 The motors may be installed in residential areas
22 (first environment), unrestricted distribution,
3.0 corresponding to CISPR11, group 1, class B.
4.0 Immunity:
55 The motors fulfil the requirements for both the first
75 and second environment.
11 Emission:
15 The motors are category C3, corresponding to
18.5 CISPR11, group 2, class A, and may be installed in
22 industrial areas (second environment).

If equipped with an external Grundfos EMC filter, the
motors are category C2, corresponding to CISPR11,
group 1, class A, and may be installed in residential
areas (first environment).

Warning

When the motors are installed in
residential areas, supplementary
measures may be required as the
motors may cause radio interference.

Motor sizes 11, 18.5 and 22 kW comply with

EN 61000-3-12 provided that the short-circuit power
at the interface point between the user's electrical
installation and the public power supply network is
greater than or equal to the values stated below. It is
the responsibility of the installer or user to ensure, by
consultation with the power supply network operator,
if necessary, that the motor is connected to a power
supply with a short-circuit power greater than or
equal to these values:

Motor size Short-circuit power
[kW] [kVA]
11 1500
15 -
18.5 2700
22 3000

15 kW motors do not comply with
ot | EN61000-3-12.

By installing an appropriate harmonic filter between
the motor and the power supply, the harmonic
current content will be reduced. In this way, the

15 kW motor will comply with EN 61000-3-12.
Immunity:

The motors fulfil the requirements for both the first
and second environment.

Contact Grundfos for further information.
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Enclosure class

* ThreE-phase pumps, 1.1 - 7.5 kW: IP55 (IEC 34-5).
* ThreE-phase pumps, 11-22 kW: IP55 (IEC 34-5).
Insulation class

F (IEC 85).

Ambient temperature

During operation:

+ Min. -20 °C

+ Max. +40 °C without derating.

During storage/transport:

+ -30to +60 °C (0.37 - 7.5 kW)

+ -251t0 +70 °C (11-22 kW).

Relative air humidity

Maximum 95 %.

Sound pressure level

ThreE-phase pumps:

Speed stated on

Motor nameplate Sound pressure level
[kw] [min“1] [dB(A)]
2800-3000 60
11 3400-3600 65
2800-3000 65
13 3400-3600 70
2800-3000 65
2.2 3400-3600 70
2800-3000 65
3.0 3400-3600 70
2800-3000 70
4.0 3400-3600 75
2800-3000 75
>3 3400-3600 80
2800-3000 65
75 3400-3600 69
2800-3000 63
" 3400-3600 68
2800-3000 64
15 3400-3600 68
185 2800-3000 66
3400-3600 70
- 2800-3000 66
3400-3600 70
22. 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.
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23.

>

Mpenynpexaexue

Mpexae yem npucTynatb kK paboTam Mo MOHTaXy
obopynoBaHusi, He06X0AUMO BHUMATENbHO U3Y4YUTb
AaHHbIN AOKYMeEHT. MoHTax 1 akcnnyatauus
000opynoBaHWs AOMKHbI NPOBOAUTLCS B
COOTBETCTBUU C TPEBOBAHUSIMU [AHHOIO JOKYMEHTA,
a TaKke B COOTBETCTBMM C MECTHbLIMW HOpPMaMu U
npasunamMmu.

1. 3Ha4yeHMe CMMBOJIOB U HagNMcen B JOKYMEHTe

> . B>

MpeaynpexaeHve
HecobniogeHne gaHHbIX NpaBu TEXHUKN
6€e30MacHOCT MOXET NPUBECTU K TpaBMaM.

MpenynpexaeHue

KoHTakT ¢ ropsuMmuy noBepxHocTAMN ob6opyaoBaHns
MOXET NMPUBECTM K OXKOraM W TSHKKUM TeNecCHbIM
noBpexaeHnaMm.

HecobniopgeHve gaHHbIX npasun TEXHUKU

6e30MacHOCTV MOXET BbI3BaTb OTKa3 WU

YkasaHue

nospexaneHune oGopy,qosava.

MpumevaHusa unun YKadaHua, ynpouwawune paGOTy n
rapaHTupyrouine 6eaonaCHy}o aKcnnyartauuto.
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2. O6wmne cBegeHuns

HacTosiwee pykoBoACTBO SIBNSIETCH 4OMNOMHEHUEM K PYKOBOACTBY
Mo MOHTaXy M 3KCnyaTauun COOTBETCTBYIOLWMX CTaHA4apTHbLIX
HacocoB CR, CRI, CRN, CRT, SPK, MTR, CM n BMS hp.
MHCTpyKUMK, HE NpeacTaBneHHble B HACTOALEM PYKOBOACTBE,
CMOTpUTE B PYKOBOACTBE MO MOHTaXy W 3KcniyaTauum
cTaHgapTHOro Hacoca.

3. O6Lwee onucaHue
E-Hacocbl komnaHum Grundfos ocHalleHbl cTaH4apTHbIMU
aneKkTpoaBuUraTensiMm co BCTPOEHHbIM NpeobpasoBaTtenem

YyacToTbl. Hacockl npegHa3sHaveHbl AnA NOAKIOYEeHNS K
TpExdasHoW ceTn ANEKTPONUTaHUS.

3.1 Hacochl 6e3 yctaHOBNEeHHOro Ha 3aBofe AaTyuka

Hacockl o6opyaoBaHbl BCTpoeHHbIM [1-koHTponnepomM n moryT
OblTb HACTPOEHbI NOA BHELIHUI AaT4MK, obecneymBaoLwmnn
perynvpoBKy criefyrLimx napaMmeTpos:

* [aBreHue;

* nepenaj AaBneHus:;

* Temnepatypa;

* nepenajg Temneparyp;

* pacxog.

Ha 3aBoge-u3rotoBuTene Hacochl NpeABapUTENbHO HACTPOEHbI
Ha Heperynvpyemsiii pexum ynpaeneHus. NU-koHTponnep MoXHO
aKkTMBMpoBaTh ¢ noMoubto nynsta R100 nnv nporpammbl
Grundfos GO Remote.

3.2 Hacocbl ¢ gaTt4ymMKomMm gaBreHus

Hacocbl ocHalleHbl BCTpoeHHbIM MA-koHTponnepom, 1 B
COOTBETCTBMW C HAcCTpOWKamMu perynupoBaHne gaBneHns
HarHeTaHus OCYLLEeCTBNSETCS AAaTYNMKOM AaBMEHNS.

Hacochbl ycTaHOBMEHb! Ha PerynupyeMblii pexnM ynpasneHus.
Hacocbl B OCHOBHOM MCMONb3yoTcst ANs NoaaepXkaHus
NMOCTOSIHHOIO AaBMeHNs B CUCTEMAX C NepPeMEHHbIM
BogonoTpebneHnem.

3.3 HacTpowku
OnucaHue HacTpoek, NpUMEeHUMbIX K HacocamM bes

YCTaHOBJ1IEHHOIo Ha 3aBoae Aatyunka n K HacocamM C JaT4nUkom
OaBleHusa, yCTaHOBJMTIEHHbIM Ha 3aBoje.

YcTaHOBNeHHOe 3HaYeHune

Tpebyemoe ycTaHOBNEHHOE 3HAYEHME MOXHO 3a4aTh OOHUM U3
Tp€x cnocoboB:

* HenocpeacCTBeHHO Ha NaHenu ynpaesneHusa HacoCoM
* 4epes BXOAO BHELIHEro curHana 3agaHusa yCtaBkU

* C MOMOLLbIO NyNnbTa ANCTaHUMOHHOro ynpasneHus R100 wnun
Grundfos GO Remote.

Opyrve HacTpomku

Bce ocTanbHble HacTPOMKU MOXHO 3afaBaTh TOMbKO NPV MOMOLLM
nyneTa AgncraHumnoHHoro ynpaenenwus R100 wnun Grundfos GO
Remote.

BaxHble napameTpbl, Takne Kak hakTu4eckoe 3HayeHne
napamMeTpa ynpasneHusi n aHepronoTpebneHne, MoxHo
onpeaennTb C NOMOLLBIO NyNbTa AMCTaHLMOHHOIO yrpaBneHus
R100 nnu Grundfos GO Remote.

Ecnu Tpebytotca ocobble nnu cneunanbHble HaCTPOWKMU,
nonb3ynTecb nporpaMmHblM obecneveHmem Grundfos PC Tool
E-products. [ina nony4yeHnsa 4ONONHUTENLHOM HAOopMaLum
obpalyanTecb B permoHanbHoOe NpeacTaBUTENbCTBO KOMMNAHMK
Grundfos.

4. MoHTaX MexaHM4eCcKoMn 4acTu

Hacoc gonxeH 6biTb HAAEXHO 3aKpennéH Ha NPOYHOM
byHAaMeHTe C NoMoLLbl BONTOB, YCTAHOBINEHHbIX B OTBEPCTUSA
BO hriaHue unu nianTe-oCHOBaHUN.

B cooTtBeTcTBUM C pa3peweHnem UL/cUL gomxHbl

6bITb BbIMNOMHEHbBI AOMNOMHUTENbHbIE MOHTaXHbIE

npoueaypebl, ykasaHHble Ha cTp. 59.
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4.1 OxnaxpeHue anekTpoaBuratens

[nsa obecnevyeHnsa 4OCTAaTOMHOIO OXNaXxAeHns anekTpoaBuraTens

1 9NeKTpOHHOro obopygoBaHusa cobrnogante crnegyowune

TpeboBaHus:

* Ybegutecb B HAaNM4umM 4OCTATOMHOIO KONMMYECTBa BO3dyXa Ans
OoXnaxaeHus.

* [MoppepxuBarite TemnepaTypy OxnaxaatoLlero Bo3gyxa Huxe
40 °C.

* Cnegute 3a ynctoton pebep 1 nonacten BeHTUNATOpA.

4.2 MoHTaX BHe nomMmelleHus

[Mpu MoHTaxe BHe nNomMeLleHnss Heobxoaumo obecneunTb
COOTBETCTBYHLLYIO 3alMTY Hacoca, YTobbl UCKMIOYUTL
obpasoBaHue KOHAEeHcaTa Ha 3NeKTPOHHbIX AeTanax. Cm. puc. 1.

TMO00 8622 0101 - TM02 8514 0304

Puc.1 [puMepbl 3alWUTHBIX KOXYXOB

CHUMUTe CruBHYt0 NPO6KYy BHM3, YTOOLI NpeaoTBPaTUTHL
obpasoBaHve Bnaru n Bogbl B anekTpoasuratene.

BepTnkanbHO MOHTMPYeMble HacoChl MMEIOT Knacc 3almThl
kopnyca IP55 nocne yganeHus pe3b6oBoi NpobKu CIIMBHOrO
oTBepcTUs. FOpU3oHTaNbHO MOHTUPYEMbIE HAaCOChl UMEIOT APYron
Knacc 3awmTbl kopnyca - [P54.

5. dnekTpuyeckne NoaKnOYEeHUs

Mopsipok nogkntoveHnsi E-HacocoB K UCTOYHMKaM NUTaHUSA
NpyBEAEH Ha CreayrLmX CTpaHuLax:

5.1 Hacocbl ¢ mpéxghasHbiMu anekmpodsuzamernsmu,
1,1-7,5 kBm, ctp. 32

5.2 Hacocbl ¢ mpéxghasHbiMuU anekmpodsuzamernsmu,
11-22 kBm, c1p. 35.

5.1 Hacocbl ¢ Tpéxda3HbIMU anekTpoaBUraTensimum,
1,1-7,5 kBT

Mpenynpexaexue

MoTpebutenb nnu MoHTaXKHast opraHu3aLms HecyT
OTBETCTBEHHOCTb 3a NPaBUIIbHOE NOAKMYEHNE
3a3eMIieHus1 U 3alnTbl B COOTBETCTBUM C
OEeNnCcTBYOLWMMN HaLMOHANbHBIMU Y MECTHBIMU
HOpMaTUBHbIMUK cTaHAapTamu. Bece onepaumu
OOMMKHbI BbIMOMHATHCS KBANMULMPOBaHHbIM
nepcoHasnom.

MpenynpexaeHue

Mepen Tem kak NPpoOM3BOAUTbL Kakue-nmbo paboTkl B
KrneMMmHoun Kkopobke Hacoca, HeobXxoaUMO OTKMYNTb
BCE Lenu aneKkTponuTaHns He MeHee YeM Ha 5
MUWHYT.

O6paTute BHUMMaHUe, YTO pene curHanusauum
MOXET ObITb MOAKMOYEHO K BHELLUHEMY UCTOYHUKY
NUTaHNUs U MOXET ocTaBaTbCs 3anuTaHHbIM Npu

OTKIMO4YEHUN CeTeBOoro NUTaHuA.

[ns o603HayeHns faHHOTO NpeaynpexaeHns Ha
KNeMMHOM KopobKe ABuraTensi UMeeTcsl Aprblk
XENToro upera:



5.1.1 NMogroToBka

Mepen nogknioveHnem E-Hacoca Kk ceTn anekTponuTaHust
Heo6XoAMMO BHMMATENbHO U3YYNTb CXEMY Ha NPUBEOEHHOM
HWXe PUCYHKeE.

_____ T
L1 —: : — L1
L2 — vy30 ! — L2
L3 —: : ——— L3
PE

wfe

Puc. 2 Hacoc, nogkmnoyYeHHbIN K CETU C CETEBBLIM
BbIKItoMaTenem, pe3epBHbIMU NNaBKUMKU
npegoxpaHuTensmmn, 4ONONHUTENbHOW 3aLLUTON U
3alUTHBIM 3a3eMrieHnemM

TMO0O0 9270 4696

5.1.2 3awmTa OoT yaapa 3NMeKTPOTOKOM NPU HENpPSIMOM
KOHTaKTe

MpenynpexaeHue
Hacoc HeobxoanmMo 3a3emMnnTb B COOTBETCTBUM C
rocyaapcTBeHHbIMU HOpMaTMBaMMU.
Ecnu Tok yTeukn anekTpoaBuratenein MoLWHOCTbO OT
4 po 7,5 kBT npeBbiwaet 3,5 MA, 6yabte ocobeHHO
OCTOPOXHbI NP 3a3eMEeHUN AaHHbIX
anekTpoABuUraTenem.
B ctaHgaptax EN 50178 n BS 7671 npuBogsaTcsa crnegyowme
Mepbl NPeAOCTOPOXHOCTUN ANA ToKa yTedkn > 3,5 MA:
* Hacoc pgomxeH ObiTb YCTaHOBMNEH CTaLMOHAPHO U
HEeMoABWXHO.
* Hacoc pomxeH 6bITb NOCTOSAHHO NMOAKIOYEH K CETU.
+ [lopknioyeHne 3a3eMneHns AOMMKHO BbIMOMHATHCS ABONHbBIM
NpOBOAOM.
MpoBoaa 3alnMTHOro 3a3eMneHns BCeraa AOMKHbI UMETb
LiBETOBYI0 MapKMpoBKY xéntoro/aéneHoro (PE) nnu xéntoro/
3enénoro/cuHero (PEN) ugeTa.

5.1.3 Pe3epBHble nnaBKue npepoxpaHuTenu
PekomeHayeMble pa3amepbl NpegoxpaHuTenen ykasaHol B
pasgene 20.1 HanpsixeHue numaHus.

5.1.4 JononHuTenbHana 3awWwuTa

Ecnun Hacoc nogknoyeH K anekTpuyeckor ycTaHoBKe, B KOTOPOW B
KayecTBe AOMNOMHUTENbHON 3alKThl UCMOMb3YyeTCs 3aluTa oT
Toka yTeykun Ha 3emnio (Y30), aBToMaT 3alUMTHOrO OTKIIOYEHUS
[OIDKEH UMETb MapPKUPOBKY:

—__ VY30

[aHHbI aBTOMAT 3aLMTHOTO OTKMIOYEHUSI OTHOCUTCS K TUny B.
CnepyeT yunTbiBaTb CyMMapHble TOKWN YTEYKN BCEro
anekTpoobopynoBaHMA B MeCTe YCTaHOBKMW.

Tok yTeukn anekTpoasuraTens npu aKkcnnyaTauum B HOpManbHbIX
ycnoBusix cM. B pasgene 20.3 Tok ymeyku.

Bo Bpemsi 3anycka 1 B CETAX C HECUMMETPUYHBLIM NUTAHMEM TOK
yTeYKN MOXeT ObITb Bbllle 06bIYHOrO, B peaynbraTe Yero MoXxeT
cpabotatb ¥30.

5.1.5 3awmTa anekTpoaBuraTtens

BHewHAs 3awmTa anekTpoaBuratens Hacoca He Tpebyetcs.
AnekTpoaBuraTenb OCHaLWEH TENSIOBOW 3alnToOn oT
Me[JIEHHO HapacTalLmMxX neperpy3ok 1 6riokMpoBku

(FOCT 27888 (IEC 34-11), TP 211).

5.1.6 3awmuTa OT NepexoaHOro HanpsXXeHusi B CeTU

Hacoc 3alniéH oT nepexogHblIX Hanps>KeHU ¢ NOMOLLbLO
BapMCTOPOB, BKMIOYEHHbIX Mexay daszamu n mexay dasamu n
3eMnen.

5.1.7 HanpsixeHMe NUTaHUA U CeTb 3NEKTPONUTaHUsA
3 x 380-480 B - 10 %/+ 10 %, 50/60 ', 3aWwmnTHOE 3a3eMNEHME.

3HayeHns HanpsXeHUsl NUTaHUS U YacTOThbl TOKA yKa3aHbl Ha
dvpmeHHoI Tabnuyke Hacoca. [laHHble napaMeTpbl JOMKHbI
COOTBETCTBOBATbL NapamMeTpam 3MeKTPoCceTH, K KOTopom
nopakntoyaeTcs ycraHoBKa.

lMpoBoga B pacnpegenntenbHoOW KOpobke JOMKHbI OblTb
MaKCMMarnbHO KOPOTKUMU. McknioyeHne cocTaBnsieT NpoBof,
3aLUMTHOrO 3a3eMIeHNs: ero AnuHa BbibnpaeTtca Tak, 4Tobbl Npn
cny4aviHOM BbigepruBaHum kabensa n3 kabenbHom MydTbl
nocneaHUM NpPoBoAOM, KOTOPLIA Npu aToM obopeeTcs, 6bin
NpoBOA 3aLLUTHOrO 3a3eMIeHus.

— L1

MH\\\\\\\
ISRE
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Puc. 3 T[logkntoveHne K CeTn anekTponuTaHmsa

KaGenbHble ynnoTHeHus

KabenbHble ynnoTHeHUst cooTBeTCTBYIOT cTaHaapTy EN 50626.
+ KabenbHoe ynnotHeHue 2 x M16, guameTp kabens &4-310
+ KabenbHoe ynnotHeHue 1 x M20, guameTp kabens &9-317
* BbibuBHbIE OTBEpPCTUS ANs BBOAA kabensa 2 x M16.

Mpenynpexaexune
Ecnu nuTatowmin kabenb NoBpeXaéH, TO OH JOJIKEH
ObITb 3aMeHEH KBannMULMPOBaHHbIM NEPCOHANOM.

Tunbl ceTn

E-Hacocbl Grundfos ¢ TpéxdasHbiMu anekTpoaBuraTensamm
MOXHO NOAKMIYNTL K ceTu noboro Tuna.

MpepynpexaeHue

3anpelaeTcs nogknoyaTte E-Hacockl ¢
TpéxdasHbIMN INEKTPOABUraTENAMMN K CETU NMUTAHUSA
C HanpsbkeHnem mexay dason n 3emnén bonblue
440 B.
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(NY) umxoaky

5.1.8 MNMyck/ocTaHOB Hacoca

KonuyecTtBo nyckoB 1 OCTaHOBOB MyTEM Modaun u

OTKITIOYEHUA NUTaKLWero HanpsaxeHna He 4OJKHO

npesbllaTh 4 pa3 3a 0QUH Yac.
Mpu nogknoYeHMn Hacoca K CeTW NUTaHUS, OH Ha4yHeT paboTaTb
npuMepHo Yepes 5 cekyHa.

Ecnun Tpebyetcsa 6onee yactoe BKMOYEHNE U BbIKIOYEHNE
Hacoca, Heo6xo0AMMO MCMOoNb30BaTb BXOA AN BHELWHEro curHana
nycka/octaHoBa NPV BKNIOYEHUW/BBIKMIOYEHUN Hacoca.

Ecnun Hacoc Bknio4yaeTcs unm oTknioyYaeTcs ¢ NOMOLLbIO
BHewwHero curHana BKJ1/BbIKI, oH HaunMHaeT paboTaTtb
HeMeaneHHo.

ABTOMaTU4YECKMA NOBTOPHbLIN NYCK

Ecnun Hacoc, ycTaHOBMNEHHbIN HAa aBTOMaTUYeCKUi
NOBTOPHbIV NYCK, BbIKMOYaeTca ns-3a
:
HencnpaBHOCTW, TO MOCHe eé yCTpaHeHUs OH
HaymHaeT paboTaTb aBTOMaTUYECKM.
OpaHako aBToMaTUYEeCKUA NOBTOPHbIV NYCK MPUMEHUM TOMbKO AN
TaKnX TUNOB HEUCNPaBHOCTEW, KOTOPble UMeloT

COOTBETCTBYIOLLME HACTPOMKK. Kak npaBmno, 310 ogHa 13
creayoLmMX HEUCTPABHOCTEN:

* BpeMeHHasi neperpyska;
* HeucnpaBHOCTb B CUCTEME 3MeKTPONUTaHus.

5.1.9 NoaknioyeHus paclumpeHHoro moaynsa BBoAa/BbiBoaa

B ctaHpapTHoM ucnonHeHnmn Hacockl CRE, CRIE, CRNE, CRTE,
SPKE, MTRE, BMS hp noctaBnsoTcs ¢ pacluMpeHHbIM Mogynem
BxoAa/Bbixoaa. 1o 3aka3y AaHHble TUMbl HACOCa MOXHO
nprobpectn ¢ 6a30BbIM MOAYNEM BXOA0OB/BbIXOAOB,

cm. 5.1.10 CoeduHeHus 6azosoz2o Modynsi goda/ebieoda Hacoca.

PaCLLIVIpeHHbIﬁ mMoaynb BBoAa/BbIBOAA

Mopaynb MMeeT HecKonbko BXOAOB W BbIXOA4O0B, YTO NO3BONSET
MCMONb30BaTh 3MEeKTPOABUraTenb B COBPEMEHHBIX YCTaHOBKaX,
TpebytoLwnx 6onbLIOro KoMyecTsa BXOA0B U BbIXOAO0B.

