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INPORTANT INFORMATION

INPORTANT INFORMATION

Scope of this Product Manual

This product manual describes the operation of
FrigoPack / MotorMaster Frequency Inverters.

It is not intended that this product manual describes the
function of the apparatus or system into which the
FrigoPack / MotorMaster Frequency Inverter is
installed.

This product manual is for use by qualified persons
who are required to design an installation or to install,

set up, commission, service, operate the FrigoPack /
MotorMaster Frequency Inverter.

These instructions do not purport to cover all details or
variations in equipment, nor to provide for ever possible
contingency to be met in connection with installation,
operation or maintenance. Should further information be
desired or should particular problems arise which are
not covered sufficiently for the Purchaser's purposes,
the matter should be referred to the supplier.

Reference to information on Safety, Warnings and Risks

These operating instructions are a supplement to the Product Manual of MotorMaster Frequency Inverter
for applications with FrigoPack kits and with FrigoSoft Refrigeration Software. The application, warning
and safety information, specified in both manuals, must be carefully observed.

This product manual contains instructions and
information for the correct installation, wiring and for the
electrical connections to FrigoPack kits with
MotorMaster Frequency Inverters by a suitably qualified
and trained electrical installer.

This installation can depend on the required mode of
operation, which should be determined by the specialist

FrigoPack and EMC

The EMC regulations must be observed when operating
the AC drive inverter from the public power supply. The
EMC supply filters which are required (radio interference
suppression level B in compliance with EN 61000-6-3
(EN 5008-1)) are integrated in the MotorMaster

FrigoPack and pressure sensors

The following recommendations for setting up are only
valid if the pressure sensors specified by KIMO are
used:

refrigeration planner.

The section COMMISSIONING, SETTING UP includes
instructions and recommendations for the correct setting
up and modification of the MotorMaster Frequency
Inverter to match the refrigeration installation.

2.2/4.0FECP of FrigoPack (external EMC filters are
supplied with other sizes).

Additional information regarding EMC-correct installation
(e.g. ground connections, shielded motor cables) should
be taken from this product manual.

e Suction pressure: - -0,5...+7,0 bar 2 4...20 mA
e Discharge pressure: - 0,0 ... 25,0 bar 2 4...20 mA

Available Product Manuals and Application Information

Documentation Contents

Status

Product Manual

¢ Technical data, information on installation, safety, EMC,

Supplied with each MotorMaster

PMM-FEP.2 CE, and UL, options etc. Frequency Inverter
e General setting up and commissioning

CCP-0403 / FrigoPack selection 400...460 V Available on request

CCS-0403/

CCT-0403

KIMO COMPRESSOR
CROSS-REFERENCE LIST

Suggested electrical equipment

FrigoPack 2.2...90 FEP-EMC-11
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OVERVIEW

1 OVERVIEW

FrigoPack / FrigoSoft Systems were developed in
close cooperation with specialist refrigeration and A/C
companies and allow the operation of refrigeration
systems in all areas of refrigeration, A/C and heat-pump
technology to be optimized.

1.1 Applications

Refrigeration:

e Suction-pressure control and discharge-pressure
limiting by variable-speed operation of a master
compressor.

Air conditioning:

e Suction-Pressure Limiting (ice protection) and
Discharge-Pressure Limiting by variable-speed
operation of the Master Compressor.

e Operation with external temperature controller.

1.2 User benefits

Improved cooling quality:

e Almost ideal constant-pressure characteristic in the
suction line even with changing requirements of the
refrigeration installation

e Reduced temperature deviation at the refrigeration
points

e Higher relative humidity

e Lessicing of the evaporator

e Longer permissible times between defrosting.

Note:

Rapid pressure changes cause instability with the
expansion valves on the evaporator. This results in
poor evaporator performance and unstable
temperature conditions.

Wide range of operation:

e Operation at an optimum operating point without
frequent on/off compressor switching

e Similar control performance with fewer
compressors.

Increased power:

e A compressor when operated at 60 Hz rotates at
approx. 1.750 min-1. Most compressors are
designed for operation at this speed.

In addition to higher cooling quality, the energy-saving
potential is a decisive criterion. The extra cost of
FrigoPack can be paid back in a relatively short time.