PacwupeHHbIi Mogynb BBoAa/BbIBOAA MMEET criegyloLmne
BO3MOXXHOCTM NOAKIIOYEHUS:

* KNemmbl nycka/oCcTaHoBa;

*  TpY UMPPOBLIX BXOAA;

* OAMH BXOA ANs 3afaHusi yCTaBok;
* 0OVH BXOA AaTyuKa;

* OOWH aHanoroBbIil BbIXOA,

* wwuHa GENIbus.

Ecnun BHewHun Boikntovatens BKIT/BbIKIT He

YkasaHve | MOAKMNKOYEH, KNeMmbl 2 1 3 HeoBX0AMMO COEANHUTL

nepemMblYKOW.
B kauyecTBe Mepbl NPEAOCTOPOXHOCTM NPOBOAA, KOTOPbIE
Heo6XoAMMO MOAKMNIYATb K YKa3aHHbIM rpynnam coeAuHEeHuHN,
crnepyert TWaTenbHO M30NMPOBaTh MO BCEN AJTUHE.
Ipynna 1: Bxoabl
* nyck/ocTtaHoB (knemmbl 2 1 3)
* umudposble Bxoabl (knemmbl 119,101 9, 11 1 9)
* BXOA ANS 3ajaHus ycTaBok (knemmbl 4, 5 n 6)
* BXO[ OCHOBHOrO gatyuka (knemmbl 7 u 8)
* GENIbus (knemmbl B, Y 1 A).

Bce Bxogbl M3HYTPY M30MMPOBaHbI OT NMOAKIMHOYEHHbIX K
3MeKTPOCeTV TOKOBEAYLUNX YacTel Npyu NOMOLLM YCUINEHHON
M30MSILUM U ranbBaHUYECKM U30NMPOBaHbI OT APYInX
anekTpouenen.

Ha Bce kneMMbl ynpaBneHvst nogaéTcst NOHWXKEHHOe HanpshxeHne
Ansi noBblWweHns anekTpobesonacHoctu (PELV).
370 obecneynBaeT 3aWuUTy OT yaapoB TOKOM.

F'pynna 2: Beixog (curHanbHoe pene, knemmbl NC, C,
NO)
Bbixoa ranbBaHU4eckn n3onupoBaH oT gpyrmx uenen.

Takum o6pa30M, Ha BbIX04 MOXET ObITb NoAaHO pa6oqee nnu
3allNUTHOE CBEPXHU3KOE HanpsaxeHune.

» AHanoroBblii BbIxog (knemma 12 n 13).
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Fpynna 3: MutaHne ot cetn (knemmbl L1, L2, L3)

lanbBaHMYeckas pa3Bsi3ka [JoJkHa oTBevaTb TpeGoBaHUAM
ycuneHHom nsonsuum cornacHo ctaHgapty FOCT P 52161

(EN 60335), Bkntovas TpeboBaHMsa NO ANMHE MYTU TOKa YTEYKN U
Jonyckam.
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Puc. 4 Knemmbl coegmHeHun, paclivpeHHbli Mmogyns BBoaa/
BblBOAA



5.1.10 CoeanHeHusa 6a3oBoro moaynsa BBoAaa/BbiBoga Hacoca

B ctaHgapTtHom ncnonHeHumn Hacocel CME noctaBnsitotcs ¢
6a30BbIM Moaynem BBoga/BbiBoaa. [1o 3aka3y Hacoc MOXHO
nprvobpecTy ¢ pacluMpeHHbIM MOAYeM BXOA0B/BbIXOA0B,

cm. 5.1.9 ModknoveHus pacwupeHHo2o Modyrisi 8eoda/8bigoda.

Ecnu BHewHunn Boikntovatens BKIT/BbIKIT He

NOAKIIOYEH, KNneMmbl 2 n 3 Heo6X0AMMO COeANHNUTL

nepembIYKON.
B kavecTBe Mepbl NPeJoCTOPOXHOCTM NPOBOAA, KOTOPbIE

HeobxoAMMO noAknloYaTh K ykasaHHbIM rpynnam CoevHEHW,
cneayert TWaTenbHO U30MMPOBaTh MO BCEW ANUHE.

Ipynna 1: Bxoabl
* nyck/ocTaHOB Knemmbl 2 n 3
* uudpoBown Bxoa knemmbl 1 1 9

* BXOA ANs 3agaHusi ycTaBku knemmbl 4, 5 un 6
* BXOA gaTyuka Knemmbl 7 n 8
* GENIbus
Bce Bxogbl (rpynna 1) n3onmpoBaHbl OT MOAKITHOYEHHbIX K
3MEeKTPOCeTN TOKONPOBOAALLMX YacTel anekTpoobopyaoBaHus ¢
MOMOLLbIO YCUITEHHOW U30NALMN U ranbBaHNYeCKN N30MMPOBaHbI
OT ApPYrux anekTpouenen.

knemmbl B, Y n A

Ha Bce knemmbl ynpaBneHns nogaéTcsi MOHMKEHHOe HanpsikeHve
Ansi noBblWweHus anekTpobesonacHoctu (PELV).
370 obecneynBaeT 3awWnTy OT YAAPOB TOKOM.

F'pynna 2: Beixop (curHanbHoe pene, knemmbl NC, C, NO)

Bbixog (rpynna 2) ranbBaHWYeCcKn U30MMPOBaH OT APYrux
anekTpouenen. Takum ob6pa3om, Ha BbIXOA MOXET ObITb NOAaHO
paboyee nnu 3alWMTHOE CBEPXHU3KOE HaMpsiKeHWe.

I'pynna 3: NMutaHue ot cetn (knemmbl N, PE, L)

lanbBaHMuYeckas pa3Bsi3ka JOoMmKHa oTBeYaTb TpeboBaHuAM
ycuneHHou nsonsuum cornacHo ctangapty FOCT P 52161

(EN 60335), Bkntovass TpeboBaHMsA MO ANMHE NYTU TOKA YTEYKU U
faonyckam.
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Puc. 5 Knemmbl coegmHeHuin, moaynb BBoAa/BbiBOAa Hacoca

5.2 Hacocbl ¢ Tpéxda3HbIMU anekTpoaBUraTensimm,
11-22 kBT

Mpenynpexaexune

MoTpebutenb nnu MoHTaXKHast opraHu3aums HecyT
OTBETCTBEHHOCTb 3a NpaBuSibHOE NOAKNIoYeHe
3a3eMITeHNs 1 3alnTbl B COOTBETCTBUM C
OEeNCTBYOLMMU HaLWOHaNbHBIMU U MECTHBIMM
HOpMaTuBHbIMW CTaHAapTamu. Bce onepauun
OOIMKHbI BBINOMHATLCA KBaNnMULIMPOBaHHbLIM
rnepcoHanom.

Mpenynpexaexune

Mepen Tem Kak NpoM3BOAUTbL Kakue-nmbo paboTkbl B
KnemMmHon kopobke Hacoca, HeobX0AMMO OTKIYUTL
BCE Lienu 3MeKTPONnTaHns He MeHee YeM Ha 5
MUHYT.

O6paTute BHMMaHue Ha TO, YTO pene curHanusaumm
MOXET ObITb MOAKMIOYEHO K BHELLUHEMY UCTOYHUKY
NUTaHNS U MOXET OCTaBaTbCHA 3anuTaHHbIM Npu
OTKITHOYEHUUN CETEBOrO NMUTaHUS.

MpenynpexaeHue

Bo Bpems paboTbl Hacoca Temneparypa
NMOBEPXHOCTU KIIEMMHOWN KOPOGKN MOXET BbITb
6onbue 70 °C.

5.2.1 MoaroToBKa

Mepen noakntodeHneM E-Hacoca k ceTu anekTponuTaHus
Heo6X0ANMO BHUMATENBbHO U3YYNTb CXEMY Ha NPUBEAEHHOM
HUXE PUCYHKE.
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Puc. 6 Hacoc, noaknoYeHHbIl K CETU C CETEBbIM
BblKItouaTenem, pe3epBHbIMU NaBkKUMM
NpeaoxXpaHUTeNsaMn, JONOMHUTENBHOMN 3aLUNTON U
3alMTHBLIM 3a3eMiIeHneM

5.2.2 3awmTa OT yaapa aneKTPOTOKOM NpU HEMPSMOM
KOHTaKTe

MpenynpexaeHue

Hacoc Heo6xoanmo 3a3eMnnTb B COOTBETCTBUU C
rocyfapcTBeHHbIMM HOpMaTUBaMU.

Ecnu Tok yTeukun anekTpoaBuratenen MOLHOCTbIO OT
11 kBT oo 22 kBt npeBbiwaet 10 MA, byabte
0COBEHHO OCTOPOXHbI MPK 3a3EMIEHUN TaKUX
anekTpoaBuraTenem.

B cootBetcTBMYM co cTtaHgaptom EN 61800-5-1 Hacoc gomkeH
ObITb YCTAHOBMEH CTALUMOHAPHO M HEMOABWXHO, €CNN TOK YTEYKU
> 10 MA.
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[omxHo 6bITb BINOMHEHO O4HO U3 criegyowmnx TpeboBaHun:

*  OTaenbHbIV 3aWUTHBIA NPOBOA, C MONEPEYHbIM CeYEHUEM He
meHee 10 MMm2.

TMO04 3021 3508

Puc. 7 CoeanHeHune oTaenbHbIM 3aLMTHLIM NPOBOAOM C
MCNOMb30BaHNEM OLHOTO NMPOBOAHUKA 4-XKUITbHOIO
cunosoro kabensi (C nonepeYHbIM-ceveHnemM
MUHUMYM10 MM2)

» [lBa 3aWNTHbLIX NPOBOAA C OQMHAKOBLIM NOMEPEYHbLIM
ceyeHneM B Ka4yecTBe CUMoBOro kabens; oanH Nposoa
MOAKIOYAETCs K AOMNOMHUTENBHOMN KNeMMe 3a3eMeHunst B
KnemMMHol kopo6ke.

TMO3 8606 2007

Puc. 8 CoeauHeHne AByx NPOBOAOB 3aLUTHOrO 3a3eMIeHuns
C UCNONb30BaHMEM [ABYX NPOBOAHUKOB 5-XUNbHOIO
cunosoro kabens

MpoBoaa 3alnMTHOro 3a3eMreHns Bceraa AOMKHbI UMETb
LiBETOBYIO MapKMpoBKY xéntoro/aéneHoro (PE) nnu xéntoro/
3enénoro/cuHero (PEN) ugeTa.

5.2.3 Pe3epBHble NnaBKue npepoxpaHuTenu
PekomeHayemble pa3amepbl NpegoxpaHuTenen ykasaHbl B
pasgene 21.1 HanpsixxeHue numaHus.

5.2.4 lononHuTenbHanA 3awWuTa

Ecnu Hacoc NoakmoyeH K 3afeKTpMyYecKon yCTaHOBKe, B KOTOPOM B
KavyecTBe JOMNOMHUTENbHON 3aLnThl UCNOMNb3yeTCs 3almTa ot
Toka yTeykun Ha 3emnio (Y30), aBToMaT 3alUMTHOrO OTKIIOYEHUS
[AOIKEH UMETb MapKUPOBKY:

m:ye,o

[aHHbIN aBTOMAT 3aLMTHOrO OTKMIOYEHUSI OTHOCUTCS K TUny B.
CnepyeT yunTbiBaTb CYMMapHble TOKWU YTEYKN BCEro
3nekTpoobopyaoBaHNS B MECTe YCTaHOBKM.

Tok yTeuku anekTpoaBuratens npy aKkcnnyaTaumm B HOpMarbHbIX
yCcnoBusix cM. B pasgene 21.3 Tok ymeuyku.

Bo Bpemsi 3anycka u B CeTX C HECUMMETPUYHBLIM NUTAHMEM TOK
yTeYKN MOXeT ObITb Bbille 06bIYHOrO, B peaynbrate Yero MoxeT
cpabotatb ¥30.
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5.2.5 3awmTa anekTpogBuraTtens

BHelwHAs 3awuTa anekTpoaBuratens Hacoca He Tpebyertcs.
OnekTpoasuraTenb OCHaLLEH TENMOBOW 3aLMTON OT
MeAJIeHHO HapacTaloLWmMX Neperpy3ok u 6roknpoBKu

(FOCT 27888 (IEC 34-11), TP 211).

5.2.6 3awmTa OT NepexoAHOro HanpsXXeHusi B ceTu

Hacoc sawuiwér oT nepexofHblX HanpsXkeHui B ceTn B
COOTBETCTBUM C TPEOOBaHNAMY HOPMATUBHOW AOKYMEHTaLun
FOCT P 51524 (EN 61800-3) n Bbigep>xuBaeT uMnynbc

VDE 0160.

Hacoc ocHalluéH BapuCcTOpPOM, KOTOPbIV SBNSIETCSA 31IEMEHTOM
3aLuUTbl OT NEPEXOAHbIX HAMNPSXKEHUN B CETU.

BapucTtop nmeeT onpeaeneHHbIn CPok cryXbbl 1 CO BpEMEHEM
ero Heobxoanmo 3ameHnTb. Korga npuaért Bpems MeHsTb
Bapuctop, B R100 n PC Tool E-products nosiButcs
COOTBETCTBYIOLLMIA NpeaynpeanTenbHbIA CUrHarn.

Cwm. pasgen 19. Cepsuc u mexHu4eckoe obcnyxugaHue.

5.2.7 HanpsixkeHne NUTaAHUA U CETb INEKTPONUTaAHUSA

3 x 380-480 B - 10 %/+ 10 %, 50 I'u, 3aMTHOE 3a3eMreHne.
3HayeHns HanpsKeHWs NMUTaHWSA U YacToTbl TOKA yKa3aHbl Ha
dupmeHHou Tabnmyke Hacoca. HeobxoavMmo npoeepuTb
COOTBETCTBUE 3MEKTPUYECKUX XapaKTEPUCTUK 3reKTpoaBuraTens
napameTpam UCTOYHMKA MUTaHUS.

MpoBoaa B pacnpenenuTensHon kopobke JOMKHbI ObITh
MakcumanbHO KOPOTKMMU. VIcknoveHne cocTaBnsieT NpoBoOA
3alUMTHOrO 3a3eMIeHUsI: ero AnnHa BelbupaeTcst Tak, YTobbl Npu
crnyyawHOM BblaeprmBaHun kabens ns kabenbHon MydThbI
nocnegHUM NpoBOAOM, KOTOpPbIV Npu 3Tom obopBeTcs, Obin
NpOBO/ 3aLLMTHOIO 3a3eMIEHUS.

MoOMeHTbI 3aTskkn, kKnemmbl L1-L3:
MWH. MOMEHT 3aTsxku: 2,2 Hm
Makc. MOMEHT 3aTsxku: 2,8 Hm

%

TMO3 8605 2007 - TM04 3048 3508

Puc. 9 TllogkntoveHne K ceTn anekTponuTaHmsa

KaGenbHble ynnoTHeHUs

KabenbHble ynnoTHeHNs cooTBeTCTBYOT cTaHaapTy EN 50626.
+ KabenbHoe ynnotHeHve 1 x M40, guameTp kabens &16-328
+ KabenbHoe ynnotHeHue 1 x M20, guameTp kabens &9-317
+ KabenbHoe ynnotHeHue 2 x M16, guameTp kabens Z4-310
* BbibuBHbIE OTBEpCTUS Ans BBoAa kabens 2 x M16.

MpenynpexaeHune
Ecnu nutatowmin kabenbe NOBpeXaEH, OH LOIKEH
OblTb 3aMeHEH KBannMULMPOBAHHbLIM NEPCOHANOM.

Tunbl ceTn

E-Hacocbl Grundfos ¢ TpéxdasHbiMK anekTpoaBuraTensaMmm
MOXHO MOAKMIYUTb K CeTu Nnboro Tuna.

MpepynpexaeHue

3anpelaeTcs nogkntoyaTte E-Hacockl ¢
TpéxdasHbIMN dNeKTPoABUraTENAMM K CETU NMUTaHWA
C HanpsbkeHnem mexay dason n 3emnén bonblue
440 B.



5.2.8 MNMyck/ocTaHOB Hacoca

KonuyecTtBo nyckoB 1 OCTaHOBOB MyTEM Modaun u

OTKITIOYEHUA NUTaKLWero HanpsaxeHna He 4OJKHO

npesblliaTh OAHOrO pasa B 15 MUHYT.
Mpu nogknoYeHMn Hacoca K CeTW NUTaHUS, OH Ha4yHeT paboTaTb
npuMepHo Yepes 5 cekyHa.
Ecnun Tpebyetcsa 6onee yactoe BKMOYEHNE U BbIKIOYEHNE
Hacoca, Heo6xo0AMMO MCMOoNb30BaTb BXOA AN BHELWHEro curHana
nycka/octaHoBa NPV BKNIOYEHUW/BBIKMIOYEHUN Hacoca.

Ecnun Hacoc BktoYaeTcst Uy OTKIHYaeTCs C NOMOLLLIO
BHewwHero curHana BKJ1/BbIKI, oH HaunMHaeT paboTaTtb
HemeaneHHo.

5.2.9 CoeguHeHusn

B cTaHgapTHOM MCNOMHEHMM HAcoChl NOCTABMASTCA C
pacLUMpeHHbIM MoAyNeM BBOAa/BbIBOAA.
PacwupeHHbIi MOogynb BBoAa/BbIBoAa

PaclvpeHHbIi Moaynb BBOAA/BbIBOAA ABMSETCA CTaHAAPTHBLIM
(PYHKLMOHAaNbHLIM MOAYNEM, YCTAHOBINEHHLIM BO BCEX
anektpoasuratensx MGE mowHocTblo oT 11 go 22 kBT.

Mopaynb MMeeT HecKonbko BXOAOB W BbIXOA4O0B, YTO NO3BONSET
MCMONb30BaTh 3MEeKTPOABUraTenb B COBPEMEHHbIX YCTaHOBKaX,
Tpebytownx 6onbLOro KoNM4yecTsa BXOA0B U BbIXOAO0B.

PacwupeHHbIi Mogynb BBoAa/BbIBOAA MMEET criegytoLmne
BO3MOXXHOCTM NOAKIIOYEHUS:

* KNnemmbl Nycka/ocTaHoBa;

*  TpY UMD POBLIX BXOAA;

* OOWH BXOA ANsi 3aaHusl yCTaBok;

* OOWH BXOA AaTyuka (gatyunk obpaTHOM CBs3n);
* OAVWH BXOA AaTyumka 2;

* OAVH aHanoroBbI BbIXOA;

« pBa Bxoga Pt100;

* [Ba BblXxoAa pene curHanusauuu;

* wwuHa GENIbus.

Ecnun BHewHun Boikntovatens BKJ/BbIKIT He

YkasaHve | MOAKMNKOYEH, KNeMmbl 2 1 3 HeoBX0AMMO COEANHUTL

nepemMblYKOW.
B kauyecTBe Mepbl NPEAOCTOPOXHOCTY NPOBOAA, KOTOPbIE
Heo6XoAMMO MOAKMNIYATbL K YKa3aHHbIM rpyrnnam coeauHeHuH,
crnepyert TWaTenbHO M30NMPOBaTh MO BCEN AJTUHE.
Ipynna 1: Bxoabl
» [yck/ocTaHoB (knemmbl 2 u 3)
* umudposble Bxoabl (knemmbl 119,101 9, 11 1 9)
* BXOA AaTyuka 2 (knemmbl 14 n 15)
» Bxoabl Aatymka Pt100 (knemmbl 17, 18, 19 n 20)
* BXOA ANS 3ajaHusl ycTaBok (knemmbl 4, 5 n 6)
* BXO[ OCHOBHOrO gatyuka (knemmbl 7 u 8)
* GENIbus (knemmbl B, Y 1 A).

Bce Bxoabl M3HYTPY M30MMPOBaHbI OT NMOAKIMHOYEHHbIX K
3MeKTPOCeTV TOKOBEAYLUNX YacTel NPy NOMOLLM YCUINEHHON
M30MsILUM U ranbBaHUYECKM U30NMPOBaHbI OT APYInX
anekTpouenen.

Ha Bce knemmbl ynpasneHua noAaéTtcs NOHWXXEHHOE HanpshkeHne

Ansi noBblWeHns anekTpobesonacHoctu (PELV).

370 obecneynBaeT 3aWuUTy OT ygapoOB TOKOM.

Fpynna 2: Bbixop (curHanbHoe pene, knemmbl NC, C, NO)
Bbixog ranbBaHW4YecKn M3onmMpoBaH OT ApYrux Lenen.

Takum 06pa30M, Ha BbIXOA MOXET ObITb NoAaHo paﬁoqee nnu
3allNTHOE CBEPXHU3KOE HanpsaxXeHne.

« AHnanoroBbii Bbixog (knemma 12 n 13).

Fpynna 3: MutaHue ot cetn (knemmbl L1, L2, L3)
lanbBaHWYeckas pasBs3ka [omkHa oTBedYaTb TpeboBaHWAM
ycuneHHowm nsonauumn cornacHo ctraHgapty EN 61800-5-1,
BKMovas TpeboBaHMsa No ANMHE MYTU TOKa yTEYKM 1 Jonyckam.
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Puc. 10 Knemmbl coeavHeHWi, pacluMpeHHbI Moaynb BBoaa/
BblBOAA
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5.3 CurHanbHble Kabenu

« [nsa BHewHero Bbikntodatens BKI/BbIKJI, undpoBbix BXxoaoB,
YCTaHOBMNEHHOTO 3HAYEHUSI U CUTHArOB AaTynka UCNonb3yinTe
3KpaHMPOBaHHbIN kabenb ¢ NnoLaabo NONepPeyYHoro ceyeHus
He meHee 0,5 MM2 1 He Goneee 1,5 Mm2.

* OkpaHupoBaHue kabenen LOMKHO BbINONMHATLCS
nogkntoyeHnem obonx KOHLOB kabernbHoM 060M0o4KM Ha Maccy
Hacoca. JKkpaHbl LOMKHbI ObITb pacnonoXeHbl MakCMManbHO
6nusko k knemmam. Cm. puc. 11.

TMO02 1325 0901

Puc. 11 3aunwéHHbin kabenb ¢ 3KpaHOM 1 MPOBOAHbLIM
coeanHnem

*  BuHTbI coegnHeHns Ha Maccy OOJIKHbl Bceraa ObITb NPOYHO
3aTAHYTbl, HE3aBUCUMO OT TOro, NOAKIMK4YeH kabenb unu Her.

- [poBoaa B pacnpepenuTenbHO KOpobke JOMKHbI ObITb Kak
MOXHO Kopoue.

5.4 Kabenb onf nogKkno4YeHUs LWUHbI CBA3U

5.4.1 HoBble ycTaHOBKMU

[nsi NoAKMIOYEHNS WUHBI UCNONb3YATE TPEXKUNbHbLIN Kabenb ¢

nonepeyvHbiM cedeHnem nposoga 0,2 MmZ - 1,5 Mm2.