Suitable compressor types:

e Semi-hermetic reciprocating compressors

e Screw compressors

¢ Fully hermetic reciprocating compressors of some
manufacturers

e Scroll compressors of some manufacturers

e Open-type compressors

Operation with multi-stage compressor packs:

e Suitable for use with up to 4 stages (more on
enquiry)

e Can be used with compressors with capacity
control (cylinder-bank off-loading).

e Approx. 20 % increase in refrigeration capacity of
speed-controlled compressor compared with 50 Hz
fixed-speed operation.

Advantage:

Smaller compressors can be used, in particular if

compressors are used at frequencies within the range

65...90 Hz.

Energy saving:
e Energy saving by stepless control of refrigeration
capacity. Typical values:
- up to 40 % with refrigeration installations using a
single compressor
- up to 25 % with conventional multi-stage
compressor racks
e Operation with a higher evaporation temperature
with the same refrigeration capacity (further energy
saving)
e Higher COP factor under partial load conditions.

Electrical supply:

¢ Reduction of switch-on current surges

e Lower number of compressor starts - in particular at
low refrigeration capacity

e Smooth build-up of supply current (requirement of
many electricity supply companies)

¢ Elimination of breakages to pipes and fittings due to
smooth start.

FrigoPack 2.2...90 FEP-EMC-11
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OVERVIEW

1.3 Features

Variable-speed operation of Master Compressor:

e Optimum operation of the Variable-speed
Compressor (VsC) without unnecessary starting

e Continuous stepless adjustment to match required
refrigeration capacity

¢ Increase of compressor capacity by operating at 60
Hz (or more for special applications e.g. 75 Hz, 80
Hz, etc.).

Available controls:

o Refrigeration:
- Suction-pressure control with 2 selectable
setpoints.
e A/Cund heat pumps:
- Suction-pressure limiting (ice protection) with 2
selectable limit values.
o Refrigeration, A/C and heat pumps:
- Rapid reduction in speed of master compresser
when a set limit of discharge pressure is reached
- Integrated control of condensing pressure using
an external CondensPack Voltage Controller or
Frequency Inverter for the condenser fans.

Operation with multi-stage compressor packs:

o Control of additional fixed-speed compressors
(FsCs) up to 3 FsCs

e Can be used with compressors with cylinder off-
loading (capacity control).

Special functions with the speed-controlled
compressor:

e Skip speeds to prevent mechanical resonances

e Adjustable minimum and maximum speed of the
Variable-speed Compressor (VsC) depending on
make and type of compressor

e Control of oil pressure switch or crankcase heater,
unloaded start, or condenser fans.

Installation test, system charging:

e Pressure senser not required
e Special manual mode (LOCAL).

Supply of all electrical control components as
Kits:

¢ Selection of the individual components not
necessary.

No programming required:

e Pre-adjusted ready to go

¢ No setting up of complicated parameters

e The setpoint for suction pressure is the only setting
required

¢ Fast and simple commissioning without prior
knowledge of frequency inverter technology.

Plain-language display on Programming Pad:

Suction pressure and discharge pressure (option)
Suction pressure setpoint

Motor operating data (current, frequency etc.)
Humidity, temperature etc. (for specific
applications).

Control of the multi-stage compressor racks:

e Control is by the integrated intelligent step control
of the frequency inverter

o Adjustable timers to prevent compressors from
switching on and off too frequently (e.g. when
operating with a low refrigeration capacity).

Fault processing:

¢ Phase failure, overload

¢ Monitoring of connection to pressure sensors

¢ Internal monitoring of electrical faults such as
supply undervoltage

e Processing of external safety circuit (e.g. with
HP/LP pressure cut-out switches)

e Automatic delayed autostart following a supply or
installation fault, 10 start attempts.

Closed-loop control:

e P and I action of suction pressure controller is
adjustable (possibility of installation "fine-tuning")

e Simple setup recommendations for typical
installations.

Other special functions can be activated.

- 8 - KIMO
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REFRIGERATION COMPRESSORS

2 REFRIGERATION COMPRESSORS

21 KIMO COMPRESSOR CROSS-REFERENCE LIST

The KIMO COMPRESSOR CROSS-REFERENCE LIST
list between FrigoPack Frequency Inverters and Soft
Starters and corresponding compressors of various
manufacturers is available on enquiry.

These cross references are only intended to be used
for general guidance with normal applications.

Piston-type refrigeration compressors have to be able
to start under conditions of high suction or
condensation pressure which can present a
considerably higher starting load than with normal
operation. The estimation of electrical operating

2.2 Starting piston-type compressors

Should there be a starting problem with unfavourable
installations or compressor operating conditions then
the following action is recommended:

- Verify suitability of compressor type (including motor
type) and associated FrigoPack as in the KIMO
COMPRESSOR CROSS-REFERENCE LIST.

- Refer to TROUBLE SHOOTING LIST (see section
10).

If the above does not indicate any causes of the

problem, then send full details of the problem and all

relevant full information on the installation using the

forms:

- CONFIGURATION OVERVIEW / PROBLEM
REPORT

- CHECKLIST AND ADDITIONAL DATA FOR
PROBLEM REPORT

(see Section 10) to KIMO.

With critical applications we recommend the use of a
start unloader (a solenoid valve between the high and
low pressure sides of the compressor is opened on

start). A suitable relay to control the solenoid valve is
provided for on the MotorMaster Frequency Inverter.

A further step is the use of a pressure limiting valve in
the suction line.

current for normal operation is NOT suitable for rating
an inverter.

We therefore recommend that only compressors with
the largest available motor are used for FP variable-
frequency operation. For further information see "The
use of intelligent electronic frequency inverters for the
closed-loop speed control of compressor banks"
(available at www.frigokimo.com).

This is taken into consideration in the KIMO
COMPRESSOR CROSS-REFERENCE LIST.

The Direct-On-Line (DOL) starting current of a
compressor is typically 5...6 rated current. When
using FrigoPack this can be reduced as follows:

- Frequency inverter: 1.1 x rated current

- Soft starter without start unloader: 3...4 x rated
current.

- Soft starter with start unloader: 2...3 x rated current.

We recommend that the R134A refrigerant is used for

normal cooling or air conditioning. This has the

following advantages compared with other

refrigerants:

- approx. 33 % lower energy consumption

- lower pressure difference between suction and
high pressure sides.

Compressors not listed or from other manufacturers
can also be used with FrigoPack Frequency
Inverters. We recommend that the compressor
manufacturer concerned is contacted or that the
advice of KIMO is sought.

The minimum speed (frequency f.in) and the
maximum speed (frequency f.ax) depend on the type
and manufacturer of the compressor. Typical values
for piston compressors are f,i, = 25 Hz and f,ox = 60
Hz. The frequency range in the

KIMO COMPRESSOR CROSS-REFERENCE LIST
is for general guidance only. If there is any doubt then
the manufacturer of the compressor should be
consulted.

FrigoPack 2.2...90 FEP-EMC-11
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PRODUCT OVERVIEW

3 PRODUCT OVERVIEW

3.1 Function

Electrical supply

L1,L2,L3

!F_rigoPack intelligent Frequency Inverter

Condensing Pressure

I Limit Controller |
i / | KS2
R max »-
| 1 3 | 3 3
i P, Controller i
H 3~ H
Enable Soft Enable Soft
R —-0— =] step | Start Start
. control . . :
| 4 3~ | switch switch
H PID | | i
| | |
I I »- Condenser
' 20 ... 70 Hz!
—
P, (High pressure) KS1 Preslsure sensor
3 3 3
High
pressure
line
vsc (M rsci(M rsc2(M
Suction
line
P, (Suction pressure) )

31P2
Fig. 3.1:

Pressure sensor

Block diagram of the closed-loop refrigeration control

(Po: Evaporating pressure, Pc: Condensing pressure, Vsc: Variable-speed compressor, FsC: Fixed-speed Compressor)

The integrated closed-loop suction pressure control
ensures that the speed of the VsC is set corresponding
to the actual refrigeration requirement. An FsC is only
switched-in if the refrigeration power of the VsC is no
longer sufficient. The integrated FrigoSoft software of
the FrigoPack system can control up to 3 FsCs.. An
external compressor pack step-controller is not required
and is also not permissible (otherwise there would be
competing with the integrated suction pressure
controller). The minimum running and switch-off times,
specified by the various compressor manufacturers, are
taken into account in the software.

A block diagram of the closed-loop control and

common system control are shown in Fig. 3.1.

With A/C or heat pump operation this structure is

modified as follows:

e An actuating value from an external temperature
controller controls the speed of the VsC directly
(without Po controller)

e The measured suction pressure Po limits the suction
pressure by modifiying the speed of the VsC.