» Ecnu Hacoc nogkntovaeTcs K yCTPOMCTBY, MMeoLeMy Takon
Xe KabernbHbI 3aXXMM, 3KPaHMPYIOLLYI0 ONneTky Heobxogumo
NOAKIMIYUTL K 3TOMY KabenbHOMY 3aXuMmy.

» Ecnu ycTpoWCcTBO HE MMEET TaKoro 3axuma, 3KpaHUPYHLLLYO
ONNeTKy OCTaBMSIOT C 3TON CTOPOHbI HEMNOACOEANHEHHOW, Kak
nokasaHo Ha puc. 12.

2 ¢

TMO2 8841 0904

Puc. 12 lNpucoegmHeHne 3-KMNbHOIO 3KPaHMPOBAHHOIO
kabens

5.4.2 3ameHa paHee yCTaHOBIEHHOro Hacoca

+ Ecnu B cywecTBytoLLleln ycTaHOBKE MPUMEHSANCS
3KPaHMPOBAHHBIN 2-XUNbHbIA kabenb, ero HeobxoanMo
NpUCOeaUHSATb, Kak NokasaHo Ha puc. 13.

————h

TMO2 8842 0904

Puc. 13 lMpucoegnHeHne 2-XnnbHOro aKpaHMpoBaHHOIO
Kabens

« Ecnue CyLLI,eCTByIOU.leIZ YCTaHOBKE NpumMeHsasnca

9KpaHMPOBAHHbIN 3-XUMbHbIV kKabenb, cnegynTe ykasaHusM B
pasgene 5.4.1 Hosebie ycmaHo8KuU.
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6. Cnocobbl perynupoBaHus

YcTaHoBKa napamMeTpoB 1 ynpasneHue E-Hacocamu Grundfos
BbIMNOMHAETCS B COOTBETCTBUM C PEXMMaMI dKCyaTaumm 1
ynpasneHus.

6.1 O630p pexMmMoB

Pexumb HopmanbHbin  — OctaHoB — MuH. — Makc.
paboThl

Cnocobbl Heperynupyembliii —  Perynupyembiii
perynupoBaHus penyIMpY YRy

MocTosiHHOE
nasnevve’

[NocTosHHas
XapaKkTepucTuka

R [na gaHHOro pexuma ynpasrneHna Hacoc OCHaLLEH JaTymKom
nasneHus. Hacoc MoxeT ObiTb Takke OCHaLLEH AaTYMKOM
TeMmnepaTtypbl. B atom cny4dyae B pexume perynmposaHuna
6y,u,eT perynnpoBatbCA NOCTOAHHaA TeMneparypa.

6.2 PaGouun pexum

Ecnu yctaHOBNEeH HopManbHbI pabounini pexmm, MOXHO
BbICTABUTb PErYNMpYyEMbIA UNN HEPETYNUPYEMBIN PEXUM
ynpaBneHus. Cm. pasgen 6.3 Pexum ynpaeneHus.

[pyrve pexumbl paboTbl KOTOpble MOXHO BblIGpaTh, - OcTaHoB,
MwuH. nnn Makc.

» OcTaHoOB:Hacoc OCTaHOBMEH
* MwuH.: Hacoc paboTaeT ¢ MMHMUManNbHOM YacTOTON BpaLeHUs
* Makc.: Hacoc paboTaeT ¢ MakCMMarnbHON YacTOTON BpaLLeHus.

Ha puc. 14 npuBegeHo cxemaTtnyeckoe nsobpaxeHve
MakCUManbHOW U MUHUMaInbHON XapakTepUCcTMK Hacoca.
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Puc. 14 MuvHuManbHas n MakcumarbHasi XapakTepUCcTUKn

Makc. xapakTepuCTuKy, MOXHO UCMONb30BaTh, HaNnpumep, Ans
BEHTUININPOBAHUSI BO BPEMSI MOHTaxa.

Pexum akcnnyartauun B COOTBETCTBUM C MUHUMATbHOW
XapaKkTepucTUKoW cnepyeT BblbupaTh B crnyyae, ecnu
HeobxoAnMa MUHMManbHas nopaya.

B cnyyae oTknOYEHMSA ANEKTPONMMTaHUSA Hacoca HaCTPOMKKM
pexuma paboTbl 6yayT coXxpaHeHbI.

MyneT anctaHumnoHHoro ynpasneHus R100 npepocTasnset
[0NONHUTENbHBIE BO3MOXHOCTU HAacTPOWKMN U UHAMKaLUN
cocTtosiHusA. CMm. pasgen 9. YcmaHoeka napamempos ¢ MoMOubio
nynbma R100.



6.3 Pexxum ynpasneHus

6.3.1 Hacocbl 6e3 ycTaHOBNEHHOro Ha 3aBoAe AaTyuka

Ha 3aBoge-n3roToBuTeNne HacoChbl NpeaBapuTeNlbHO HAaCTPOEHbI
Ha HeperynupyeMblil PeX1UM ynpaBneHus.

[Mpun Heperynupyemom pexume ynpaeneHus Hacoc paboTaeTt B
COOTBETCTBUM C BBEAEHHOWN NMOCTOSIHHON XapaKTepuUCTUKON,

cMm. puc. 15.
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TMOO 7746 1304

Puc. 15 Hacoc B Heperynupyemom pexvme
(nocTosiHHasA xapakTepucTuka)

6.3.2 Hacochbl ¢ gaT4uMKoOM aaBrneHus

Hacoc MoxeT 6bITb HACTPOEH Ha OAMH U3 ABYX OCHOBHbIX
PEXMMOB PErynMpoBaHUs: perynupyemblii U Heperynmpyembii,
cM. puc. 16.

B perynupyemom pexume akcnnyaTalMm Hacoc aBToMaTuyecku
noacTpavBaeT CBOK NPOU3BOAMTENBHOCTL (T.€. AaBneHne Ha
BbIXOJE M3 Hacoca) B COOTBETCTBUU C BbIOpaHHbLIM 3afjaHHbIM
3Ha4YeHMeM perynmpyemoro napameTpa.

Mpun Heperynupyemom pexume ynpaeneHust Hacoc paboTaeT B
COOTBETCTBUUN C BBELEHHOWN NOCTOSIHHON XapaKTepPUCTUKOMN.

Perynupyemsbii Heperynupyemsbin

H H

Hset

/

N &

Q Q

TMO0O 7668 0404

Puc. 16 Hacoc B perynvpyemMom (MOCTOSIHHOE AaBrieHue) nnm
Heperynupyemom (MoCTOSIHHasA XxapakTepucTuka)
pexume

7. YcTaHOBKa napamMeTpoB Hacoca

7.1 3aBoAackasa HacTpourka

Hacocbl 6e3 ycTaHOBNEeHHOro Ha 3aBoje AaTyuka

Ha 3aBoae-n3rotoBmTene Hacochl NpeABapuTeribHO HACTPOEHbI
Ha HeperynupyeMblil PeX1UM ynpaBrneHus.

YctaHoBneHHoe 3HaveHne cooteeTcTByeT 100 % mMakcumansHown
Npov3BOANTENBHOCTU Hacoca (CM. TEXHUYECKUA nacnopT
Hacoca).

Hacocbl ¢ gaTuMkom gaBneHus

Ha 3aBoge-n3rotoButene Hacochl NpeaBapuTeNibHO HAaCTPOEHbI
Ha perynupyembii pexumM ynpasneHus.

YcTaHoBneHHoe 3HavyeHue cootBeTcTByeT 50 % AnanasoHa
n3MepeHns gatynka (CM. NacnopTHY Tabnunyky Ha AaTyuke).

8. YcTaHOBKa napameTpoB C NOMOLLLIO NaHenum
ynpaBneHus

MaHenb ynpasneHna Hacoca, CM. puc. 17, nmeet cneaywuie

KHOMKWN U CBETOBblEe MHOAMKATOPbI:

+ Kuonku ® n @ ans seoaa ycTaBok.

« CaeToBble MO XENTOro useTa Ana UHAMKauum
YCTaAHOBMEHHOIO 3HaYeHMs.

+ CaeToBble MHAMKATOPLI 3enéHoro (paboyvas nHamkaums) n
KpacHOro (aBapuiHasi UHAMKaLuUs) LUBeTa.

- KHonku

CeeToBbl€ -__ Cr—
VHAMKaL M S— @

CBeToBble
NHOMKaTOPbI

TMO02 8513 0304

Puc. 17 lMaHenb ynpasneHns Hacocamu ¢ TpéxdasHbiMu
anektpoasuratenamu, 1,1 - 22 kBt
8.1 YctaHOBKa pabouero pexuma

B03MOXHble HACTPOMKM:
* HopmanbHbin

* OcrtaHoB
e MuH.
* Makc.

Myck/ocTaHoB Hacoca

3anycTuTe Hacoc, yaepxueas kHornky @, noka He otobpasuTcs
Tpebyemas ycTtaBka. OTO HOpMarbHbI PeXum paGoTol.
OcTaHOBUTE HAcOC, yAEPXUBas KHOMKY &, noka He noracHyT Bce
CBeTOBble Nons, U 6yaeT MuraTb TONbKO 3€MEHbIN CBETOBOM
MHOMKATOP.

HacTpoika pexxuma akcnnyatauum B COOTBETCTBUM C
MWHMUMaNbHOW XapaKTepPUCTUKOWN

Haxumaiite Ha @, 4TOBbI NEPENTH K MUH. XapakTepucTUKe
Hacoca (Muraet HMXHee cBeToBoe norne). Kak Tonbko 3aroputcs
HUXHEE CBETOBOE MoMe, HAaXMUTE U yaepxuBaliTte @ B TeyeHune
3 ceKyHA, Moka nore He Ha4yHeT Murathb.

YT10ObI BEPHYTHLCS B HEPETYNNPYEMbIV NN PEFYNMPYEMBIN PEXUM
akcnnyartaumu, HaxumainTe @, noka He oTo6pasutca Tpebyemas
ycTaBka.

o 1€

TMO0O 7346 1304

Q

Puc. 18 3kcnnyaTtaums npu MUHUMarnbHOW XapakTepucTuke
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HacTtponka pexuma akcnnyatayum B COOTBETCTBUM C
MaKCMManbHOW XapaKTepuUCTUKOMN

Haxumarte Ha @, 4To6bl NEPENTH K MaKC. XapakTepucTuke
Hacoca (Muraet BepxHee cBeToBoe norne). Kak Tonbko 3aropurcs
BEpXHee CBETOBOE norne, yaepxusante @ B TedeHne 3 cekyH[,
4YTOObI 3TO MOMNe Havyano muratb.

YT06bI BEPHYTLCS B HEPErynupyeMblii Ui perynmpyemelil pexmm
akcnnyartauum, Haxumainte @, noka He oTobpasntcs Tpebyemas
ycTaBka.

H /E_M;L:;(

TMOO 7345 1304

Q

Puc. 19 3kcnnyaTtauus npyM MakcumarnbHOW XxapakTepucTuke

8.2 HacTtpowka yctaBok
HacTpoiTe ycTaBky HaxaTuem KHonku @ nnm @.

Monsa nHAVKauMKM Ha NaHenu ynpasneHns NoKasblBaloT 3a4aHHbIe
yctaBku. CM. npumepsbl B pa3genax 8.2.1 Hacoc e peeynupyemom
pexume yrnpaesneHusi (peaynuposka 0asneHusi) n 8.2.2 Hacoc s
HepezaynupyemMoMm pexume yrnpasneHus.

8.2.1 Hacoc B perynupyemom pexume ynpasneHus
(perynupoBkKa AaBneHus)

Mpumep

Ha puc. 20 nokasaHo, 4To ropaT nona 5 u 6, Ha KOTopbIX YkasaHa

Tpebyemas yctaska 3 6ap. [lnanasoH ycTaBok coBnagaet ¢
AnanasoHoM AaTymka (CM. NacrnopTHy Tabnuyky Ha AaTt4yuke).

[6ap]
66—

} 1
© 1_
@ 1

|

Puc. 20 YcTtaHoBneHHoe 3HavyeHMe 3agaHo paBHbIM 3 6ap,
perynupoBka gaBreHus

TMOO 7743 0904

O_— ==

8.2.2 Hacoc B HeperynupyemMom pexume ynpasrneHus

Mpumep

B Heperynupyemom pexume ynpaBrneHusi NpON3BoaUTENbHOCTb
Hacoca 3agaeTcsl B AmanasoHe Mexay MUHUManbHOW 1
MaKcMMarbHON xapaktepucTukoin. Cm. puc. 21.

H

BEEBEOEREREB Q
T

N4

¥

TMOO 7746 1304

Puc. 21 Hacrtpoiika npov3BoguTenbHOCTN Hacoca B
HeperynupyemoMm pexuve
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9. YcTaHOBKa napamMeTpoB C NOMOLLLIO NyfnbTa
R100

MynsT R100 komnanum Grundfos npumeHsieTcs ans
6ecnpoBoO4HOM CBSA3N C HACOCOM.

TMO02 0936 0501

Puc. 22 Csasb nynsta R100 ¢ Hacocom ocyuecTBnsercs
NocpeAcTBOM MHAPaKPaACHOIo M3NyyYeHns

Bo Bpems cBsi3u nynst R100 gomkeH 6biTh HanpaBrneH Ha NaHernb
ynpasnenus. Korga nynst R100 B3anmogencTByeT ¢ Hacocom,
KpacHbIi CBETOBOW MHAMKATOP YacTo Muraet. [lepxute nynst
R100 HanpaBneHHbIM Ha NaHenb ynpaBneHns, noka KpacHbln
CBeToAMOo[ He nepecTaHeT murathb.

MAay R100 o6ecneunBaeT BO3MOXHOCTb HACTPOMKN U HAMKALUN
COCTOSIHMSA Hacoca.

MHaukaumsa aucnnes cocToUT U3 YeTbipex napannenbHbIX MeHo
(cm. puc. 23):

0. OBLWME OAHHBIE (cM. pykoBoACTBO No 3KcnnyaTaumu nynsta
R100)

1. OKCIMNYATALNA

2. COCTOAHUE

3. YCTAHOBKA

Homepa Ha oTaenbHbIX AUanoroBbix OKHax MeHto (puc. 23)
yKasbIBaloT Ha pasferbl, B KOTOPbIX ONMWCbIBAETCS N306paxeHHas
yHKUMSA.



%. | @

MYCK

g |

0. OBLUME OAHHBIE

1. 9KCMNYATALMS
9.1.1 |

2. COCTOSIHYUE
9.2.1 |

3. YCTAHOBKA

9.1.2 |

Brew. voTaH. 3HAH.

100

9.2.2 |

LM AENSEHHA

9.3.1 | 9.3.7 4)
Bekn 1 Haw WoTaH. aHaqeHWE]0 Pexiam Ltroeoi Broa 3

o
[t

9.3.7 | 4)

aan ece HameH

c

Fexmm pasaTe

Pexum pasaTe

[_Hoen |

9.2.3 |

9.3.3 |

Untroeci sxoa 4

9.3.8 |

Conte woTaH

=

ParTHH. aHAHEHHE

9.2.4 |

H

Enew. woTaH. aHaq.

He akTHEH

9.3.4 |

P-LHA aoTaHIES

9.3.9 | )

EIZ0E LMCTAH

<=

Uncno adoroToE

1200 min—?

9.2.5 |

Fene curn
AKTHE. B TEH,

934-1 |

PeAENEH. PACHDS

e |

9.3.10 |

Cosk AaHHLIE COCT
=
O

Erlze AaHHEIE cooT

<=

B, mowH.

MoTe. mowA.

9.2.6 |

CurH.pens 1
AHTHE.E TEYSHHE

934-2 |

NatHme

9.3.11 | )

Hazoe pasoTel

[ 21k ]

9.2.7 |

]

CrrH.pens 2
AHKTHE.E TeHYeHHe

Mireawne.

9.35 |

OeHoeHoRlPeasre

He akTHEH

9.3.12 |

S-E.MEH-& CMazEK NoAawnn

‘FameHA NoAWHH.

9.2.8 |

Kronkm Hacoca
- Lt
ARTHEH
=

9.3.6 |

H

AdoTa

ftiam. }’.

GET=3 100 |

9.3.13 | )

CreHHTE ChazHy
ADAWKA. AEMIATENA

KonTrRane
AQAWKA AEBMCATE-NA

n Lol
AHTHEH
=

9.3.14 | )

FamenuTe
MO ALMAHKKK

(1) OaHHOe OKHO NosBNSETCA TOMbKO Afs HACOCOB C TPEXda3HbIMU
anekTpoasuratenamu, 1,1 - 22 kBT.

(2) faHHOE OKHO MosABNSAETCS TONbKO AN HACOCOB C TPEXa3HbIMU
anektpoasuratensamu, 11-22 kBT.

(3) DaHHOE OKHO MoABNAETCHA TOMNBbKO AN HACOCOB C TpéXdasHbiMU
anektpoasuratenamn 1,1 - 7,5 kBT.

(4) OkHO nosiBRsieTCA TOMbLKO MPU HaANMYNKM YyCOBEPLLUEHCTBOBAHHOIO MOAynsi

BBOAa-BbiBOAA.

Puc. 23 O630p meHw0

9.3.7 |

9.3.15 | )

MNoaoreee &
FEHHME OHMALHHA

He akTHEH
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O6wwue cBeAeHUs 0 AUANOroBbIX OKHaxX

B 3aBMCUMOCTM OT BbINOMHSAEMbIX (PYHKLNIA NOSABASETCA OHO
aunanorosoe OKHO WUix ABa.

OAHO OKHO

Hacochbl 6e3 npegBapuTenbHO YCTaHOBIIEHHOIO Ha 3aBoge
AaTyMka U C 4aTYMKOM BbIMOMHAT OANHAKOBYIO (OYHKLMIO.

OBa okHa

Hacocbl 6e3 ycTaHOBNEHHOTO Ha 3aBoAe AaTyuka AaBneHust unu
C AATYMKOM BbIMOSHSAT pasnuyHble YHKLUN 1 UMELoT
pasnuyHble 3aBOACKME HAaCTPOMKM.

9.1 Mexto "OKCIMNYATALUUA"
B AaHHOM MeHI0 MepBoe AManoroBoe OKHO credyiollee:

9.1.1 YcTaHOBNEeHHOe 3Ha4YeHue

Be3 patumka
(HeperynupyeMblii pexum)

C paTyuMkom paBrneHus
(perynupyembliii pexum)

VMoTaH, aHaHeHHET00

WoTaH. BHaHEHWER [

F  3apaHHasa ycTaBka F  BapaHHas ycTaBka

= daktnyeckas yCTaBKa = ®dakTuyeckas yCTaBka

=  dakTuyeckoe 3HayeHne =  (dakTnyeckoe 3Ha4YeHune

3apaHue yctaBku B %. 3apaHue Tpebyemoro

AaBlieHua B 6apax.

B Heperynupyemom pexume ynpasneHusi ycTaBka [AoMmkHa ObiTb
3afaHa B % OT MaKCUMarnbHOW NPOVN3BOAMTENBHOCTY.

[JuanasoH ycTaBok NPOWU3BOAMTENBHOCTY HAXOAUTCS MEXAY MUH.
U MaKc. XapakTepUCTUKOIA.

Mpu perynupyeMom pexume aKcnnyatauum AmanasoH yCTaHOBOK
COBMagaeT C U3MepUTENibHbIM AUana3oHoM AaTyuka.

Ecnv Hacoc NoAKMOYeH K BHELLHEMY CUrHasy ycTaBKy, 3HayeHue
B 9TOM 3KpaHe ByaeT MakcuManbHbIM 3HaYeHUeM BHeLIHEro
curHana yctasku. Cm. pasgen 13. BHewHul cueHan 3adaHusi
yCcmaeox.

YcTtaBKa M BHELWWHWUIA curHan

Ecnu Hacoc ynpaBnsieTcs BHewHUMU curHanamm ("OctaHoB",
"MuHumanbHas xapaktepuctuka" unm "MakcumanbHas
xapaktepucTuka"), To 3agatb ycTaBky Henb3s. Ha nynste R100
nosBuUTCA npepynpexaexve: BHewHee ynpasnexue!

lMpoBepbTe, BbIMOMHAETCA MM OCTAHOB HAacoca Yepes Knemmsbl 2-3
(pa3oMkHyTas uUemnb) UM HacoC YCTaHOBMNEH Ha MUH. U Makc.
yepes knemmbl 1-3 (3amMkHyTas Uenb).

Cwm. pasgen 11. [Mpuopumem Hacmpoex.

YcTaBKa U cBA3b Yepes WUHY

YcTaBKy Takxe Hemnb3s 3adaTb, €Cru ynpaBiieHne HacocoM
OCYLLEeCTBNAETCH OT BHELUHEN CUCTEMbI YNPaBMNeHNs Yepes LUNHY
cBa3n. Ha nynete R100 nosBuTCS npegynpexaeHue:
YnpaBneHve yepes LnHy!

YT106bl OTKNIOUYNTL CBA3b Yepes LUNHY, OTCOEANHNTE KOHTaKT
LUWUHBI.

Cwm. pasgen 11. [lpuopumem Hacmpoexk.
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9.1.2 Pabounn pexum

Fexmm eadoTe

3apaviTe oguH U3 criegyLWwmnx pexmMoB paboThbi:
* HopmanbHbI (pabouunn)

* OcTaHoB
e MuH.
* Makc.

Pexumbl paboTbl MOXHO 3agaBaTb 6€3 M3MEHEeHUs HaCTPOWKM
yCTaBOK.

9.1.3 UHaMKauma HencnpaBHOCTEN

B E-Hacocax MHAavKaLumsa HencnpaBHOCTEN MOXET ObiTb ABYX
TUMOB: aBapWiHbIA CUTHAN UNu npegynpexanexHuve.

[Mpu HencnpaBHocTK Ha nynbTe R100 BkNtovaeTcs curHan
HEWCrnpaBHOCTW U HAcoC NEPexXoauT B APYrow pexum, kak
npaBsuno, B pexuM octaHoBa. OgHAKO B HEKOTOPbIX Criyyasx,
Korga npu HEMCNPaBHOCTY NOSIBISIETCS aBapUHbIA CUrHarn,
Hacoc byaeT npogormkatb paborTy.

Mpu HeucnpasHocTy "MNpegynpexaerHne” Ha nynste R100
BKIlOYaeTCs npeaynpeanTenbHasi MHAMKaLMs, HO HacoC He
MEHSIeT pexunm paboTbl UK pexnm yrnpasneHus.

MHankauma "MpeaynpexaeHne" npyuMeHnMa TonbKo

AN HAacoCOB, OCHALLEHHbIX TPEXdasHbIMU

aneKkTpoasuratensamMmu.

OrovTcTEME
MHAME ALK AEARHH

[Mpy nogaye aBapuMHOIO cUrHana ero nNpuYnHa BbIBOOUTCS Ha
aucnnen.

Bo3MOXHbIE MPUYUHBI:

+ OTCcyTCTBYET CUrHaN HEUCNPaBHOCTU

» [lpeBblleHNe TemnepaTypbl ANeKTpoaBUraTens

* [loHWXeHHOe HanpskeHne

* AccumeTpus HanpsbkeHus cetu (11-22 kBT)

» [lepeHanpsikeHune

* CnuwKoM MHOrO nepesanyckos;

* [leperpy3ka

* HepocTatouyHas Harpyska (TONbKO Afisl HACOCOB C
TpéxdpasHbIMU anekTpoaBUraTensmmu)

+ CwrHan gatyvka BHe guanasoHa curHanos

+ CwrHan yctaBKku BHe AvanasoHa

* BHelwHsIa HeucnpaBHOCTb

* OcHoBHo/pe3epB, ownbka cBa3n

+ CyxoW xop (Tonbko AN HAacOCOB C TPEXdasHbIMU
3NeKTPoABUraTensiMm)

+ [pyras HencnpaBHOCTb.

Ecnun Hacoc ycTaHoBneH Ha py4YHoOl nepesanyck, B 3TOM

[VanoroBoM OKHe MeH BO3MOXeH cbpoc curHana

HEeNCnpaBHOCTU, HO TOMbKO B TOM Criy4ae, eCnun HencnpaBHOCTb

yXe ycTpaHeHa.



MpeaynpexaeHue (TONbKO Afisi HACOCOB € TpéxdasHbIMKU
aneKkTpoABUraTensimm)

TCTEWE

e ALVTIEEN A

B cnyyae nosiBneHuns npeaynpexaatowlero curHana, B 4aHHoM
OkHe ByadeT ykasaHa npuymHa.

Bo3MOXHbIE NMPUYUHBI:

« OrTcyTCcTBYET NpeaynpeavTenbHas UHAUKauus

« CwurHan gaTyvMka BHe AuanasoHa CUMrHanos

* HeobxoauMMocTb 3aMeHbl CMa3ku NOALUMTHUKOB
anekTpoasuratens, cMm. pasgen 19.2 3ameHa cmasku
nodwunHukos dgusamerisi

* HeobxoanmocTb 3amMmeHbl NOALMNHUKOB 3MeKkTpoaBuraTens,
cM. pasgen 19.3 SameHa nodwunHuko8 snekmpodsuzamers

* HeobxoanmocTb 3ameHbl BapucTopa, cM. pasgen 19.4 3ameHa
sapucmopa (mosnbko 11-22 kBm).

MpepynpeauntencHasi MHAWKaLUS aBTOMATUYECKN UCHE3HET, Kak

TONbKO HencnpaBHOCTb ByaeT ycTpaHeHa.

9.1.4 XXypHan perucrpauum HemcnpaBHocTen

[nsa HencnpaBHoOCTEN 06oMX TUMOB - aBapuun U NpeaynpexaeHns
- B nynste R100 nmeetcs yHKUMUS XypHana perncTpaumm
HevcnpaBHOCTEN.

XypHan peructpauum aBapuinHbIX CUrHanos

B cnyyae BO3HMKHOBEHMSA HeucnpasHocTen "ABapus” B XypHane
aBapuii 0oTobpassTcst NATb NOCNEAHUX aBapUNHbBIX CUTHAMOB.

B ")KypHane aBapwuii 1" 6ynet nokasaHa nocnegHss
HencnpasHOCTb, B ")KypHane aBapui 2" - npegnocneqHsas, u 1.4.
B npumepe Bbilwe oTobpaxeHa cneaytowas MHpopmaums:

* aBapunHoe npepynpexaeHue "MoHWXKeHHoe HanpsxxeHne";

* KOA HeucnpaBHOCTY; (73)

* BpeMs B MMHYTax, B Te4EeHME KOTOPOro HAcoC MOAKIOYEH K

3ANEKTPONUTAHMIO NOCNEe BO3HUKHOBEHMS HEUCNPABHOCTM -
8 MUH.

XypHan npegynpexaeHun (TonbKo ans TpéxdasHbIxX
aneKkTpoAaBuratenemn)

B cnyyae Bo3HWKHOBEHMA HencnpaBHocTen "lpeaynpexaeHve"” B

XypHane npefoynpexaeHuin nosiBATCA NSATb NOCNEOHNX

npegynpeavTenbHbIX MHAMKauun. B ")XKypHane npegynpexaeHnii

1" 6ygeT nokasaHa nNocrnegHss HemcnpaBHOCTb, B "XXypHane

npegynpexaexHun 2" - npegnocneHas u T.4.

B npumepe Bbilwe oTobGpaxeHa cnegyoLllasi MHopmauus:

*  MHAMKauuMsa npegynpexaeHus "HeobxogMMocTb 3amMeHbl
CMa3Kv NoALUMIMHUKOB anekTpoaBuratens”;

* KOf HeucnpaBHoCTH; (240)

* BpEMS B MUHYTax, B TE4EHNE KOTOPOro HAacoC NOAKIOYEH K
3MeKTPONUTaHNUIO Nocrie BO3HUKHOBEHUS HEUCNPaABHOCTH -
30 MUH.

9.2 MeHio "COCTOAHUE"

OKpaHbl, NOSIBNAOLLMECA B 3TOM MEHI0, NpeAHa3HayvyeHbl TONMbKO
ans otobpaxeHus Tekyllen nHgpopmaumn. 34ecb HEBO3MOXHO
M3MEHUTb UNU 3afaTb 3Ha4YeHue.

OTobpaxaemMble 3HaYeHWs NpeAcTaBnsaT cobol 3Ha4YeHus,
KOTOpblE UCMONb30BaNUCb BO BPEMS NOCMEAHEr0 pexunma cBa3u ¢
Hacocom npu nomowm nynsta R100. Ecnv Heo6xoamMmo 06HOBUTL
3HaveHune cocTosiHuA, HanpasbeTe nynsT R100 Ha Hacoc m
HaxmuTe kHonky "OK". Ecnu kakoin-nnbo napametp (Hanpumep,
yacToTa BpalleHusl) 4OMKEH CYATLIBATLCS HEMPEPbLIBHO, TO
knaeuwy "OK" Heob6xoaMMO yaepxuBaTb B HaXXaToM MONOXEHUN
B TOT Nepuoa BPEMEHMU, Koraa AOMKeH KOHTPONMpoBaTbCst
COOTBETCTBYHOLLNI NapameTp.

Honyck oTobpaxaeMbix 3HAa4YEHUN YKa3blBaeTCH NoA, KaXablM
OManoroBbiM OKHOM. [lonycTUMOeE OTKMOHEeHWe yKasblBaeTcs Ans
CMpaBKy B NPOLLEHTax OT MakCMMarbHOro 3Ha4eH1s napameTpa.

9.2.1 PaKkTUyecKas ycTtaBKka

Be3s pgaTtuuka
(HeperynupyembIi pexum)

C paTyMKOM paBneHus
(perynupyembin pexum)

'I'a.HTHH.'_-.-'DTa.H.EHaH. 'I'S.HTHH.L-'DTB.H.EHB.‘-L

Donyck: £ 2 %. Oonyck: £ 2 %.

B gaHHOM AuanoroBom okHe oTobpaxaeTcs hakTuyeckas u
BHELUHAS YCTaBKa, BblpaXkeHHasi B % OT AuanasoHa, HauuHas ¢
MWHMManbHOTO 3HAa4YEHUs 1 3aKaH4YnBasi 3aAaHHOW YCTaBKOM.
Cwm. pasgen 13. BHewHul cuzHan 3adaHusi ycmagokx.

9.2.2 Pabouunit pexum

Fexmm eadoTe

[aHHbIN 3kpaH oToGpaXaeT TeKyL M pexum paboThbl
("HopmanbHbiin", "OcTtaHoB", "MuH." unu "Makc.").
HononHuTenbHO yka3aHo, rae 3ToT pexum BeibpaH ("R100",
"Hacoc", "WuHa", "BHewHuin" nnum "®-uus octaHosa").
[ononHuTtenbHyto MHpopmauumio o pyHKumMm octaHoBa ("P-uns
octaHoBa"), cM. pasgen 9.3.8 @yHkyuss ocmaHosa.

9.2.3 PaKTU4YecKoe 3Ha4YeHne

Bes patuuka
(HeperynupyembIiii pexum)

C paTyvMKoM paBrneHus
(perynupyembin pexum)

ParTHY. aHAHSHME ParTHY. aHAHEHHE

B naHHOM okHe 0To6pa>KaeTc;| OelcTBUTeNbHOE 3HaYeHne
NOAKITHOYEeHHOro AaTt4yuka.

Ecnu k Hacocy He MOAKIIOYEHbl HUKAKMe OaTYMKU, B OKHE
nosBnseTca uHankauus "-".

9.2.4 YacToTa BpalweHus

Hucno osoroToE

Donyck: £5 %
B naHHOM AnanoroBom okHe oTobpaxkaeTcs hakTuyeckoe
3HayeHVe YacToTbl BpalleHusl Hacoca.
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9.2.5 BxogHas MOLWHOCTb U NOTpebnsemMmas MOLWHOCTb

Oonyck: + 10 %

B naHHOM gmManoroBom okHe oTobpaxaeTcs dakTuyeckoe
3HayeHue noTpebnsemMon HacCoOCOM MOLLHOCTM OT 3NEeKTPOCETU.
MoTpebnsemas Hacocom MoLLHOCTbL oTo6paxaetcs B BT (W) nnmn
kBT (kW).

B naHHOM okHe Takke MoxeT ObiTb Noka3aHa noTpebnsiemas
MOLLHOCTb Hacoca. 3HayeHne pacxoaa 3r1eKTPO3HEPrun - 3To
HaKoMMeHHoe 3Ha4YeHne, KOTOPOe pPaccYMUTLIBAETCH C MOMEHTa
Havyana paboTbl Hacoca 1 He MOXeET OblTb 0OHYMEHO.

9.2.6 Yachbl pabothl

Hacoe kadoTel

Honyck: £+ 2 %
Bpewms akcnnyatauum B 4acax SBMSE€TCA HaKOMMEHHbIM
3Ha4YeHMeM 1 He MOXeT BbiTb OBHYNeHo.

9.2.7 CocTosiHMe cMa3Kku NOALMMNHUKOB 3neKTpoaBuraTens
(Tonbko 11-22 kBT)

JameHa cmazHM Noawkn

SAMEHA NoAWKAH,

B naHHOM okHe oToGpaXkaeTcst KONMYEeCTBO 3aMeH CMasKkun
NOALUMNHWKOB 3NeKTpoaBuUraTensi 1 Bpemsl, koraa crnegyet
3aMEHUTb NOALUNMHUKN.

Mpun 3ameHe cma3kn NOALLIMMHMKOB 3neKTpoABuraTens
noarBepauTe 3Ty onepauunto B meHo "YCTAHOBKA".

Cwm. pasgen 9.3.14 [NTodmeepxdeHue no8mopHOU cMa3Ku/3aMeHbl
nodwunHukos 0g8uzamernsi (monbko 0nsi mpéxghaHbix
anekmpodsuzamerel). [locne NoATBEPXAEHNS 3aMeHbl CMasku
3Ha4YeHWE B OKHE YBENUYUTCS Ha eaunHuLy.

9.2.8 Bpems A0 3aMeHbl CMa3K1 NOALWUNHUKOB ABUraTens
(Tonbko 11-22 kBT)

CRMEHMTE CRaEHL

MNoAWKA. AEKFATERA

B naHHOM OKHEe MOXHO YBUAETh, Koraa notpebyercst 3aMeHUTb
CMa3Ky MoALLUMMHMKOB ariekTpodsuraTens.

KoHTponnep npoeepsieT pexumM paboTbl Hacoca U paccyuTbiBaeT
nepvoa Mexay 3ameHamy CMasku NofAWnNHUKOB. B cnyyae
M3MeHeHWs1 pexunma paboTel, Takke MOXeT BbITb NepecynTaH
MHTepBan Mexay 3amMeHol CMasku.

MoryT oTobpaxaTbcs criegylolime 3Ha4YeHus:
* yYepes 2 roga

* yYepes 1rog

* Yepes 6 mecsaues

* Yepes 3 mecsaua

* y4epes 1 mecsy

* 4epes 1 Hepgento

* HewmepaneHHo!
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9.2.9 Bpems o 3amMeHbl NOALWMNHUKOB 3NeKTpoaBUrarens
(Tonbko Ans TpéxdasHbIX aneKTpoaBuUraTenemn)

Mocne Toro, kak cmaska NOALUUMHUKOB dnekTpoaBuratens byaet
3aMeHeHa npeanMcaHHOe U COXpaHeHHOe KOHTPONnepom
KONN4YeCTBO pas, AuanoroBoe okHo B obnactu 9.2.8 Bpems do
3aMeHbl cMa3Ku nodwunHukos dguzamensi (monsko 11-22 kBm)
GyneT 3aMeHeHO OKHOM, NOKa3aHHbIM HUXe.

[laHHOe OKHO NMoka3sblBaeT, korga HeobxoanMo 3aMeHUTb
NOALUMMHWKM 3reKkTpoaBuratens. KoHTponnep npoBepsieT pexum
paboTbl Hacoca 1 paccyMTbIBaET Nepuos Mexay 3ameHamm
NOALLIMMHUKOB.

MoryT oTobpaxaTbcs cneyroLine 3HadeHus:
* yepes 2roga

* yepes 1rog

* yepes 6 mecsaueB

* yepes 3 mecsaua

* yepes 1 mecsy

* yepes 1 Hegento

* HemeaneHHo!

9.3 MeHto "YCTAHOBKA"

9.3.1 Pexxum ynpaBneHus

C pAaTyMKOM AaBrieHus
(perynupyembii pexum)

Be3s pgaTtuuka
(Heperynupyembliii pexum)

BbibepuTte oavH 13
crneayoLmnx pexnMon
ynpasneHus (cm. puc. 16):

BeibepuTte oanH ns
crneaylLnX pexxnMos
ynpasnenus (cm. puc. 16):

* Perynupyemsbin » Perynupyembin
* Heperynupyembii. * Heperynupyemblii.

Ecnun Hacoc nogknoYeH K WnHe CBA3N, BblﬁpaTb

pexum ynpaeneHus ¢ nomoubio nynsta R100

HeBO3MOXHO. CM. pasgen 74. CueHan WwuHbl Ces3U.

9.3.2 PerynsaTtop

B E-Hacocax UMeloTCsA 3aBOACKME HAacTPOWKN N0 YMOMYaHWIo Ans
koadhpuumeHTa ycunenus (K,) n noctosiHHon spemenn (T;).
OpHako ecnuv 3aBoAcCKasi HACTPOKKa He SIBMSeTCS OnTMMarnbHOW,
KO3 DULNEHT YCUMEHNSA U NMOCTOAHHYIO BPEMEHN MOXHO
N3MEHWTb B OKHE, MOKa3aHHOM HUXe.

K.onTeonner

< I |
R

*+  KoadpdunumeHT yeunenus (Ky) moxHo 3apate B npegenax
avanasoHa ot 0,1 go 20.

+ TlocTosiHHyto BpemeHw (T;) MOXHO 3a4aTb B gnanasoHe oT 0,1
0o 3600 c. Ecnu Bbibupaetca 3600 c, koHTponnep paboTtaeT
Kak 0ObIYHbIN NPOMOPLMOHANbHBLIN PErynaTop.

* Kpome TOro, KOHTPOMNNEP MOXHO YCTAHOBUTb B PEXUM
obpaTHOro perynupoBaHus, 03HayatoLLnii, YTO Npu
yBENUYEHUN 3Ha4YeHNA yCTaBKM YacToTa BpalleHus obyaet
CHUXaTbcs. B pexnme obpaTtHOro perynnpoBaHus
koappuumeHT yeunenus (Ky) AOMKeH yCTaHaBNMBaTLCS B
AwnanasoHe ot -0,1 o -20.



B Tabnuue nokasaHbl npeanaraeMble HACTPOWKM KOHTponnepa:

Ko
Cucremal T
npumMeHeHue Cucrema Cucrtema i
otonnenuna') | oxnaxaenusn?
0,5 0,5

N
;Q < 0,1 0,5
NZA)

6 707: Q 0,5 0,5

: 0,5 -0,5 10 + 5L,
Y
Lo (v
At | 0,5 10 + 5L,
Lo
Loy
t 0,5 0,5 30 + 5L,
3 0,5 0,5
Ap \,,,J
il Ly<5m: 0,5
\Z j 0,5 Ly>5m:3
Ap Ly>10m: 5

-

CucTeMmbl OTOMNNEHUS - 3TO CUCTEMbI, B KOTOPbLIX NPU pocTe
NpoM3BOANTENBHOCTM HAcoca yBennYnuBaeTcs TeMmnepaTypa
Ha JaTyunke.

»

CUCTeMbI OXMaAXKAEHUS - 3TO CUCTEMBI, B KOTOPbIX NpY poCTe
NpoOU3BOAMTENBHOCTU HAcoca CHUXAeTcsl Temneparypa Ha
faruvke.

L4 = pacctosiHue B meTpax [M] mexay HacoCoM 1 AaT4MKOM.

L, = pacctosiHue B meTpax [M] mexay TennoobMeHHUKOM 1
AaTYNKOM.

Mopspgok HacTpouku MU-perynaTopa

[nsa 6onbwnHCTBa obnacTen NnpMMeHeHUs 3aBOACKas HacTponka
napametpos K, n T; o6ecneunsaet ontumarnbsHyio paboty
Hacoca. OfjHaKo B HEKOTOPbIX 06NacTaX NpUMeHeHns
HeobxoAMMO OTperynMpoBaTb KOHTponnep.

CpenanTe cneayioulee:

1. YBenuybTe KO3DULNEHT yCUNEeHUs (Kp) [0 MOMEHTAa, Korga
aBuraTtenb ctaHeT paboTaTb HECTabUnNbHO.
HectabunbHocTb MOXeT BbiTb 06HapyxeHa, ecnu
M3MepeHHble 3Ha4YeHWs Ha4yHyT kKonebaTtbes. bonee Toro,
HecTabunbHOCTb MOXHO OMNPeAEenUTb Ha CIyX, NOCKOMbKY
nBuraTtenb HauyMHaeT pabotatb HepaBHOMEPHO; 060POThI
YBENMYUBAIOTCS U CHUKAKOTCS.
HekoTopble cuctemsbl, HanpuMep, TEPMOPEryNAaTOpbI,
ABMAOTCA MeANeHHO pearnpyoLmMm, To ecTb Nepea TeM, Kak
OBuraternb CTaHOBUTCS HECTAOWUIbHBIM, NMPOXOAUT HECKOMbKO
MUHYT.

2. 3apaiite koapdpuLmMeHT yeunenus (K,) A0 ypOBHS NOMOBUHbI
3HaYyeHwus, Bbi3BaBLUEW HecTabunbHOCTL ABUraTens.

Tak npaBuIbHO YCTaHaBNMBaeTCA KOIPMDULNEHT yCUNEHUS.

3. CHuxaiTe noctosiHHyto Bpemenu (T;) 4O MOMeHTa, Koraa
ABuratenb cTaHeT paboTtatb HeCcTabunbHo.

4. YctaHoBUTE NOCTOSHHYIO BpeMeHu (T;) Ha Benu4mnHy, kotopas
B 2 pa3a npeBbllaeT 3HaYeHne, Npu KOTOPOM BO3HUKAET
HecTabunbHoOCTb ABuratens. Tak npaBUNbHO
ycTaHaBnNMBaeTCs MOCTOSIHHAsA BPEMEHMU.

O6wWwue amnupuyeckme npaBuna:

+ Ecnu koHTponnep pearupyeT CrULLKOM MeANEHHO, cnegyeT
yBenuuuntb Kp,.

* Ecnu koHTponnep HeyCcTOMYMB UMK B HEM BO3HUKAIOT
koneBaHws, crefyeT AeMnupoBaTh CUCTEMY MOHMKEHNEM K,
unu yesenuyeHvem T;.

9.3.3 BHewHnAn ycTaBKa

BHew. woTaH. aHaH.

Bxof ANA BHELIHEro curHana 3afaHusi yCTaBku MOXET ObiTb
HaCTPOEH Ha pasHble TUMbl CUrHaMNoB.

BblﬁepVITe OAWH 13 crneayrwmnx TunoB:

+ 0-10B
* 0-20 MA
* 4-20 MA

* He akTuBHO.

Ecnu BbibpaHo "He akTuBHO", ucnonb3yeTcst ycTaBka, 3agaHHasi
Ha nynbTe Ha R100 vnu Ha naHenu ynpasneHus.

Mpu BEIGOPE OAHOIO U3 TUMOB CUrHana Tekyllas ycTaBka 3aBucut
OT curHana, NnoAaHHOro Ha BXOA ANs BHELUHero 3afaHus ycTaBku.
Cwm. pasgen 13. BHewHul cuesHan 3adaHusi ycmasok.
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9.3.4 Pene aBapuinHOM CUrHanNu3auum

Hacocbl mowHocTbto 0,37 - 7,5 kBT ocHalleHbl 0AHUM pene
aBapuiHoOW curHanuaaumu. 3aBogckasa HacTpowika pene:
"HeucnpaBHoCTb".

Hacocbl mowHocTbo 11-22 KBT uMetoT aBa pene aBapumnHomn
curHanusauun. B cooTBeTCTBUM C 3aBOACKMMY HACTpoMKamMu
pene curHanusaumm 1 yctaHosneHo Ha "Asapuio”, a pene
curHanusaum 2 - Ha "lMpegynpexaeHune”.

B ogHOM 13 OKOH HUXe BbiOepuTe, B KaKoW U3 TPEX UMK LLEeCTH
cutyauun pabotbl byayT cpabaTbiBaTh pene curHanusaumm.

0,37 - 7,5 kBT

Pene cirH

AHETHE. B Te.

+ [oTOBHOCTb

* HeucnpaBHocTb

+ OkcnnyaTaums

* Hacoc paboTaeT (Tonbko ANS HACOCOB C TPEXa3HbIMM
anektpogsurarensamu, 0,55 - 7,5 kBT)

* [MpegynpexgeHune (TONbKO ANt HACOCOB C TPEXdasHbIMU
anekTpoasuratensimu, 0,55 - 7,5 kBT).

11-22 kBT 11-22 kBT

CHrH.pene 2
AHTHE.E TEYEHME

Cure.eens 1
AHTHE.E TEYEHME

Meeavne.