In order to increase the system availability, a high-

pressure limiter control function is optionally available.

This is extremely useful in the following cases:

* When the condensing power for high refrigeration
power is not sufficient in summer

¢ Dirt or obstructions are in the condenser

¢ One or more condenser fans have failed

e The evaporator has ice build-up when used in the
heat pump mode

¢ Noise abatement restrictions only allow the
condenser, depending on the time of day, to be
used at reduced speed.

When a limit pressure is exceeded, the speed of the
VsC is automatically reduced.

If there is a power failure, then the MotorMaster
automatically restarts after the supply voltage has
returned provided the "Enable" signal is still present.

An integrated "Auto-restart control" automatically

attempts to clear internal or external faults (ext. safety

circuit) and restarts the compressor after a delay time

of 10 min. There are two possible reactions:

¢ If the fault is no longer present, the compressors
start and operation continues normally

o If the fault is still present, the MotorMaster attempts
to start a total of 10 times before it finally goes into a
permanent fault condition. In this case the complete
system must be checked and reset.

- 10 - KIMO
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PRODUCT OVERVIEW

3.2 FrigoPack kits

FrigoPack kits consisting of:
- MotorMaster Frequency Inverter

- SoftCompact / LEKTROMIK soft starter
- associated options and accessories.

{1.

are intended for installation in an electrical enclosure.

Table 3.2 shows the equipment and parts included in
FrigoPack kit.

Frequency inverter

FFP 2. 2FEP-EMC-11
FF 4.0FEF-EMC-11
FF 6.0FEF-EMC-11

FF 5.5FEF-EMC-11
FF 7.5FEF-EMC-11
FF 11FEP-EMC-11
FF 15FEP-EMC-11

hiM 2 2FECP-EMC
Wil 4.0FECP-EMC
M 6.0FECFM-emc

i 5.5FECF
i 7.SFECF
WM 11FECE
N 15FECEM

WA A-FM-7.SEE

M A-11EU
M A-11EU
M A-11EU
N A-15EU

1 A MOT-GLAND-M20FG16
1 A MOT-GLAND-M20PG 16
1 A MOT-GLAND-M20FG 16

A MOT-GLAND-M20FG16
A MOT-GLAND-M22FGE1
A MOT-GLAND-M25FG21
A MOT-GLAND-M32FGE9

FS MM-CP-RAZZ
F5 MM-CP-RAMZ2
F5 MM-CP-RAZ2
F5 MM-CP-RAZZ
F5 MM-CP-RAZZ
FS MM-CP-RARZZ
F5 MM-CP-RAZ2

FF 18.5FEP-EMC-11
FF 22FEP-EMC-11

WM 18.5FEF
WM Z2FEP

AN A-22EU
AN A-22EU

A MOT-GLAND-M32PG29
A MOT-GLAND-M32FG29

FS MM-CP-RARZZ
FS MM-CP-RAZZ

FF S0FEP-EMC-11
FF 110FEF-@mec-11

M A-S0EU
A 110EEC3+260

1
1
1
1
1
1
1 A MO T-GLAND-MAQFG3E
1
1
1
1
1

FF 30FEP-EMC-11 il S0FEPI M A-30EU F5 MM-CP-RAZ2
FF 3TFEP-EMC-11 ikt 37FEP il A-45EL A MOT-GLAND-MAOPG35 FS MM-CP-RARZ2
FF 45FEP-EMC-11 il 45FEP N A-45EU A MO T-GLAND-MAQFG3E F5 MM-CP-RAZ2
FF S5FEP-EMC-11 il S5FEP il A-90EU - FS MM-CP-RAZZ
FF 7SFEP-EMC-11 M A-S0EU FS MM-CP-RAZZ

F5 MM-CP-RAZ2
FS MM-CP-RAZZ

A 132ME3+260

1
FF 132FEF-emc-11 N 132FEP A 132EEC3+336 1 FS MM-CP-RAZZ  |A 132ME3+260
FF 160F EF-@gmec-11 M 160FER A 1B0EEC3~420 1 F5 MM-CP-RAZZ  |A 160NE3=320
FF 200F EF-@mec-11 ikt Z00FER A J1SEEC3+630 1 FS MM-CP-RA22  |2x A 13ENEI+EED
FFP 250F EF-emc-11 N Z50FER A J1SEEC3+630 1 F5 MM-CP-RA2.2  |2x A 13ENES+ERD
FF 315FEP-emc-11 IMM J15FEP A J1SEEC3+630 1 FS MM-CP-RA22 | 2x A 1GDNE3+320