3ameHnTb cMasky.

+ [oTOBHOCTb + [oTOBHOCTL
ABapus ABapus
SkcnnyaTtauns Okcnnyatauus
Hacoc paboTtaet Hacoc pabotaet
MpeaynpexaeHue MpeaynpexaeHue

3aMeHNTb CMasky.

"HeucnpasHocTb" 1 "ABapusa" oxsaTbiBaloT
HencnpaBHOCTU, KOTOPbIE MPUBOAAT K MOSABMEHUIO
aBapuiHoro curHana. "lMpegynpexaeHue”
OXBaTblBaeT HEUCNPaBHOCTU, KOTOPble NPUBOANAT K

NosIBMEHNI0 NpeaynpexaeHns. "3ameHuTb cmasky"
0O3HayaeT TONbKO oTAenbHoe cobbiTue. Pasnuuns
Mexay aBapuein u npegynpexaeHvemM cM. B pasgene
9.1.3 NHdukayus HeucrnipasHocmed.

[ononHuTenbHyo MHopmauuio cM. B pasgene 16. Ceemossie
UHOUKamophbl U perne cucmemsl cuzHanu3ayuu.

9.3.5 KHonku Ha Hacoce

K HomkKM Hacoos

qn

KHonku ynpaenenns ® n @ Ha naHenu ynpasreHus MOryT GbiTb
YCTaHOBMEHbI B MOMOXEHMeE:

*  AKTUMBHO.
* He akTuBHO.

Ecnu BeibpaHo "He akTBHO" (BriokMpoBKa) KHOMKW He paboTatoT.
Ecnun ynpaBneHue Hacocom ByaeT ocyLlecTBNATLCA Yepes
BHELLIHIO CUCTEMY, YCTaHOBUTE KHOMKM B COCTOsAAHME "He
aKTUBHO".
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9.3.6 Homep Hacoca

Homer

L

Hacocy moxeT 6bITb NnpucBoeH HoMep oT 1 o 64. B cnyyae
NOAKMIOYEHUS K LUMHE HOMEP A0SMKeH ObiTb HasHaYeH kaxgomy
Hacocy.

9.3.7 UndpoBble Bxoabl

L4 roEci exoa

[B-cu-cvcn- |

Lincbposble Bxogbl Hacoca (knemma 1, puc. 5, 4 unu 10) MoxHo

HacTpOUTb Ha pasnuyHble PyHKLMN.

BbibepuTe ogHy 13 cneayownx yHKUMNI:

*  MuH. (MUH. XapaKTepucTvka)

* Makc. (Makc. xapakTepucTuka)

* BHewHss HencnpaBHOCTb

* Pene pacxopa

»  Cyxon xop (OT BHELUHEro aarymka) (TonbKo A5 HAacCOCOB C
TpéxdasHbIMY INEKTPOABUTraTENAMN).

BbibpaHHas pyHKLMA BKNOYAETCS 3aMblKaHNEM KOHTaKTOB

mexay knemmamm 1 19,11 10 unu 1 n 11. Cm. puc. 5, 4 n 10.

Cwm. Takxke pasgen 12.2 Ljugpposoli 8xo0.

MuH.:

Ecnu Bxoa akTuBMpoBaH, Hacoc paboTaeT ¢ MUHUMAanNbHON (MUH.)
XapaKTepUCTUKOW.

Makc.:

Ecnu Bxog akTnBMpoBaH, Hacoc paboTaeT ¢ MakCumanbHOn
(Makc.) xapakTepuUCTUKOMN.

BHewHss1 HeucripagHoCMab:

Ecnu Bxog akTnBmpoBaH, byaeT 3anyLieH Tanmep.

Hacoc oTknio4yaeTcs 1 NosiBAsieTcs MHAMKaUMsa curHana
HEeUcnpaBHOCTU, ECNN BXOA aKTMBEH B TeueHue bonee 5 cekyHa.
Ecnu Bxog He aKkTMBeH B TeveHue Gonee 5 cekyHa, COCTOsIHME
HEWCNpaBHOCTU UCYE3AET, U HACOC MOXHO ByaeT cHoBa
3anycTuTb TOMbKO BPYYHYIO C MOMOLLbIO cOpoca MHAMKAL MK
HEWCMpaBHOCTH.

Pene pacxoda:

Ecnu BbibpaHa ata dyHKuMs, Hacoc ByneT ocTaHOBNEH, Koraa

pene pacxoga o6HapPY>XUT HU3KUIA PaCcXOA.

[aHHy0 PYHKLMIO MOXHO MCMONb30BaTh, TONIbKO €Cnu Hacoc

NOAKMIOYEH K AaTUWKy AaBneHus.

Ecnu Bxoa akTuBeH B TedeHune Gonee 5 cekyHf, BKroyaeTcs

BHYTPEHHASA PYHKLUMA ocTaHoBa Hacoca. Cm. pasgen

9.3.8 ®yHkyus ocmaHosa.

Cyxoli x00 (TONbKO A11si HACOCOB C TpexdasHbIMM

3MeKTpoABUraTensimm):

Mpu BbIGOpe AaHHOWM YHKLMN MOXHO onpeaenuTb

HeaoCTaToOYHOE AaBneHne Ha BXOAE WIM HeXBaTKy BOAbI.

[ns aToro Heo6xoAMMbI AOMONHUTENBHbLIE NPUHAAMNEXHOCTH,

Takue Kak:

* paTtyuk cyxoro xoaa Grundfos Liqtec®

* pene faBrneHUsi, yCTaHOBMNEHHOE Ha CTOPOHE BCaCbIBaHUA
Hacoca

* MOMNNaBKOBOE perie, yCTAHOBIIEHHOE Ha CTOPOHE BCaCbIBaHNA
Hacoca.

B cnyyae o6HapyXeHUsi He[OCTaTOYHOIO AaBMNeHWsl Ha BXOAe Unu

HexBaTKu BoAbl (CyXON XoA4) Hacoc ocTaHoBUTCSA. [oka 3aToT BXoA

aKTMBMPOBAaH, Hacoc nepesanycTuTb HeMb3s.



9.3.8 ®dyHKUMA ocTaHOBa

D-LmA ocTaHOER

DYHKLMIO OCTaHOBa MOXHO YCTaHOBWUTb Ha CrieytoLne 3HauYeHus:
¢ AKTMBHO.
* He akTuBHO.

Korga BknioveHa gaHHasi pyHKUMSI, HACOC OTKIKYaEeTCs npu
OYeHb HU3KMX 3HaYeHUsIX pacxoda. MNMPUYKnHbBI OTKNIOYEHUS
cnepyioume:

* HeobxoauMmocTb n3bexaTb Ype3MePHOro HarpeBaHus
repekaynBaeMon XnaKkocTu;

* HeobxoQMMOCTb COKpPaTUTb U3HOC YNIOTHEHWI Bana;
*  HeobXxoAMMOCTb CHU3UTb YPOBEHb LLUYMOB MPU 3KCMyaTauum.

"

[aBneHue octaHoBa

AH

[asneHune 3anycka

TMOO 7744 1896

Puc. 24 PasHuua mexay 3HaYeHusiMy JaBreHus nycka u
ocTtaHoBa (AH)

AH - 3aBogckasi yctaHoBka Ha 10 % oT chakTnyeckoro
YyCTaHOBMNEHHOTO 3HAYEHUS.

AH moxeT 6bITb 3agaHo B AnanasoHe ot 5 % Ao 30 %
(haKTUYECKOro YCTAaHOBMNEHHOIO 3HAYeHWS.

Hunsknin pacxoa MoxeT 6bITb 0BHapyXeH ABYMS pas3nuyHbIMU
cnocobamu:

1. BcTpoeHHas "dyHkLusA o6HapyXeHus HU3koro pacxoga"
paboTaeT B crnyyae, Koraa He HacTpoeH LudpoBon Bxoa ANns
pene pacxopa.

2. Pene pacxofa nofknoyaeTcs Kk LnpoBoMy BXoAy.

1. DyHKUMA OGHapPYy>XeHUsA HU3KOro pacxoaa

Hacoc 6yaeT perynsapHo npoBepsTe pacxod nyTém
KpaTKOBPEMEHHOIO CHUXEHMWS! YacTOThl BpaLLeHus.

Ecnu paBneHune He MeHAETCS UMW MEHSETCS OYeHb
He3HaunTenbHO, 3TO O3HaYaeT HU3KUI pacxoa.

YacrtoTa BpalleHus ByaeT noBbiWaTbCcs A0 TEX NOp, Nnoka He
6yaeT 4OCTUrHYTO AaBneHue ocTaHoBa (hakTuyeckoe
ycTtaHoBneHHoe 3HayeHuve + 0,5 x AH), nocne yero Hacoc
ocTaHoBuTCS. Ecnn faBneHune CHWXEHO 40 AaBneHust 3anycka
(dbakTuyeckoe yctaHoBneHHoe 3HayeHue - 0,5 x AH), 6ynet
BbIMOMHEH Nepe3anyck Hacoca.

lMpu NOBTOPHOM 3amnycke HacoCbl pearnpytoT No-pasHoMmy, B
3aBMCKUMOCTM OT TNa Hacoca:

Hacocbl ¢ ogHOda3HbLIMU 3neKTpoaBUraTenaMmm

Hacoc BosBpalyaetcs k pabote B HENPEPbLIBHOM pexume npu
MOCTOSIHHOM [@BNEHUN U NMPOAOIKAET PErynsapHO NpoBepsaThb
pacxof KpaTKOBPEMEHHbLIM CHUKEHUEM YacTOThbl BpaLLEHUs.

Hacocbl ¢ Tpéxda3HbIMU aneKTpoABUraTensimm

1. Ecnwu pacxop npeBbllaeT rpaHuLy HA3KOro pacxofa, Hacoc
BO3BpaLLaeTCcsi B HEMPEPbLIBHLIN PEXUM C MOCTOSIHHBLIM
OaBneHvem.

2. Ecnu pacxon ocTaércs Huke npefenbHoO A4onyCTUMOro
MUWHUMarnbHOIO 3Ha4YeHWs, Hacoc npodormkaeT paboTaTte B
pexume nyck/octaHoB. Hacoc 6yaeTt npogomnxaTtb pabotaTb B
pexume nycka/ocTaHOBa, NOKa Pacxof, He CTaHET Bbille
npeAenbHO 4ONYCTUMOro MUHMMAIbLHOTO 3HaYeHUs, nocne
Yero Hacoc BepHETCS k paboTe B HEMPEPLIBHOM pEXMME.

2. Pene pacxopa

Ecnu n3-3a HM3koro pacxoga undgpoBon BXOA akTUBMPOBaAH Ha
npoTsxeHun 6onee 5 cekyHd, YacToTa BpalleHus 6ygert
yBENUYMBaTbLCHA A0 TEX MOP, NOKa He ByaeT AOCTUIHYTO AaBrneHve
ocTaHoBa (paKkTnyeckoe ycTaHOBMEeHHoe 3HadyeHne + 0,5 x AH),
nocne 4yero Hacoc octaHoBuTcs. Korga aasnexve ynagér ao
3HayeHus nycka, Hacoc nepesanycTtutcs. [pu oTcyTCTBMM NoAaYn
Hacoc 6bICTPO AoCTUraeT AaBneHns OCTaHoBa M OTKIYaeTCs.
Mpy HanM4MKM Nogayn Hacoc NPOACIKUT paboTy B COOTBETCTBUM
C yCTaBKOM.

Ycnosus JKcnnyaTtauuu ana prHKLI,VIVI OCTaHoOBa

®yYHKLMIO OCTAaHOBA MOXHO MCMNOMb30BaTh, TONbKO €Cnn B
CMCTEeMe yCTaHOBIEH AaTyuK AaBrieHns, obpaTHbIV KnanaH v
MeMO6paHHbIi rugpobak.

O6paTHbIl knanaH HeobxoaMMo Bcerga
yCTaHaBnueaTtb nepea AaT4YMKOM AaBreHUs. (CM.
puc. 25 un 26).

MeMb6paHHbI HanopHbIN Bak

[atuyuk naBneHus

/\

( Hacoc

O6paTHbIi | =
KnanaH =

TMO3 8582 1907

Puc. 25 MonoxeHne obpaTHOro knanaHa u gartynka AaBneHns
B CMCTeMe BcacblBaHus

Memb6paHHbI HanopHbIN Bak

Hacoc OG6paTHbIin knanaH

TMO03 8583 1907

Puc. 26 MonoxeHne obpaTHOro knamnaHa u gatynka aaBneHus
B cuCTEME C M3ObLITOYHBIM AaBMEHMEM Ha BXoAe

MemM6paHHbIM HanopHbIN 6ak

[ns dyHKUUKM ocTaHoBa Heobxoaum membpaHHbIn rnapobak
onpegenéHHoro MmMHuMarnbsHoro o6béma. bak Heobxoanmo
yCcTaHaBnuBaTb HENOCPEACTBEHHO NOCNe Hacoca, a AaBrneHve
noANUTKN AOMKHO cocTaenATb 0,7 OT hakTuyecKkon yCcTaBKMu.

PekomeHayembIli 06bemM membpaHHoro rugpobaka:

. TunoBon o6beM
HomMuHanbHbIN

pacxop Hacoca Hacoc CRE memGpakHoro
[M3/'~I] rmapob6aka
[nuTpbI]
0-6 1s,1,3,5 8
7-24 10, 15, 20 18
25-40 32 50
41-70 45, 64 120
71-100 90 180

Ecnun B cucteme yctaHosneH membpaHHbli 6ak ¢
BbllLeyKa3aHHbIM o6bemoMm, 3aBoackas yctaHoBka AH He
MeHsieTcs.

Ecnu 06bem ycTaHoBNEHHOro ruapobaka CANLWLKOM MarneHbKuM,
Hacoc byaeT 4acTo 3anyckaTbCs M OCTaHaBNUBATLCS.
McnpaBuTb 3TO MOXHO 3a CYET yBenuyeHns AH.
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9.3.9 ®dyHKUMA NpeaenbHbIX 3HaYEeHUN pacxoaa Ans
cpabaTbiBaHUA ocTaHOBa (TONbKO A4Sl HACOCOB C
Tpéxda3HbIM aneKkTpoaBUraTenem)

q)yHKLI,I/IFI npeaenbHbIX 3HaYeHUn pacxona onqa

YkasaHue | cpabaTbiBaHWsi OCTaHOBA AENCTBYET, TOMbKO ecnun

cucTeMa He HaCTpoeHa Ha pene pacxopa.

MeeasneH. pacHoa

[nsa Toro 4TO6LI ONPEAennTb, MPU KAaKOM 3HAYeHUM pacxoaa
cucTema AomKHa NepexoauTb U3 HenpepbiBHOTO paboyero
pexuma npu NOCTOSIHHOM AaBlIEHUN K PEXUMY nycka/ocTaHoBa,
Heobx0AMMO BbIGpaTb OAHO U3 YETbIPEX 3HAYEHWUN, TPY U3
KOTOpbIX NpeAcTaBnsAlT cobor npeaBapuTenbHO 3adaHHble
npenenbHble 3HaYeHusl pacxoaa:

*  Husknn

* HopmanbHbIn

» Bbicokui

* HacTtpauBaembin

Mo ymon4yaHuio HacoC HaCTPOeH Ha 3Ha4YeHne "HopmanbHbin",
4yTo cooTBeTCcTBYT 10 % pacyéTHOro pacxoaa Hacoca.

Ecnn Heobxoanmo npeaenbHoe 3HavYeHne pacxopa Huxke
HOpMaIbHOro unu ecnn o6bLEm 6aka MeHbLle PeKOMEHAYEMOrO,
BblbepuTe 3HayeHne "Huskmin".

Ecnu HeobxoamMmo 3HaveHne pacxofa Bbillle HOPMarnbHOro Unm
ecnu ucnonb3yertcs 6ak 6onbluero o6bEéma, Boibepute 3HayeHne
"BblCOKMiA".

3HaveHne "HactpavBaembiii" MOXHO yBuaeTb Ha nynste R100,
0HaKO OHO HaCTpauBaETCS TONbKO C MOMOLLbK NPOrpaMmbl

PC Tool E-products. 3HauyeHne "Hactpansaembiin”
npegHasHa4YeHo Ans UHAMBUAYanbHON HACTPONKM 1
onTuMM3auum npotecca.

HA

AHIE
—

Hunaknn / VQ

HopmanbHbIn Bbicokun

TMO03 9060 3307

Puc. 27 Tpu npeaBapuTenbHO CKOHPUIypUpPOBaHHbIX
npegenbHbIX 3Ha4YeHust pacxoga: "Husknin",
"HopmanbHbIn" n "BblCOKMA".
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9.3.10 OaTuumk

Be3 paTtuuka
(Heperynupyembliii pexum)

C paTyMKkom gaBneHus
(perynupyembii pexum)

MapameTpbl gaTymka JOMKHbI YCTaHABNMBATLCS TOMbKO Npu
perynvpyemMom pexume aKkcnnyaTtaumm.
BbibepuTe ogHO 13 cnegyroLwmxX 3HaYeHU:
* BbixogHol curHan gartymka
0-10 B
0-20 MA
4-20 MA,
*  EpuHuua namepeHus gatymka:
6ap, m6ap, M, klMa, dyHT/aNM2, dyT, Ms/l{, M3/c, n/c, rannox/
MUH, °C, °F, %
* [nana3oH namepeHui garyuka.

9.3.11 Pexxum "OcHoBHoW/pe3epBHbIN" (TONbLKO ANsi HACOCOB
¢ TpéxdasHbIMK 3neKTpoaBUraTensiMmm)

®yHkuma "OcHOBHON/pe3epBHbIN" NPpUMEHMa K ABYM
napannenbHbIM Hacocam U ynpasnsietcs Yyepes ceTb GENIbus.

®yHkumMto "OCHOBHOM/pPe3epBHbIN" MOXHO YCTaHOBUTL Ha
cregyloLime 3Ha4yeHus:

*  AKTMBHO.
* He akTuBHO.

Korga yctaHOBNEeHO 3HayeHne yHKunn "AKTMBHO", npoucxoauT
cnepywoulee:

* OpgHOBpeMeHHO MOXeT paboTaTb TONbKO OAUH HAcocC.

* Hacoc, HaxogsWwmIncs B pexnme oxungaHus (pe3epBHbiit),
aBTOMAaTU4eCKM BKIIOYAETCS B Crlydae HEUCnpaBHOCTH
paboTatoLlero (ocHoBHOro) Hacoca. lNosiBnseTcsa nHanKaums
HencnpaBHOCTU.

* CmeHa OCHOBHOIO U pe3epBHOI0 HACOCOB MPOUCXOANT
Kaxable 24 yaca.

BkntoveHne cyHkumun "OCHOBHOWN/pe3epBHbIN" BbINOMHAETCS

cregytoLwmm obpasom:

1. TMoaknioynTe OAVH N3 HACOCOB K MUTAHUIO.
Bbibepute "He aktuBHO" Ansa dyHkummn "OCHOBHOW/
pe3epBHbIN".
Mcnonbk3ys nynst R100, BbINONHUTE HEOBXOAMMbIE HACTPOWKM
B MeHto "OKCITYATALUMA" n "YCTAHOBKA".

2. B meHio "OKCIUTYATALUA" 3apgante pabounii pexum
"OcTaHoB".

3. TogknioumTe BTOPON HACOC K MCTOMHUKY MUTaHUS.
Mcnonbk3ys nynst R100, BbINONHUTE HEOBXOAMMbIE HACTPOWKM
B MeHto "OKCMJTYATALUNA" n "YCTAHOBKA".
YctaHoBute ansa dyHkumum "OcHoBHOW/pe3epBHbIn"
3HavyeHne"AKTUBHO".

PaboTatowuii Hacoc BbIMOMHUT NOUCK APYroro Hacoca u
aBTOMaTMYeCKn yCTaHOBUT Ana PyHKUMKM "OCHOBHOW/pe3epBHbIN"
3TOro Hacoca 3Ha4yeHue "AKTMBHO". Ecnn nonck He gact
pe3ynbTaToB, NOABUTCA MHAUKALWUA HEUMCNPaBHOCTY.



9.3.12 Pabouui guanasoH

Mopsagok HacTpowku pabodero guanasoHa:

*  MuH. xapakTep1cTuKa MOXET YCTaHaBNMBaTbCS B AuanasoHe
Mexay Makc. xapakTepucTukon n 12 % ot MakcumanbHomn
npou3BoanTenbHOCTU. Ha 3aBoge-m3rotoButene Hacoc
oTperynupoBaH Ha 24 % OT MakCMManbHOn
Npon3BOANTENBHOCTH.

+ Makc. xapakTepucTmka MOXeT YCTaHaBNMBaTbCs B AnanasoHe
Mexay MakcumansHol npovssoautensHocTblo (100 %) 1 MUH.
XapaKTepPUCTUKOW.

Pabouun gnanaszoH HaxoguTCs MexXay MWH. U Makc.

XapaKTepUCTUKOW.

Hy

100 %

MakcumanbHas
XapakTepucTuka

MuHuMmanbHas
XapakTepucTuka

12 %

TMOO 7747 1896

Puc. 28 YctaHoBKa MVH. U Makc. XxapakTepuctuk B % oT
MakcMMarnbHON NPON3BOAUTENBHOCTU

9.3.13 KoHTponb NnoAWMNHUKOB 3fieKTpoaBUraTens
(Tonbko Ana TpéxdasHbIX IneKTpoaBUraTenemn)

KoHTRonE
NoAWHA. AEMrATE-NA

LH

Onsi pyHKUMM KOHTPOMS NOALIUMHUKOB 3MIEKTPOABUraTeNs MOXHO
YyCTaHOBUTb CrieyroLme 3Ha4YeHus:

¢ AKTMBHO

* He akTuBHO.

Ecnu ansa dyHKLuMKM ycTaHOBNEHO 3HavyeHne "AKTUBHO",
KOHTPOIMEp Ha4yHeT OTCYMTbIBAThL Npober NoALWNMHMKA B MUNSAX.
Cwm. pasgen 9.2.7 CocmosiHue cma3sku noduwunHuko8
anekmpodsuzamernsi (monbko 11-22 kBm).

CuéTumk npogormkaeT paboTatb, Jaxe ecnv aTa
yHKLMSA nepeknioyeHa B cocTosiHne "He aktuBHO",
HO NpeaynpexaeHue o HeobxoaANMOCTU 3aMeHbI
cMa3sku oTobpaxaTbest He byaer.

YkazaHue

Koraa dyHKUMS BHOBb NEPEBOAUTCA B COCTOSIHME
"AKTVMBHO", HaKOMMEHHbIN Npober cHoBa
ncnonb3yeTcs Ana pacyéta BPEMeHW 3aMeHbl
CMa3sku.

9.3.14 MoaTBepxxAeHNe NOBTOPHOM CMa3Ku/3aMeHbl
NoALWNUNHUKOB ABUraTens (Tonbko Ans TpéxdasHbIX
aneKkTpoaBUraTenen)

MNoawnHKEN AEHMraTena

[na naHHOWM (PYHKLMU MOXHO YCTaHOBUTL CreayoLMe 3Ha4YeHus:
+ 3ameHeHa cma3ka (Tonbko 11-22 kBT)

* BbinonHeHa 3ameHa

* be3 n3aMeHeHun.

Ecnu ans dyHKUUN KOHTPONS NOALWMUMHUKOB YCTAaHOBIEHO
3HaveHune "AKTUBHO", KOHTPOMNMEp AacT nNpeaynpexaaroLni
curHarnm, korga noALWUNHUKK nekTpoaBuraTens Heobxoanmo
NOBTOPHO CMa3aTtb Unu 3aMeHuTb. CMm. pasgen 9.1.3 MHdukayus
HeucripagHocmed.

Ecnv cmaska nnv nogLluvnHukn asuraTensi 3aMeHeHbl,
NnoATBepANTe 3Ty onepauuio B BbilleyKa3aHHOM OKHE HaxaTuem
kHonku "OK".

B TeyeHue HEKOTOPOro BpemMeHu nocrne

NOATBEPXAEHMUS 3aMeHbl CMa3ku BbIGop no3numu

"3aMeHeHa cMmaska" HEBO3MOXEH.

9.3.15 NMoporpeB B pexume oxuaaHusa
(Tonbko Ansa TpéxdasHbIiX aneKkTpoaBurarenemn)

MNoaoreese &

PedHMe O HMAIHKMA
L

[ina dyHKUMM nogorpesa B pexmme OXMAAHUS MOXHO
YyCTaHOBUTb CreayloLime 3Ha4YeHNs:

*  AKTMBHO.

* He akTuBHO.

Ecnun ans dyHKUUN ycTaHOBNEHo 3HayeHne "AKTUBHO", Ha
06MOTKM anekTpoaBUraTens noaaéTcst nepemMeHHoe HanpsikeHue.
MNMopaBaemoe HanpspkeHne obecnevnT BbIpaboTKy AOCTATOYHOrO
KonuMyecTBa Tenna Ans Toro, 4Tobbl B ABUratene He
obpasoBbiBancsa KOHAeHcar.

10. HacTtpoika ¢ nomouibio nporpammbl PC Tool
E-products.

[ins ycTaHOBKM creumanbHbIX NapameTpoB, KOTOPbIe OTNMYaTCst
OT HacTpoek, Nnpon3BoanmMbix Yepe3d R100, Heobxogmumo
npvMeHeHne nporpammHoro obecneveHns Grundfos PC Tool
E-products. Npn aTom BHOBb TpebyeTca NnoMOLLb cneyuanucTta no
TEXHUYECKOMY OBCMYXUBAHUIO NN MHXEHepa KOMNaHun
Grundfos. [ing nony4yeHns AONONHUTENBbHOW Hpopmaumm
obpalyanitecb B permoHanbHoe NpeacTaBUTENbCTBO KOMMNaHUM
Grundfos.

49

Pycckun (RU)



(NY) umxoaky

11. NMpuopuTteTt HacTpoek

MpuropuTeT HacTpoek 3aBUCUT OT ABYX hakTOPOB:
1. WCTOYHUK ynpaBneHus;
2. HacTponKw.

1. UcTOoYHUK ynpaBneHus

MaHenb ynpasneHua

R100

BHelwHWe curHansl
(BHELWHWI cMrHan 3agaHus ycTaBokK, LMgpoBble
BXOAbI U T.M.).

CBsi3b C ApYron CUCTEMON yNpaBneHns Yepes LWnHy
CBSI3N

2. Hactpoiiku

+ Pabounit pexxum "OcTtaHoB"

» Pabouuin pexum "MakcumanbeHbIn" (Makc. xapakTepucTuka)
+  Pabouunin pexum "MuHUManbHbIn" (MUH. XapakTepucTuka)

* Hactpoinka yctaBok

YnpaeneHne E-HacocoM MOXeT OCyLLeCTBNATLCA OAHOBPEMEHHO
OT HECKOINbKUX UCTOYHWUKOB, U KaXAblN N3 3TUX NCTOYHUKOB MOXET
MMeTb pasnnyHble HacTpPonku. MoaTomy HEOBX0AMMO YCTaHOBUTL
NPUOPUTET UCTOYHWKOB YNpaBieHNs N HacTPOeK.

Ecnu aktusnposaHo 6onblue AOBYX HacTpoek

0OHOBpPEMEHHO, Hacoc byaeT paboTaTtb B

COOTBETCTBUMN C PYHKLNEN, UMEIOLLIEN BbICLLWI
npuopuTer.

MpuopuTteT HacTpoek 6e3 KOMMYHUKaUuuun 4yepes LLMHY CBA3U

12. BHewHMe cuUrHasnbl NPUHYAUTESIbHOTO
ynpaBneHus

Hacoc nmeeTt BXxoabl BHELHNUX CUTHANOB A4S CleayoLwmx
YHKUUA NPUHYANTENBHOIO yNpaBneHus:

» [lyck/octaHoB Hacoca
* Undposas dyHKums.

12.1 Bxoa nycka/ocTtaHoBa

q)yHKI.WIOHaanaH Anarpamma: Bxopa I'IyCKa/OCTaHOBa:

Myck/ocTtaHoB (knemmbl 2 u 3)

H HopmanbHbIn
l\ pexum
Q aKkcnnyarauumn
H
L
: OcTaHoB
—Q

12.2 LUncdposon Bxop,

C nomoubto nynsta R100 ans undposoro Bxoaa MoXxHO BblbpaTb
OflHY U3 cneayroLmnx PyHKUMI:

* HopmanbHbIi pexum akcnnyaTaymm

*  MwuHuManbHas xapakTepucTuka

* MakcumanbHasa xapakTepucTuka

* BHelwHsia HeucnpaBHOCTb

* Pene pacxoga

+  Cyxon xof.

dyHKUMOHaNbHaA guarpamma: Bxoa ansa uudposon
byHKUUMN

MaHenb ynpaBneHus

LUndpoBas dyHKLUA
(koHTaKTbl 1 1 9)

MpuopureTt wnn R100 BHelwHMe curHanbi N}
1 OctaHos |: : HopmanbHbI pexum
C 3aKkcnnyarauuu
2 Makec. ——Q
3 OcTtaHoB H
4 Make. MuHumanbHas
E XapaKkTepucTuka
5 MUH. MuH. - Q
6 HacTpowika yctaBok HacTtpolika yctaBok H
MakcumanbHas
Mpumep: Ecnu E-Hacoc HacTpoeH Ha pabounii pexum "Makc." XapakTepucTuka
(mMakc. yacToTa) Yepes BHELLHWUIA curHan, HanpuMep, yepes Q
LumcpoBon Bxod, TO NaHenb ynpasnenns nnu nynst R100 moxeT
HacTpouTb E-Hacoc Tonbko Ha pabouunit pexum "OctaHoB". H
MpropuTeT HaCTPOEK C KOMMYHMKaLMen Yepes WNHY CBA3U Brewhsan
y y 5s HeMcnpaBHOCTL
n ——Q
aHenb
BHewHune CBA3b yepes
MpuopuTteT ynpaBneHusunm H
CUrHanbl WUHY
R100
) 5 5s 3—\ Pene pacxopa
CTaHoB
L = Q
2 Makc.
H
3 OctaHoB OcTaHoB % Cyxoit xon
4 Makc. L -Q
5 MwuH.
6 HacTtpoiika
yCTaBokK

Mpumep: Ecnu E-Hacoc akcnnyatupyeTcs B COOTBETCTBUM C
yCTaBKkaMu, 3ajaHHbIMU Yepe3 LUMHY CBSI3W, TO C MOMOLLbIO
naHenu ynpaenexus unu nynsta R100 ans E-Hacoca MoxHO
yCTaHOBUTb Tomnbko paboumnin pexum "OcTtaHos" unu "Makc.", a ¢
NMOMOLLIbIO BHELLHErO CUrHana - Tonbko pexum "OctaHoB".
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13. BHewHu curHan 3agaHuAa ycTaBoK

YcTtaBka MOXeT GblTb 3a4aHa ANCTaHLUMOHHO MOAKIOYEHNEM
nepefaTymka aHanoroBbIX CUTHaNoOB K BXOAY CUrHamna ycTaBku
(knemma 4).

dakTnyeckas
ycTaBka

YcTaHoBneHHoe
3Ha4yeHune

BHewHAA yCTaBka

Puc. 29 daktuyeckas yctaBka - 3TO Npov3BeaeHne

TMO03 8601 2007

(YMHOXeHHOE 3HaYeHWe) yCTaBKN U BHELLIHE yCTaBKu

BbibepuTe hakTU4ecknit curHan ot BHeLHero nctoyHunka, 0-10 B,
0-20 mA, 4-20 mA, c nomowbio R100. Cwm. pasgen 9.3.3 BHewHsis

ycmaeka.

Ecnu ¢ nomouwsio nynsta R100 BeiGpaH HeperynupyeMbliin pexnm
ynpaBreHns, HacoC MOXeT YNpaBnATLCS N0OLIM KOHTPONNEPOM.

B perynupyemom pexume ynpaBneHus yctaBka AOMKHA ObiTb
3ajaHa B AvanasoHe Mexay HWKHUM 3HayeHueM gnanasoHa
N3MepeHnin AaTunka u ycTaBkom, 3a4aHHbIMK Ha Hacoce unu ¢
nomotybto nynsta R100.

®dakTnyeckas ycTaBKa

A

_______ JaTuvKyaxc

YcTaBka, 3agaHHas ¢
NoMoLLblO NaHenu
ynpasnenus, nynsta R100
unu nporpammbl PC Tool
E-products

dakTuyeckas
ycTaBka

Jatumky,,,

T T
0 10V
0 20 mA
4 20 mA

= BHewHWnn curHan
3afjaHns yCcTaBoK

Puc. 30 3aBucumocTb mexay pakTMyeckon ycTaBKow 1
BHELUHWUM CUrHanom 3afaHusi ycTaBku B
perynupyemom pexvme

TMO02 8988 1304

MNpumep: Mpy MUHUMANEHOM 3HaYeHUM AaTymka, pasHom O Gap,

yCcTaBke, paBHow 3 6ap, 1 BHELIHEM 3aaHUKN YCTaBKN paBHOM
80 %, pakTnyeckasn yctaska byaet cnegylowien:

dakTnyeckas _ (ycTaHOBKA - AATYMKy ) X

T o

ycTaBka  %gpewnee ycranosnenHoe aHauenne T AATIMKy,y
=(3-0)x80%+0
= 2,4 6ap

B perynvmpyemMom pexumMe ynpasrieHusl yCTaBKy MOXHO 3aaBaTb

M3BHE B AManasoHe MexXay MUH. XapakTepUCTUKON U
yCTaHOBMNEHHbIM 3HAYeHMEeM, 3a4aHHbIM Ha Hacoce unu c
nomouubto nynsta R100.

dakTuyeckas ycrtaBka

A

_______ MaKC'XapaKTepMCTMKa

YcTaBka, 3aflaHHas ¢
NMOMOLLbIO MaHenu
ynpaeneHus, nynsta R100
unu nporpammsl PC Tool
E-products

dakTnyeckas
ycTaBka

MuH "XapakTtepuctuka

T T
0 oV

0 20 mA
4 20 mA

= BHewHun curHan
3a[aHusl yCTaBOK

Puc. 31 3aBucumoctb mexay akTMyeckon ycTaBkom 1
BHELLHUM CUTHanoM 3ajaHus yCTaBKu B
Heperynupyemom pexume

TMO2 8988 1304

14. CurHan WunHbI CBA3U

Hacoc o6opynoBaH nocnepoBaTtenbHbiM MHTepdenicoMm RS-485.

[ns cBA3M MCMONb3yeTca NPOTOKON O6GMeHa AaHHbIMU A1S WWHbI
cBs3u Grundfos (GENIbus), 4To no3BonsieT noagkntoyatb cucteMy

ancneTyepusauny MHXeHepHoOro 06opyaoBaHns 3gaHns unm
OPYryto BHELLHIOK CUCTEMY YNpaBreHus.

C nomolLLbo CUrHana LMHbI CBSA3M MOXHO OCYLLECTBISATb
OWCTaHUNOHHOE perynnpoBaHne Takmx aKCniyaTaluoHHbIX
napameTpoB Hacoca, Kak ycTaBka, pabounin pexum v T.n.
OOHOBPEMEHHO Yepes LUUHY CBA3K OT Hacoca MOXeT
nepegaBaTbCsl MHPOPMALUSI O COCTOSTHUM BaXKHENLINX
napameTpoB, Hanpumep, akTu4yeckoe 3HaYeHne napameTpoB
ynpasreHusi, notTpebnseMasi MOLWHOCTb, CUrHarbI
HeWcnpaBHOCTU U T. 4.

3a nogpob6Hoi nHdopmaLmeinn obpallanTecb B KOMNaHUIO
Grundfos.

I'Ipvl MCcnonb3oBaHUU CUrHana WnHbl CBA3N

COKpallaeTca KONnn4ecTBO HACTpPOeEK, OOCTYMHbIX

Yyepes nynst R100.

15. Alpyrue ctaHaapThbl WKWH
Grundfos npegnaraet pasfninMyHble peleHna ang WwuHbl CBA3U C
opraHmsauMeVl CBA3U NO Apyrum ctaHgaprtam.

3a nogpobHon nHopmaLmen obpallainTecb B KOMMNaHUIO
Grundfos.
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16. CBeTOBbI€ MHAUKATOPbI N pefie CUCTEMbI
CUrHanusauum

CBeToBast MHAMKALMS (3e5IeHOr0 1 KPacHOro LiBeTa) Ha naHenu
ynpaBrieHusi Hacoca U BHYTPU KIIEMMHOI KOPOOKM nokasbiBaeT
Tekywmin paboumin pexum Hacoca. (cM. puc. 32 n 33).

3enéHbin

KpacHbiin

3enéHbin  KpacHbin

TMOO 7600 0304
TMO02 0838 0203

Puc. 32 CgeToBble MHOMKATOPbLI HA HAcocax C 0AHOMAa3HbIMK 3NEKTPOABUraTENAMU

3enéHblit

=— @ KpacHsbii

3enéHbin
KpacHbin

TMO02 8513 0304
TMO02 9036 4404

Puc. 33 CseToBble MHOMKATOPbI HA HAacocax ¢ TpéxdasHbIMK dneKTpoaBuraTensamm

Kpome Toro, Hacoc nmeet Bbixog Ansi 6ecnoTeHunanbHoro
curHana Yyepes BCTPOEHHOe pere.

BbixogHble 3Ha4YeHUs pene curHanusauumn NnpMBoOAsTCA B pasaene
9.3.4 Pene asapuliHoU cueHanu3ayuu.
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B npuBeaeHHOI Huke Tabnuue npeacTasneHbl (OYHKLUUW ABYX CBETOBLIX MHAUKATOPOB M Pene CUrHanmaaumn:

CBeToBbIe WHAOUKaTOPbI

Pene curHanusauum cpaboTano Bo BpeMsi:

HeucnpaBHOCTb
(KpacHbIN)

Pa6ora

(3enéHbIN) npepynpexaeHue

HeucnpaBHocTb/
aBapwus,

U 3aMeHa CMa3kKun

SKCﬂﬂyaTaLlMﬂ FoToBHOCTb

Hacoc

pa6oTtaeTt

OnucaHue

He roput

He ropwut

C NONC

OTKMNOYEHO HanpsXxeHne nuTaHuAa.

He roput

MocTosiHHO
BKIHOYEH

=
7, [

(@)
b4
[e]
(@]
(]
4
@]
O

C NONC

C NONC

Hacoc pa6otaer.

He roput

[MocTosHHO
BKITIOYEH

/5

(@]
pd
(e}
(@]
o
=z
(@]
O

q

C NONC

Hacoc ocTaHoBneH (yHKUMen ocTaHoBa.

He roput

Mwuraet

!
=

/5

C NONC

Hacoc HacTpoeH Ha ocTaHoB.

[MocTosAHHO
BKIHOYEH

He roput

7
=

C NONC C NONC

C NONC

C NONC

Hacoc oTkntoueH ns-3a HemcnpaBHOCTW/
aBapuu unm paboTaet ¢ MHankaumnen
"Mpeaynpexaenve" nnm "3amMeHnTb
cMasky".

B cnyyae octaHoBa Hacoca byaet
BbINOMHEHA MonbITKa NOBTOPHOTO 3arnycka
(moxeT noTpeboBaTbCs pyyHon copoc
CurHana HeucrnpaBHOCTH).

Ecnu npuyrHa HeucnpaBHoOCTM -
"BHeLLHHAS HencnpaBHOCTL", TO HacoC
BKITHOYAETCs1 BPYYHYHO NyTEM cbpoca
curHarna HemcnpaBHOCTY.

[MocTosHHO
BKITIOYEH

[MocTosHHO
BKIIIOYEH

N N

C NONC C NONC

N

C NONC

C NONC

Hacoc pabotaeT, npu 3tom ocTaércsa nunum
Obina nHavkaums "HemcnpaBHocTb/
Asapug", npy KOTOPON HACOC MOXET
npogomkaTtb paboTy, unmn Hacoc paboTtaeT ¢
uHavkaumven "Mpeaynpexaexue"/
"3ameHnTb cmMasky".

Ecnv npnyrHa HemcnpaBHOCTM COCTOMUT B
ToM, 4TO "CurHan gatyvka 3a npegenamu
[OMyCTUMBIX 3Ha4eHun", Hacoc
npogormkaeT paboTtaTb Npy MakCUMarbHOW
xapaktepuctuke. MNponssectn cbpoc
WHAMKaLMUM HencnpasHoCTU Byaet
HEBO3MOXHO [0 TEX MOp, Noka curHarn
BHOBb He ByaeT B npefenax AonycTUMoro
OnanasoHa 3Ha4yeHui curHana.

Ecnv npuyrHa HemcnpaBHOCTM COCTOMUT B
TOM, 4TO "CurHan yctaBku BHe AuanasoHa",
Hacoc npogorxkaeT paboratb no
MWHUMarbHON XapaKTEPUCTMKE.
Mpoun3ssecTn c6poc nHankauum
HeucrnpaBHOCTN ByAeT HEBO3MOXHO [0 TeX
rop, rnoka BenM4uHa curHana BHOBb He
Gynet B Nnpeaenax AonycTMMOro AnanasoHa
3HaYeHui curHana.

[MocTosHHO
BKITHOYEH

Mwuraet

[l

NONC C NONC

C NONC

Hacoc HacTpoeH Ha ocTaHoB, HO OH 6bin
BbIKITKOYEH M3-3a HENCNPAaBHOCTN.
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C6poc nHaMKaumum HemcnpaBHOCTH

C6poc MHAUKaLMN HEUCNPABHOCTM BhIMNOMHAETCSH OOHUM U3

crnepytoLwmx cnocobos:

» KpaTkoBpeMeHHbIM HaXxaTuem pacnorioXXeHHON Ha Hacoce
kHOMKM ® nnn @. 3TO He M3MEHsIeT HaCcTPONKM Hacoca.
Henb3s ocywecTBuMTbL COPOC CUTHANOB HEMCNPAaBHOCTHU
HaxaTneM KHomok ® nnm @, ecnu KHOMKM 3a6510KMPOBaHBI.

*  OTKNOYMTE ANEKTPONUTAHUE U [OXKOUTECH, MOKa CBETOBbIE
MHAMKATOPbI MOracHyT.

+ OTknoYMTE BHELLHWI BXOA NMycka/ocTaHoBa, 3aTeM BKIoUnNTe
ero CHoBa.

* Wcnonb3ynte nynst R100. Cm. pasgen 9.1.3 UHAukayus
HeucrnpasHocmed.

Koraa nynst R100 B3aMMofencTByeT C HACOCOM, KpacHbIN

CBETOBOW MHAMKATOP YacToO MUraer.

17. ConpoTuBneHmne nsonsauum

0,37 - 7,5 kBt
M3mepeHune conpoTuBneHus nsonsaumm obmMoTok
3MneKTpoABUraTenst U yCTaHoBKM C

E-Hacocamu Henb3s NpoBOAWTL C MOMOLLBIO
BbICOKOBOMbLTHOrO 060pyA0BaHus, Tak Kak npu aTom
MOXHO BbIBECTW U3 CTPOS 3MEKTPOHHOE
obopynoBaHue.

11-22 kBT

M3MepeHue conpoTMBEHUs N30NALUN 0GMOTOK

3neKkTpoaBuraTens UM yCTaHoBKM C

E-Hacocamu Henb3s NpoBOANUTL C MOMOLLbHO
BbICOKOBOMbLTHOrO 060pyA0BaHNA, Tak Kak npu 3Tom

MOXXHO BbIBECTM U3 CTPOS1 ANIEKTPOHHOE

obopynoBaHue.

Mo>HO Mo OTAENbHOCTU OTCOEANHUTbL NPoBOAA
aneKkTpoaBUraTens u NpoBepPUTbL CONPOTUBIEHNE
n3onaumMm obmMoToK.

18. PaboTta B aBapMINHOM pexunme
(tTonbko 11-22 kBT)

MpeaynpexaexHne

Mepen Tem kak NponM3BoANTb Kakne-nmbo paboTbl B
KnemmHon kopobke Hacoca, He06XOAMMO OTKMUYUTL
BCE Lieny 3MeKTPOoNnTaHns He MeHee YeM Ha 5
MUHYT.

O6paTtuTte BHMMaHue Ha To, YTO pene curHanusaumm
MOXeT OblTb NOAKMIOYEHO K BHELLHEMY UCTOYHMUKY
NUTaHWA U MOXET OCTaBaTbCsl 3anUTaHHbIM Npu
OTKIMOYEHUM CETEBOIO NUTAHMSI.

Ecnn Hacoc ocTaHOBIEH U He 3anycKaeTcsi NOCME BbIMOMHEHUS

cTaHAapTHbIX Npoueayp No yCTpaHeHUIo HeMcnpaBHOCTEN,

npuymnHa MoxeT BbITb B HeucnpaBHOM npeobpasoBaTene

YyacToThbl. B 3TOM cnyyae MOXHO yCTaHOBUTb aBapUNHbLINA PEXUM

akcnnyaTauummu Hacoca.