FF 230-EMC-11

F5 MM-CP-RAZZ
F5 MM-CE-RAMZ.2

FF I 1 A MO AMND-M 521 F5 MM-CP-RAZ2
FF hihd A-22 1 A MOT-GLAND-M32P G229 F5 MM-CP-RAZ2
FF M A-30EU 1 A MOT-GLAND-M40FG36 F5 MM-CP-RAZ2Z
FF 1 A MOT-GLAND-M40F36 F5 MM-CP-RAZZ
FF 1 FS MM-CP-RARZZ
FF 1 F5 MM-CP-RARZZ

FP 2. 25M2T400-16
FFP 5.55M2T400-16

50 2. 25M2T400-16
5C 5.A5M2IT400-16

Soft starter Strombegrenzung
FP 4.05E3-25 L 452-26 L 5-12-26 5P A-EE/S230
FP 115E3-28 L 1152-26 L5-12-26 SP A-EEIS230
FFP 225E3-28 L 22582.26 L1226 5P A-EESZ30
FP 375E3-28 L 3752.26 LE-12-26 5P A-EEISZ30
FFP 755E3-28 7582-26 L5-15011-26 5P A-EEISZ30
FF 1605E3-26 L 160:52-26 LE-75011-26 5P A-EEISZ30
FP 25052-26 L 25052-26 L5-75011-26 SP A-EEIS230
FP 40052-26 L 4005226 L5-75011-26 SP A-EEIS230

[FP 3.0EM2T230-16

J5C 3.05M2IT230-16

31P2
Tab. 3.2:

3.2.1

FrigoPack: Equipment and parts

MotorMaster Frequency Inverters

e Latest-generation Fls with on-board intelligence
(multitude of logic and control functions)

o Various diagnostic functions and fault history

storage

¢ Designed to meet the stringent EMC DIRECTIVE for
connection to public electricity supplies (Interference

suppression to limit B)

e High current reserves (up to 180 % short duration)
¢ Versions suitable for use with 230V, 460V or 500 V
3Ph supply voltages are available.

FrigoPack 2.2...90 FEP-EMC-11
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PRODUCT OVERVIEW

3.2.2 SoftCompact and LEKTROMIK Soft Starters

o Electronic soft starters for the smooth starting of the e Prevention of current and pressure surges on

fixed-speed compressor (FsC)

3.3 Overview of available accessories

e Pressure sensors and suitable parts:

We recommend that only two-wire pressure sensors
approved by KIMO (Huba Control type) are used:

- A REFR-P-SENSOR-LP7+PL:
Suction pressure within the range -0.5...+7.0 bar

- A REFR-P-SENSOR-HP25+PL:
Discharge pressure within the range 0.0...+25.0
bar.

Best performance is achieved if the pressure
sensors are supplied from the +24 V control supply
of the FrigoPack / MotorMaster Frequency Inverter,
see connection suggestions in Section 7.

The cable connection must be screened and routed
well away from the screened supply cables to the
VsC compressor motor.

We recommend that the following special filter option
is used:
- A REFR-P-SENSOR-FILT:

Filter for KIMO pressure sensors.

Control performance will be improved and
susceptability to interference substantially reduced.
This results in an overall cost saving as screened
cables are not necessay.

Output relays for the control of more than 2
fixed-speed compressors:

Additional special relays with extremely low current
drain and integrated free-wheeling diode must be
connected to the analog outputs:

- ARELAY-DC12vV

The rating of the output contact is AC 250 V, 8A, 500
VA.

Supply and/or motor chokes:

Supply chokes are recommended where a reduction
in the supply harmonics is required. KIMO supply
chokes can also be used as motor chokes. Motor
chokes are required for the operation with long cable
runs to the motor:

- MotorMaster 6.0FEP: >25m

- MotorMaster 2.2/4.0/5.5...90FEP: >50m

The indicated cable length is the TOTAL cable
length (i.e. sum of lengths all part cables) which is
connected to the motor terminals of MotorMaster.

starting

o Fulfills the requirements of electrical supply

companies.

e Motor filter:

Motor filters reduce the stressing on the motor
winding of the compressor when operated with a
frequency inverter. Most compressor
manufacturers recommend motor filters.

e Top cover IP40:

The top cover IP40 is required for mounting
MotorMaster outside of the electrical enclosure.
The ingress of small particles into the top of the
MotorMaster is prevented.

e Terminal boxes for EMC filters:

The use of these terminal boxes is required for
adhere to the safety regulations when mounting
MotorMasters outside of the electrical enclosure.

e Autotransformers:

Autotransformers are required for operation at
special supply voltages.