Mepen nepekntodeHnem B aBapUnHbIN pexnum paboTbl

pekomeHayeTcs caenaTtb criegyiollee:

+ [lpoBepuTb HanpsxeHne B ANEKTPOCETH.

» [lpoBepuTtb, cpabaTbiBaloT N1 ynpaBnsoLine CurHansb
(curHanbl BKITHOYEHUSA/BBIKITIOYEHUS).

« T[poBepuTb, COpPOLLIEHBI NM BCE aBapUiHbIE CUTHANbI.

*  V3mMepuTb anekTpuyeckoe ConpoTUBieHne Ha obmMoTkax
aBuratens (0TCoOeAMHUTb NpoBoAa ABUraTens oT KNeMMHOM
KOpOGKM).

Ecnu Hacoc He 3anyckaeTcs, BO3MOXHO, 4YTo npeobpa3oBaTenb

4acTOTbl HEUCNPABEH.

54

YToObl yCTAHOBUTbL aBapUNHbLIA PEXMM 3KCnnyaTaumm Hacoca,

HeobxoAMMo caenatb cnegyloLlee:

1. OTcoeguHUTb TpM Xunbl cunoBoro kabens, L1, L2, L3, ot
KNeMMHOIN KOpobkM, HO OCTaBUTb NPOBOA(a) 3aLUTHOrO
3a3eMreHuns Ha NpexHeM mMecTe Ha knemme(ax) PE.

TMO03 8607 2007

2. OTtcoeguHuTb CMNoOBbIE NpoBoda anekTpoasuratens, U/W1, V/
U1, W/V1, OoT KneMMHOoW KopobKu.
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Puc. 34 lNepeknioyeHne E-Hacoca n3 HopmManbHOro pexuma
paboTbl B aBapUNHbIA



Mcnonb3oBaTb BUHTLI KNEMM CUIOBOro kKabens u ranku knemm
kabens anekTpoaBuratens.

'
i

TMO3 9121 3407

4. WsonuposaTb TpW XuUnbl APYr OT Apyra ¢ NOMOLLbIO
M30NSALNOHHON NEHTbI UM aHanorM4yHoro Matepuana.

P

&
TMO3 9122 3407

TMO03 9123 3407

MpenynpexaeHue

[lna npeobpasoBaTtens 4acToTbl HENb3sa genaTtb
nepembIyKy, NOAKMIOYUB BbIBOAbLI CUITOBOTrO kabens kK
knemmam U, V. n W.

OTO MOXeT co3fiaTb OnacHble CUTyauun ansi
nepcoHana, Tak kak noteHuman BblICOKOro
HaNpPs>KeHUs CeTU MUTaHUSA MOXET nepeaaTtbcs Ha
aetanu B KINeMMHOMW KOpobKe, K KOTOpbIM
npukacawTcs pykamu.

Bo Bpemsi nycka nocre nepeknioveHus Ha
aBapuWHLIA PEXNM NPoBepbLTEe HanpasneHne
BpaLLEeHUs.

19. CepBH1C 1 TeXHNYECKOe obcnyXnBaHue

19.1 OumncTtka anekTpoaBurartens

Oxnaxpatowne péﬁpa M nonactun BeHTUunATopa CUCTEMbI
BO34YLIHOIo oxnaxaeHua anekrtpoasuratena u anekKpoHHOro
o6opy,qoaaHV|$| OOJKHbI BCerga cogepXatbCq B HACTOTE.

19.2 3ameHa cMa3Kn NOALWMMNHUKOB ABUraTens

Hacocbl mowHocTbo 1,1 - 7,5 KBT

B paHHbIX AneKkTpoaBuraTenax NoALWNNHUKK 3aKpbITOro Tuna
CMa3blBalOTCS Ha 3aBOAE-U3rotoBuTene. 3ameHa CMasku B Takux
noawmnnHUKax He Npon3BoaANTCA.

Hacocbl mowHocTbIO 11-22 kBT

B paHHbIX anekTpoaBuraTensix 3aMeHy CMasku NoALIMIHUKOB
OTKPbITOrO TNa Heo6XoANMO NPOV3BOAUTL PEryNspPHO.

Mpv noctaske NOALMMNHMKMA AAHHOTO TMNa 3anpaBnsaoTCs
CMa3sKon nepep ycTaHoOBKOW. BcTpoeHHasa dyHKUMSA KOHTpons
NOALUMMNHMKOB BbIBOAWUT NpeaynpeauTenbHYI0 MHAWKALMWIO Ha
nynete R100, korga Heo6xoaAMMO 3aMeHUTb CMa3Ky B
NOALIMNHMKaX 3neKTpoaBuraTens.

lMepen 3ameHON CMasku BblHBTE HUXHIOO NPOBOKY 13
dnaHua anekTpoaBuratens n Nnpobky B KpbILLKe

M noALINMHKKA, YTODbI BbINYCTUTL OCTaTKVN CTApPOW 1
N3NULIHEN CMa3KN.

[Mpu nepBon 3amMmeHe cmasku B NpoLecce KCnnyaraunm
HeobxoAnMo 3anpaBnATb ABOVHOE KONNMYECTBO KOHCUCTEHTHOM
CMa3Kku, NoCKonbKy cMa3oyHas Tpybka He 3anonHeHa
KOHCUCTEHTHOW CMa3KoW.

KonnyecTtBO KOHCUCTEHTHOM CMa3kun

[mn]
Tunopasmep
HenpusogHasn
CTtopoHa npuBoaa cropona
MGE 160 13 13
MGE 180 15 15

PekomeHayeTcsl NPUMEHSTb KOHCUCTEHTHYI0 CMa3Ky Ha Gase
nonukapbamuga.

19.3 3ameHa NOALWMMNHUKOB 3NeKTpoaBuUraTens

OnekTpoasuraTeny MowHocTbio 11-22 kBT ocHaleHbl
BCTPOEHHOWN (pyHKLMEN KOHTPOMS NOALWUNHUKOB, KOTopast
BbIBOANT Ha nynbT R100 npeaynpeanTenbHY0 MHAUKALNIO O TOM,
Koraa Heo6xoauMOo 3aMeHUTb NOALUUMHMKN OBUraTens.

19.4 3ameHa BapucTopa (Tonbko 11-22 kBT)

BapucTop 3awmiiaer Hacoc OT NepexoAHbIX HAMPSXXEHNA ceTu.
[MocTeneHHO noa AecTBMEM NEPEXOAHbIX HaNpPsXKeHU BapmucTop
M3HalLUMBaETCsl U ero HeobxoaAnMo 3ameHaTb. Yem Gonblue
nepexofHbIX HanpspkeHu, Tem ObiCTpee u3HalLumBaeTcs
BapucTop. Koraa npuxogut BpeMsi MEHSITb BApUCTOP, Ha NyrnbTe
R100 n B nporpamme PC Tool E-products nogaértca curHan B
dopMe npeaynpexaeHns.

BapucTtop gomkeH 3amMeHsTb TOMbKO CNeunanucT KoMnaHum
Grundfos. Obpaliantecb B MeCTHOe NpeacTaBUTENbCTBO
KOMMaHuu.

19.5 3anacHble 4YacTu N KOMNJEKTbl AN TEXHUYECKOro
o6cnyxuBaHusa
|-|O/:lp06HyI0 MHd)opmau,mo O 3anacHbIX YacTAaAX U KOMNNeKTax ana

TEXHUYECKOro 0BCMyXNBaAHMS MOXHO HaAWTU Ha canTe
www.grundfos.com (Bbibepute ctpaHy u WebCAPS).
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20. TexHM4YeCKMe OAaHHbIe - HacoChbl C
TpéxdasHbIMM INeKTpoABUraTenamm,
1,1-7,5 kBT

20.1 HanpsixxeHue nutTaHus

3 x 380-480 B - 10 %/+ 10 %, 50/60 'y - 2 %/+ 2 %, 3awmTHOE
3a3eMrieHune.

KaGenb: Makc. 10 mm2 / 8 AWG.

Mcnonb3yiTe Tonbko MeaHble npoBoga MuH. Ha 70 °C.
PekomeHayeMble Tunopasmepbl NpefoxpaHuTenen

[ns anekTpogsuratenen mowHocTbo oT 1,1 oo 5,5 kBT:
Makc. 16 A.

[nsa anexkTpoaBuratens MowHocTblo 7,5 kKBT: Makc. 32 A.
Mcnonbk3yloTcs cTaHgapTHbIe NMaBkue NpeaoxXpaHuTenu, a Takke
6bicTpocpabaTbiBatlowme NpeaoxpaHuTenn Unu npegoxpaHnuTeni
C 3afepxkon cpabaTbiBaHuS.

20.2 3awmTa OT NeperpyskKu

3awmTa oT neperpyskn 4acToTHO-pPEryNMpyeMbIX HACOCOB MeeT
Te e XapaKTepucTuku, 4To 1 o0bblYHas 3awmTta
anektpoasuratens. K npumepy, E-anektpogsuratens
BblAepXXnBaeT neperpysky, paBHyto 110 % oT l,o B Te4eHne

1 MUHYTBI.

20.3 Tok yTeuku

Tunopasmep anekTpoasurarens Tok yTeuku
[kBT] [MA]
1,1 - 3,0 (Hanps>keHne nuTaHusa < 460 B) <35
1,1 - 3,0 (HanpsixeHne nuTaHusa > 460 B) <5
40-55 <5
7,5 <10

Tok yTeukun namepsietcsa B coorsetrctamm ¢ EN 61800-5-1.

20.4 Bxoabl/Bbixoabl

Myck/ocTtaHoB

BHelwHuin 6ecnoTeHUnanbHbIN KOHTaKT.

HanpsixeHne: 5 B nocrt. Toka.

Tok: <5 MA.

OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.

LUundpoBon

BHelwHui 6ecnoTeHUnanbHbIi KOHTaKT.

HanpsixeHue: 5 B nocT. Toka.

Tok: <5 MA.

OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.

CurHanbl ycTtaBoK

* [oTeHunomeTp
0-10 B nocT. Toka, 10 kOM (4epe3 BCTPOEHHbIA UCTOYHUK
HarnpsxeHns).
SkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm2 / 28-16 AWG.
MakcumanbHas anvHa kabens: 100 m.

* CwurHan HanpsbkeHus
0-10 B nocrt. Toka, R; > 50 kOm.
Honyck: + 0 %/- 3 % npu Makc. curHane HanpsHKeHus.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?Z / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

+ TokoBbIl curHan
DC 0-20 MA / 4-20 MA, R; = 175 Om.
Oonyck: + 0 %/- 3 % npu Makc. TOKOBOM cUrHarne.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?Z / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.
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CurHanbl gaTyumka

* CurHan HanpsbkeHus
0-10 B nocrt. Toka, R; > 50 KOM (4epe3 BCTPOEHHbIN NCTOYHUK
nUTaHns).
Honyck: + 0 %/- 3 % npu Makc. curHane HanpsxeHns.
OKpaHMpoBaHHbIN kabenb: 0,5 - 1,5 mMm2 / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

* TokoBblIi curHan
DC 0-20 mA / 4-20 MA, R; = 175 Om.
Donyck: + 0 %/- 3 % npu Makc. TOKOBOM CUrHarne.
OKpaHMpoBaHHbIN kabernb: 0,5 - 1,5 mMm?2 / 28-16 AWG.
MakcumanbHas anvHa kabens: 500 m.

BHyTpeHHMEe UCTOUYHUKN NUTAHUA

*  WctouHuk nutanms 10 B ons BHewWHero noteHunomeTpa:
Makc. Harpyska: 2,5 MA.
C 3alMTON OT KOPOTKOrO 3aMblKaHWMS.

*  VcTo4HuK nuTaHusa 24 B onsa gaTymkos:

Makc. Harpyska: 40 MA.

C 3almTon OT KOPOTKOrO 3aMblKaHMWS.
Bbixopa pene curHanusauumn
BecnoTeHUnanbHbIN KOMMYTUPYIOLWMUIA KOHTAKT.
MakcumanbHas KOHTakTHas Harpyska: 250 B nepewm. Toka, 2 A,
cos @ 0,3 -1.
MwuH1ManbHas KoHTakTHas Harpyska: 5 B nocTt. Toka, 10 MA.
OKpaHupoBaHHbIV kabenb: 0,5 - 2,5 Mm2 / 28-12 AWG.
MakcumanbHasa anvHa kabens: 500 m.
BxoAa WWHbI cBA3MN
MpoTokon wuHel Grundfos, npotokon GENIbus, RS-485.

OKpaHMPOBaHHbIV TPEXXKUIbHbIN Kaberb:
0,2 - 1,5 MM? / 28-16 AWG.

MakcumanbHasa anvHa kabens: 500 m.

21. TexHn4YecKkue gaHHbIe - HAcoChbl C
Tpéxda3HbIMU ANeKTpoaBUraTensamm,
11-22 kBT

21.1 HanpsixxeHue nUTaHus

3 x 380-480 B - 10 %/+ 10 %, 50/60 'y - 3 %/+ 3 %, 3awmTHOE
3asemreHve.

Ka6enb: Makc. 10 mm2/ 8 AWG.
Mcnonb3ynTe Tonbko MedHble nposoaa MuH. Ha 70 °C.

PekomMeHayemble TUNopa3mepbl NpegoxpaHUTenen

MowHocTb

anekTpoasuratens [KBT] Make. [A]
1" 32
15 36
18,5 43
22 51

Mcnonb3ytloTcst cTaHAapTHblE NNaBkMe NpefoXpaHnTenu, a Takke
GbicTpocpabaTbiBatoLne NpeaoxXpaHnTenn Unu nNpegoxpaHnTenu
C 3aJepXkomn cpabaTbiBaHMS.

21.2 3awmTa OT Nneperpysku

3awmTa oT neperpysku 4acTOTHO-perynMpyembix HACOCOB UMeeT
Te XXe XapakTepuCTUKK, 4To 1 obblyHas 3awuTa
anekTpoasuratens. K npumepy, E-anektpogsurartens
BblAepXnBaeT neperpysky, pasHyto 110 % oT |,y B Te4eHne

1 MUHYTBI.

21.3 ToKk yTeuku
Tok yTeukun Ha 3emnto > 10 MA.
Tok yTeukun namepsietcs B cootsetcteum ¢ EN 61800-5-1.



21.4 Bxoabl/Bbixoabl

Myck/ocTtaHoB

BHewwHWn 6ecnoTeHunanbHbI KOHTaKT.

HanpsxeHue: 5 B nocT. Toka.

Tok: <5 MA.

OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.

LncpoBon

BHelwHui 6ecnoTeHUnanbHbIi KOHTaKT.

HanpsixeHnue: 5 B nocT. Toka.

Tok: <5 MA.

OKpaHupoBaHHbIN kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.

CurHanbl ycTtaBoK

* [oTeHumomeTp
0-10 B nocT. Toka, 10 kOM (4epe3 BCTPOEHHbIA UCTOYHUK
HanpsXxeHns).
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm2 / 28-16 AWG.
MakcumanbHas anvHa kabens: 100 m.

* CurHan HanpsbkeHus
0-10 B nocrt. Toka, R; > 50 kOm.
Honyck: + 0 %/- 3 % npu Makc. curHane HanpsHKeHus.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?2 / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

» TokoBbIi curHan
DC 0-20 mA / 4-20 MA, R; = 250 Om.
Oonyck: + 0 %/- 3 % npu Makc. TOKOBOM cuUrHarne.
OkpaHnpoBaHHbIN kabenb: 0,5 - 1,5 mm?Z / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

CurHanbl paTymka

+ CurHan HanpspkeHus
0-10 B nocrt. Toka, R; > 50 KOM (4epe3 BCTPOEHHbLIN NCTOYHUK
nuTaHus).
Honyck: + 0 %/- 3 % npu Makc. curHane HanpsKeHus.
SkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mMm2 / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

» TokoBblIi curHan
DC 0-20 mA / 4-20 MA, R; = 250 Om.
Honyck: + 0 %/- 3 % npu mMakc. TOKOBOM curHarne.
OkpaHupoBaHHbIN kabenb: 0,5 - 1,5 mm?2 / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

BHyTpeHHMUe UCTOYHUKU NUTaHUA

*  WcTodHuk nutaHmna 10 B ana BHeLWHero noTeHUnomMmeTpa:
Makc. Harpyska: 2,5 MA.
C 3awmTon OT KOPOTKOro 3aMbIKaHWSI.

*  WcTouHuk nutanua 24 B ons gatynkos:

Makc. Harpy3ka: 40 MA.

C 3almTOi OT KOPOTKOrO 3aMblKaHUS.
Bbixoa pene curHanusauuu
BecnoteHuManbHbIi KOMMYTUPYIOLUNA KOHTAKT.
MakcumanbHas KoHTakTHas Harpyska: 250 B nepem. Toka, 2 A,
cos ¢ 0,3 -1.
MuHumaneHasa KoHTakTHas Harpyska: 5 B noct. Toka, 10 MA.
OKpaHupoBaHHbIN kabenb: 0,5 - 2,5 mmZ / 28-12 AWG.
MakcumanbHas anvHa kabensi: 500 m.

BxopA WuHbI cBA3K
MpoTokon wuHbl Grundfos, npotokon GENIbus, RS-485.

OKpaHMPOBaHHbIN TPEXXKUNbHLIN Kabenb:
0,2 - 1,5 MM? / 28-16 AWG.
MakcumanbHas anuHa kabens: 500 m.

21.5 Npoumne TexHNn4Yeckne AaHHble

OMC (anekTpoMarHuTHasi coBmecTtumocTtb no FOCT P 51524
(EN 61800-3))

AnekTpoa-
Buratens [lomexoamMuccusa/nomexoycTonumBoOCTb
[kBT]

1,1 Momexoamuccus:

1,5 OnekTpoasuraTeny MoryT GblTb YCTaHOBMEHbI B

2,2 XWUNbIX paioHax (nepBbli YPOBEHb),

3,0 HeorpaHW4YeHHOro pacnpoCcTpaHeHus, YTo

40 cootBetcTByeT FOCT P 51318.11 (CISPR11),

' rpynne 1, knaccy B.

55 py Yy
MomexoycTOM4YNBOCTD:

7,5 OnekTpoaBuraTeny oTeedatoT TpeboBaHMAM K
YCNOBUWSIM 3KCMyaTauuy NepBoro 1 BTOPOro YpoBHS.

1" Momexoamuccus:

15 [aHHble anekTpoaBuraTeny OTHOCSATCS K KaTeropum

18,5 C3, uTo cooTBeTcTBYeT FOCT P 51318.11
22 (CISPR11), rpynne 2, knaccy A, n
yCTaHaBNNBAKTCA B NPOMBILLIIEHHbIX paioHax
(BTOpPOW ypOBEHD).
Mpw ocHawweHun BHelwHero dounstpa AMC Grundfos,
anekTpoaBuraTenu oTHOCATCS K kateropun C2, uto
cootBercTByeT OCT P 51318.11 (CISPR11),
rpynne 1, knaccy A, n MOryT 6bITb YCTaHOBMEHbI B
XUnbIX paioHax (nepBblii ypOBEHb).
MpepynpexaeHue
Mpwn ycTaHoBKe anekTpoaBuratenen B
XUIbIX paioHax MoryT notpebosaTbes
[ONONHUTENbHBIE MEPbl, MOCKOMNbKY
ABuratenu mMoryT Bbl3biBaTb
paguonomexm.
OnekTpoasurateny MowHocTeo 11, 18,5 n 22 kBt
cootBeTcTBYt0T cTaHaapty MOCT 30804.3.12
(EN 61000-3-12), B KOTOPOM 3Ha4YeHWE MOLLHOCTH
npy KOPOTKOM 3aMblkaHUW B TOYKE COEAUHEHNUS
mMexay aekTpoobopyaoBaHNEM U KOMMYHaNbHOW
CUCTEMOW 3NeKTPOCHabXeHNs npeBblllaeT
yKa3aHHble HUXe 3HaYeHUsi NN PaBHO KM.
MoHTaxHasa opraHusauus unv nonb3osaTens
[OMKHbI YA0CTOBEPUTLCS (M NPU HE0BX0AMMOCTH
NMPOKOHCYNETMPOBATLCA C KCNyaTUpyoLLein
opraHu3saumen anekTpoceTu), YTo ABuratenb
MOAKITIOYEH K CETW NUTaHNS C MOLLIHOCTbIO KOPOTKOrO
3aMblKaHUsi He MeHee:

Tunopasvep MowHocTb npu K3,
anekTpoAaBuratens
[KBT] [kBA]
11 1500
15 -
18,5 2700
22 3000

OnekTpoasuraTeny MowHocTbio 15 kBT
YkasaHue He COOTBETCTBYHT cTaHgapty FOCT
30804.3.12 (EN 61000-3-12).
3a c4éT ycTaHOBKM COOTBETCTBYIOLWEro hunsTpa
nofaBneHnst rapMoHNK Mexay ABuratenemM m
3AneKkTponuTaHneM Ko3a(PULNEHT rapMOHMK TOKa
yMeHbLnTCA. B pesynbrate anektpoasuraTenu c
MoLHocTblo 15 kBT ByayT cooTBeTcTBOBaTH
FOCT 30804.3.12 (EN 61000-3-12).
NMomexoycTOMYUBOCTD:
OnekTpoasuraTeny oTBeYarT TpeboBaHUAM K
YCMOBUSIM 3KCMIyaTauum NepBoro 1 BTOPOro YPOBHS.

[na nonyyeHns gononHuTenbHon MHopmaumm obpallanTtecs B
komnaHwuio Grundfos.
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(NY) umxoaky

Knacc 3awuThbl

* Hacocbl ¢ TpéxdasHbiMU aneKkTpoaBUraTensmu,
1,1 - 7,5 kBT: IP55 (FTOCT 17494 (IEC 34-5)).

* Hacochbl ¢ TpéxdasHbiMy anekTpoaBUraTenamu,
11-22 kBT: IP55 (TOCT 17494 (IEC 34-5)).

Knacc nsonsauuun

F (FOCT 8865 (IEC 85)).

TemnepaTtypa okpyxatoLwien cpeabl

Bo Bpems akcnnyaTtauum:

* MwuH. -20 °C

* Makc. + 40 °C 6e3 orpaHn4eHus xapakTepucTuK.

Mpwv XpaHeHUn U TPacnopTUPOBKE:

« o1 -30°C go +60 °C (0,37 - 7,5 kBT)
¢ 0o1-25°C po +70 °C (11-22 kBrT).
OTHOCUTENbHaA BNAaXHOCTbL Bo3AyXxa
Makcumym 95 %.

YpoBeHb 3BYKOBOro aaBlieHus

Hacochbl ¢ Tpéxda3HbIMM aneKkTpoaBUraTensimm:

YacTtoTa BpaweHums,

Anekrpoa- YpoBeHb 3ByKOBOro
BUrartesnb CbMp:ﬂI(eal-ls::;:;alg:M‘-lKe AaBneHusa
[xBT] [MuH. 1] [AB(A)]

2800-3000 60

11 3400-3600 65

2800-3000 65

1.8 3400-3600 70

2800-3000 65

22 3400-3600 70
2800-3000 65

3.0 3400-3600 70
2800-3000 70

40 3400-3600 75
2800-3000 75

>3 3400-3600 80
2800-3000 65

7.5 3400-3600 69
» 2800-3000 63

3400-3600 68

2800-3000 64

15 3400-3600 68

18,5 2800-3000 66
3400-3600 70

- 2800-3000 66

3400-3600 70
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22. YTunnsauums otxonos

OCHOBHbIM KpUTEPUEM NPEAENbHOTO COCTOSIHUS SIBNSETCS:
1. OTKa3 O4HOW UMK HECKOMbKMUX COCTaBHbIX YacTei, PEMOHT Unu
3aMeHa KOTOPbIX HE NPEAYCMOTPEHBI;

2. yBenu4eHue 3aTpaT Ha PEMOHT U TEXHUYECKOE
obcnyxvBaHue, NpuBoAsiLee K 3KOHOMUYECKON
HeLlenecoobpasHOCTW aKcnnyaTauum.

laHHoe nagenue, a Takke yanbl U AeTanu JOMkHbI cobupaTtbes u

YyTUNM3NMPOBaTLCS B COOTBETCTBUM C TPEBOBaAHUSIMU MECTHOTO

3aKkoHoAaTenbCcTBa B 0611acT 3KONoruu.

23. NapaHTUn nsroroBuTens

CneumnanbHoe npumevaHune gnsa Poccuickon denepaumm:
Cpok cnyx6bl 06opynoBaHusi coctaensiet 10 net.
MpeanpusiTne-n3roToBuUTENb:

KoHuepH "GRUNDFOS Holding A/S"*
Poul Due Jensens Vej 7, DK-8850 Bjerringbro, JaHus

*

TOYHasA CTpPaHa M3roTOBNEHUs yKasaHa Ha PUPMEHHOW
Tabnuuke.

Mo Bcem Bonpocam Ha Tepputopun P® npocum obpallaTbes:
000 "lpyHadoc"

P®, 109544, r. MockBa, yn. WkonbHas, 4. 39

TenedoH +7 (495) 737-30-00

dakc +7 (495) 737-75-36.

Ha Bce o6opynoBaHue npeanpusiTue-m3roToBuTenb
npegocTaBnseT rapaHTuio 24 mecsiua co AHa npogaxu. MNpu
npopaxe obopynoBaHus, NoKynaTenio BbiaaeTcst FapaHTUHbIN
TanoH. YCNoBusi BbIMNOMHEHUS rapaHTUNHbIX 0683aTenbCTB CM.
B [apaHTuIiHOM TanoHe.

YcnoBusa nogauun peKnamauMﬁ

Peknamauuun nopatotca B CepBucHbii LieHTp Grundfos (agpeca
yKasaHbl B lapaHTMNHOM TanoHe), npu 3ToM Heobxoaumo
npeaocTaBuUTb NPaBUNbHO 3aNOfHEHHbIN MapaHTUAHBIN TarnoH.



Appendix

1. Installation in the USA and Canada

In order to maintain the UL/cURus approval, follow

these additional installation instructions.

The UL approval is according to UL508C.

1.1 Electrical connection

1.1.1 Conductors

Use 140/167 °F (60/75 °C) copper conductors only.
1.1.2 Torques

Power terminals

Motor size [kW] Thread size Torque [Nm]

Up to 7.5 kW M4 2.35
Min. 2.2

11-22 kW M4 Max. 2.8

Relay, M2.5: 0.5 Nm.
Input control, M2: 0.2 Nm.

1.1.3 Line reactors

Max line reactor size must not exceed 2 mH.
1.1.4 Fuse size/circuit breaker

If a short circuit happens the pump can be used on a mains
supply delivering not more than 5000 RMS symmetrical amperes,
600 V maximum.

Fuses

When the pump is protected by fuses they must be rated for
480 V. Maximum sizes are stated in table below.

Motors up to and including 7.5 kW require class K5 UL-listed
fuses. Any UL-listed fuse can be used for motors from 11 to

22 kW.

Circuit breaker

When the pump is protected by a circuit breaker this must be
rated for a maximum voltage of 480 V. The circuit breaker must
be of the "Inverse time" type.

The interrupting rating (RMS symmetrical amperes) must not be
less than the values stated in table below.

USA - hp
2-pole 4-pole Fuse size Circuit breaker type/model

1 1 25A 25 A/ Inverse time
1.5 1.5 25 A 25 A/ Inverse time
2 25 A 25 A/ Inverse time

3 25 A 25 A/ Inverse time

5 40 A 40 A/ Inverse time

7.5 - 40 A 40 A/ Inverse time
10 7.5 50 A 50 A/ Inverse time
15 15 80 A 80 A/ Inverse time
20 20 110 A 110 A/ Inverse time
25 25 125 A 125 A / Inverse time
30 - 150 A 150 A/ Inverse time

Europe - kW

2-pole 4-pole Fusesize Circuit breaker type/model

- 0.55 25A 25 A/ Inverse time
0.75 0.75 25 A 25 A/ Inverse time
1.1 1.1 25A 25 A/ Inverse time
1.5 1.5 25 A 25 A/ Inverse time
2.2 2.2 25 A 25 A/ Inverse time
3 3 25 A 25 A/ Inverse time
4 4 40 A 40 A/ Inverse time
5.5 - 40 A 40 A/ Inverse time
7.5 5.5 50 A 50 A/ Inverse time
11 11 80 A 80 A/ Inverse time
15 15 110 A 110 A/ Inverse time
18.5 18.5 125 A 125 A/ Inverse time
22 - 150 A 150 A/ Inverse time

1.1.5 Overload protection

Degree of overload protection provided internally by the drive,
in percent of full-load current: 102 %.

1.2 General considerations

For installation in humid environment and fluctuating
temperatures, it is recommended to keep the pump connected to
the power supply continuously. This will prevent moisture and
condensation build-up in the terminal box.

Start and stop must be done via the start/stop digital input
(terminal 2-3).

59

Appendix



Ajwioyuos jo uonelepsq

Declaration of conformity

GB: EC declaration of conformity

We, Grundfos, declare under our sole responsibility that the products
CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME and BMS hp, to which
this declaration relates, are in conformity with these Council directives on
the approximation of the laws of the EC member states:

RU: Oeknapauusa o coorBetcTBuUM EC

Mbl, komnaHus Grundfos, co Bcell OTBETCTBEHHOCTbLIO 3asBNsSiEM, YTO
nspnenust CRE, CRIE, CRNE, CRTE, SPKE, MTRE, CME n BMS hp, k
KOTOPbIM OTHOCUTCS HacTosILas Aeknapauuns, COOTBETCTBYIOT
cneaytowmnm Oupektuam CoseTa EBpocotosa 06 yHudukaumum
3aKkoHoAaTerNbHbIX NpeanucaHuii cTpaH-yneHos EC:
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— Machinery Directive (2006/42/EC).
Standard used: EN 809: 1998 + A1:2009.
— EMC Directive (2014/30/EU).
Standard used: EN 61800-3:2004/A1:2012.
— Ecodesign Directive (2009/125/EC).
Water pumps:
— Commission Regulation No 547/2012.
Applies only to water pumps marked with the minimum efficiency
index MEI. See pump nameplate.

Additional directives and standards effective from 22 July 2019:
— RoHS Directives: 2011/65/EU and 2015/863/EU
Standard used: EN 50581:2012

This EC declaration of conformity is only valid when published as part of
the Grundfos installation and operating instructions (publication number
96812943 1018).

Bjerringbro, 15 August 2018

7 ’ D
(Gooken JiplydS e

Carsten Hoybye Pedersen
Senior Manager
Grundfos Holding A/S
Poul Due Jensens Vej 7
8850 Bjerringbro, Denmark

Person authorised to compile technical file and
empowered to sign the EC declaration of conformity.



PykoBoacTBo no skcnnyaTtauun EAC

CR, CRI, CRN, CRE, CRIE, CRNE EH[

PykoBOACTBO 1O 3KCILTyaTaluu

PyKOBOJCTBO 10 SKCILTyaTal[MK Ha JAHHOE U3JICIIHE SIBISACTCS COCTABHBIM U BKIIIOYACT B CE0sI HECKOIBKO
yacTe:

YacTts 1: HacTosiee «PyKOBOACTBO MO SKCILTyaTaII.

Yacts 2: 31ekTpoHHas 4acTh «[lacnopt. PykoBOJICTBO M0 MOHTAXY ¥ DKCILTyaTallMN» Pa3MeIlleHHAs Ha
caiire kommanuu ['pyrndoc. [epeiianre mo ccbUike, yKa3aHHOM B KOHIIC JOKYMCHTA.

Yactp 3: uadopManus o cpoke U3roTOBJICHHS, pa3MelcHHAs Ha GUPMEHHOM TabINIKe U3/IeNusl.
Caenenust o cepTH(UKAINN:

Hacoce Tuna CR, CRI, CRN, CRE, CRIE, CRNE cepTuduunpoBaHbl Ha COOTBETCTBHE TPEOOBAHUIM
TexHuueckux pernamMeHToB TamoxxeHHOro cotoza: TP TC 004/2011 «O 6e30macHOCTH HU3KOBOJIBTHOTO
obopymosanusi»; TP TC 010/2011 «O 6e3omacHocTy MamuH U obopyaoBanusiy»; TP TC 020/2011
«OneKTpOMarHuTHasi COBMECTUMOCTb TEXHUYECKUX CPENICTBY.

CR, CRI, CRN, CRE, CRIE, CRNE

ITaiinanany OoibIHIIIA HYCKAYJIBIK

ATayJel eHIMIe apHaIFaH MaiaanaHy OOMBIHIIA HYCKayJIBIK KypaMallsl OOJBII KeJei )KoHe Kelecl
OeiMaepIeH Typasl:

1 6emim: araynsl «[laiinanany OOMBIHILIA HYCKAYIBIK

2 6emnim: I'pyHADOC KOMITAaHUSCHIHBIH CAWTHIHIA OpHAJACKaH 3J1eKTpoHak! OemiM «Tenkyxkar, KypacTeipy
AKOHe TMaiifanany OOHBIHINA HYCKAYIEIK». KykaT COHBIHIA KOPCETLIreH ciiTeMe apKbUIBI OTiHI3.

3 GeniM: eHIMHIH (PUPMaJIBIK TAKTAIIAChIHIa OPHAJIACKAH IIBIFAPBUIFAH YaKbITHI )KOHIHJETI MOIIIMET
CepTrdukarray Typajbsl aKIapar:

CR, CRI, CRN, CRE, CRIE, CRNE tunti coprbuiapsl «TeMeH BOJIbTTHI a0 bIKTAPIbIH KAYIIICI3Iiri
typains» (TP TC 004/2011), «MammnHanap »xaHe xkabapIKTap Kayincisairi typais» (TP TC 010/2011)
«TexXHUKaNBIK 3aTTapAbIH dIEKTPIIi MarHUTTIK coiikecTiniri» (TP TC 020/2011) Kenen OnarbiHbIH
TEXHUKAJIBIK PETJIAMEHTTEPIHIH TaJlanTapblHa COWKEC CepTH(PHUKATTAIIIBI.

CR, CRI, CRN, CRE, CRIE, CRNE

IMaiigananyy 60r0HYA KOJIJJOHMO
Aranran xa0yyHy naijananyy 00OHYa KOJIJIOHMO KypaM/IbIK KaHa ©3YHe OUp Heue 06JyKYOHY KaMThIUT:
1-benyk: «[lafigananyy 60rOHYa KOJIIOHMOY

2-benyk: «[lactopt. [Taiigananyy »aHa MOHTaXX OOFOHYA KOJJIOHMOY AIEKTpoHAYyK Oenyry I'pyradoc
KOMITaHUSIHBIH CalTBIH/A XKalTamKkaH. JIOKyMEHTTHH asTbIHAa KOPCOTYITOH MIMITEMere KalpbUIbIHbI3.
3-Benyk: )abayyHyH (HPMaJIBIK TAKTACHIH/A KA aIlIKaH Aasipa00 MOOHOTY Tyypalyy MaajbIMaT.
[TalkemTUK )KX6HYH/O AeKIapaLus

CR, CRI, CRN, CRE, CRIE, CRNE TtypyHzaery copryurap baxsl bupumauktun TexHHKaIBIK
perJIaMeHTTHH TaJlalTapblHa bUTaibIkTyy TacThikTanrad: TP Th 004/2011 «TemeH BONBTTYK kabayyHYH
koorcy3ayry skenynue»; TP Th 010/2011 «Kabnyy skana ManmHanapbpiH KOONcy3ayry xxenyHae»; TP Th
020/2011 «TexHUKAIBIK Kapa)KaTTAP/IbIH AICKTPMATHUTTUK HIAHKEIITUTH.

CR, CRI, CRN, CRE, CRIE, CRNE

Cwhwqgnpédwt dkntupl
SYju vwppwynpdwi pwhwgnpsudwt dintwpyp punugws k dh pmuh dwukphg.
Uwu 1. unyu «Gwhwgnpddw dinuwply»:
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Uwu 2. biEjunpnuught dwu. wji b «Uhdiwghp: Uniinuddwi b

owhwgnpsdwi Akntwplp» mEnunpyus «Ipniundnur. Uugkp thwunwpnph yipenid tpdws
hnnudny.

Uuu 3. nknkympjnih wpinungpdwt wduwpdh Jepupbppuy iodws vwppudnpuiwi yhunwlh
Ypu:

Stntympniiikp hujwunwgpuwi duuhl’

CR, CRI, CRN, CRE, CRIE, CRNE nhuyjh ynuwkpp ubpnhdhljugus b hwdwdwyt Uwpuwghte
Uhnipjul wkbhjuljwi juinbwlupgh quhwbebkph TP TC 004/2011 «Swspurnjn
uwppuynpnidubph yEpwpkpuy», TP TC 010/2011«Ukptuwutph b uwppuynpnidutph
wunwugnipjut ykpwptpyuy» ; TP TC 020/2011 «Skhuuhijujut vhongutnh
EEyunpudwquhuuljut hwdwnbnbjhnipjut Jkpupbkpu»:

[=] =55 =]

[=] k=

http://net.grundfos.com/qr/i/99468892

http://net.grundfos.com/qr/i/98772792

=]k ]

[=].

http://net.grundfos.com/qr/i/98772795

10000096627 0618

ECM: 1236333




Argentina

Bombas GRUNDFOS de Argentina S.A.
Ruta Panamericana km. 37.500 Centro
Industrial Garin

1619 Garin Pcia. de B.A.

Phone: +54-3327 414 444

Telefax: +54-3327 45 3190

Australia

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

Regency Park

South Australia 5942

Phone: +61-8-8461-4611
Telefax: +61-8-8340 0155

Austria

GRUNDFOS Pumpen Vertrieb Ges.m.b.H.

GrundfosstralRe 2

A-5082 Grodig/Salzburg
Tel.: +43-6246-883-0
Telefax: +43-6246-883-30

Belgium

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

Tél.: +32-3-870 7300
Télécopie: +32-3-870 7301

Belarus

Mpeactasutenscteo MPYHO®OC B
MwuHcke

220125, MuHck

yn. WadapHsiHckas, 11, od. 56, BL|
«MopT»

Ten.: +7 (375 17) 286 39 72/73
®dakc: +7 (375 17) 286 39 71
E-mail: minsk@grundfos.com

Bosnia and Herzegovina
GRUNDFOS Sarajevo

Zmaja od Bosne 7-7A,
BH-71000 Sarajevo

Phone: +387 33 592 480
Telefax: +387 33 590 465
www.ba.grundfos.com

e-mail: grundfos@bih.net.ba

Brazil

BOMBAS GRUNDFOS DO BRASIL

Av. Humberto de Alencar Castelo Branco,
630

CEP 09850 - 300

Sao Bernardo do Campo - SP

Phone: +55-11 4393 5533

Telefax: +55-11 4343 5015

Bulgaria

Grundfos Bulgaria EOOD
Slatina District

Iztochna Tangenta street no. 100
BG - 1592 Sofia

Tel. +359 2 49 22 200

Fax. +359 2 49 22 201

email: bulgaria@grundfos.bg

Canada

GRUNDFOS Canada Inc.
2941 Brighton Road
Oakville, Ontario

L6H 6C9

Phone: +1-905 829 9533
Telefax: +1-905 829 9512

China

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

Shanghai 201106

PRC

Phone: +86 21 612 252 22

Telefax: +86 21 612 253 33

COLOMBIA

GRUNDFOS Colombia S.A.S.

Km 1.5 via Siberia-Cota Conj. Potrero
Chico,

Parque Empresarial Arcos de Cota Bod.
1A.

Cota, Cundinamarca

Phone: +57(1)-2913444

Telefax: +57(1)-8764586

Croatia

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

Phone: +385 1 6595 400
Telefax: +385 1 6595 499
www.hr.grundfos.com

GRUNDFOS Sales Czechia and
Slovakia s.r.o.

Cajkovského 21

779 00 Olomouc

Phone: +420-585-716 111

Denmark

GRUNDFOS DK A/S

Martin Bachs Vej 3

DK-8850 Bjerringbro

TIf.: +45-87 50 50 50

Telefax: +45-87 50 51 51

E-mail: info_GDK@grundfos.com
www.grundfos.com/DK

Estonia

GRUNDFOS Pumps Eesti OU
Peterburi tee 92G

11415 Tallinn

Tel: + 372 606 1690

Fax: + 372 606 1691

Finland

OY GRUNDFOS Pumput AB
Trukkikuja 1

FI-01360 Vantaa

Phone: +358-(0) 207 889 500

France

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

57, rue de Malacombe

F-38290 St. Quentin Fallavier (Lyon)
Tél.: +33-4 74 82 15 15

Télécopie: +33-4 74 94 10 51

Germany

GRUNDFOS GMBH

Schliterstr. 33

40699 Erkrath

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

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

e-mail: kundendienst@grundfos.de

Greece

GRUNDFOS Hellas A.E.B.E.

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

GR-19002 Peania

Phone: +0030-210-66 83 400
Telefax: +0030-210-66 46 273

Hong Kong

GRUNDFOS Pumps (Hong Kong) Ltd.
Unit 1, Ground floor

Siu Wai Industrial Centre

29-33 Wing Hong Street &

68 King Lam Street, Cheung Sha Wan
Kowloon

Phone: +852-27861706 / 27861741
Telefax: +852-27858664

Hungary

GRUNDFOS Hungéria Kit.
Topark u. 8

H-2045 Térokbalint,
Phone: +36-23 511 110
Telefax: +36-23 511 111

India

GRUNDFOS Pumps India Private Limited
118 Old Mahabalipuram Road
Thoraipakkam

Chennai 600 096

Phone: +91-44 2496 6800

Indonesia

PT. GRUNDFOS POMPA

Graha Intirub Lt. 2 & 3

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

ID-Jakarta 13650

Phone: +62 21-469-51900

Telefax: +62 21-460 6910 / 460 6901

Ireland

GRUNDFOS (Ireland) Ltd.

Unit A, Merrywell Business Park
Ballymount Road Lower

Dublin 12

Phone: +353-1-4089 800
Telefax: +353-1-4089 830

Italy

GRUNDFOS Pompe ltalia S.r.I.

Via Gran Sasso 4

1-20060 Truccazzano (Milano)

Tel.: +39-02-95838112

Telefax: +39-02-95309290 / 95838461

Japan

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

431-2103 Japan

Phone: +81 53 428 4760
Telefax: +81 53 428 5005

Korea

GRUNDFOS Pumps Korea Ltd.

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

Phone: +82-2-5317 600

Telefax: +82-2-5633 725

Latvia

SIA GRUNDFOS Pumps Latvia
Deglava biznesa centrs

Augusta Deglava iela 60, LV-1035, Riga,
Talr.: + 371 714 9640, 7 149 641
Fakss: + 371 914 9646

Lithuania

GRUNDFOS Pumps UAB
Smolensko g. 6

LT-03201 Vilnius

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

Malaysia

GRUNDFOS Pumps Sdn. Bhd.
7 Jalan Peguam U1/25
Glenmarie Industrial Park
40150 Shah Alam

Selangor

Phone: +60-3-5569 2922
Telefax: +60-3-5569 2866

Mexico
Bombas GRUNDFOS de México S.A. de

Boulevard TLC No. 15

Parque Industrial Stiva Aeropuerto
Apodaca, N.L. 66600

Phone: +52-81-8144 4000
Telefax: +52-81-8144 4010

Netherlands

GRUNDFOS Netherlands
Veluwezoom 35

1326 AE Almere

Postbus 22015

1302 CA ALMERE

Tel.: +31-88-478 6336

Telefax: +31-88-478 6332
E-mail: info_gnl@grundfos.com

New Zealand

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

Phone: +64-9-415 3240
Telefax: +64-9-415 3250

Norway

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

TIf.: +47-22 90 47 00
Telefax: +47-22 32 21 50

Poland

GRUNDFOS Pompy Sp. z o.0.
ul. Klonowa 23

Baranowo k. Poznania
PL-62-081 Przezmierowo

Tel: (+48-61) 650 13 00

Fax: (+48-61) 650 13 50

Portugal

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

P-2770-153 Pago de Arcos

Tel.: +351-21-440 76 00

Telefax: +351-21-440 76 90

Romania

GRUNDFOS Pompe Romania SRL
Bd. Biruintei, nr 103

Pantelimon county llfov

Phone: +40 21 200 4100

Telefax: +40 21 200 4101

E-mail: romania@grundfos.ro

Russia

00O lpyHadoc Poccus

yn. WkonbHas, 39-41

Mocksa, RU-109544, Russia

Ten. (+7) 495 564-88-00 (495) 737-30-00
dakc (+7) 495 564 8811

E-mail grundfos.moscow@grundfos.com

Serbia

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

Singapore

GRUNDFOS (Singapore) Pte. Ltd.
25 Jalan Tukang

Singapore 619264

Phone: +65-6681 9688

Telefax: +65-6681 9689

Slovakia

GRUNDFOS s.r.o.
Prievozska 4D

821 09 BRATISLAVA
Phona: +421 2 5020 1426
sk.grundfos.com

Slovenia

GRUNDFOS LJUBLJANA, d.o.o.
Leskoskova 9e, 1122 Ljubljana
Phone: +386 (0) 1 568 06 10
Telefax: +386 (0)1 568 06 19
E-mail: tehnika-si@grundfos.com

South Africa
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