Also the output power of FrigoPack can be
increaseby up to 10 % when used with 3AC 400 V
supplies.

Important
KIMO can assist only any installation or
comissioning problem if the recommended
accessories from KIMO are used.

- 12 - KIMO
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4 TECHNICAL DATA

For technical data on MotorMaster Frequency Inverters refer to Product Manual PMM-FEP.

FrigoPack 2.2...90 FEP-EMC-11 KIMO - 13 -




PLANNING THE INSTALLATION

5 PLANNING THE INSTALLATION

5.1 General recommendations

Detailed information for planning the installation have
been published in the KI LUFT UND KALTETECHNIK,
5.2 Selecting the FrigoSoft mode

FrigoPack includes advanced and proven refrigeration
FrigoSoft software which has been designed for use
with the following modes of operation:

Refrigeration:

Refrigeration - Mode 1:

- Operation with internal adjustable setpoint of suction
pressure

- Preferred mode suitable for most applications.

Refrigeration - Mode 2:

- Operation with two internal adjustable setpoints of
suction pressure

- External setpoint selection with digital input

- Usually used for different day/night operation with a
time switch.

Refrigeration - Mode 3:

- Operation with external setpoint control of suction
pressure (via analog input)

- For operation with an external controller.

Air conditioning (A/C):

A/C - Mode 4:

- Operation with external actuating value of
refrigeration capacity (via analog input)

- For operation with an external temperature controller

Installation test, system charging:

- Special manual mode (LOCAL).

Issue 1 and 4/2003. A revised issue in English is
available on request.

Each mode of operation is described separately in the

following. Take special note of the following

information:

e Connection of the pressure sensor and digital
control connections

e Accessories

e Settings.

- 14 - KIMO
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PLANNING THE INSTALLATION

5.2.1 Refrigeration - Mode 1: Operation with internal adjustable setpoint for suction pressure

Direct connection of

pressure sensors

A REFR-P-SENSOR-

LP7+PL (Suction pressure)
Using special filter for pressure
sensors (recommendet

A REFR-P-SENSOR-

LP7+PL (Discharge pressure)
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Fig.5.2.1: Connection for operation with internal adjustable setpoint for suction pressure

Operation: - Digital closed-loop control of suction pressure
- One internal adjustable setpoint
- Fixed-speed Compressor (FsC) activated when refrigeration power of Variable-speed
Compressor (VsC) is not sufficient
- High pressure limiting with A REFR-P-SENSOR-FILT (Accessory).

Accessories - Pressure sensor A REFR-P-SENSOR-LP7+PL: Suction pressure in the range -
0.5...+7.0 bar
- Pressure sensor A REFR-P-SENSOR-HP25+PL: High pressure in the range 0.0...+25.0
bar

- Filter module(s) A REFR-P-SENSOR-FILT for pressure sensors
- Output relays A RELAY-DC12V.

Settings: - Modify value for each refrigerant
- Setpoint - Suction pressure, Setpoint: 08:Po SUC PRES 1]
- Factory set value: 3.2 bar, R404A  R507 R407C R22 R134a
Corresponding to: -10.8°C -11.7°C -2.0°C -49°C +10.6°C
- Condensing pressure, Setpoint: |11;pc CND PR SPT|
- Factory set value: 17,0 bar, R404A  R507 R407C R22 R134a
Corresponding tc: +39.7°C +38.7°C +46.6°C +46.8°C +62.4°C
- Limit: - Discharge-pressure limit: [10:Pc DIS PR LMT|
- Factory set value: 20.0 bar, R404A R507 R407C R22 R134a
Corresponding tc: +46.2°C +45.1°C +52.8°C +53.4°C +69.0 °C

- Set discharge pressure limit approx. 3.0 bar higher than the condensing pressure.
- Other: - Refer to section 8.

FrigoPack 2.2...90 FEP-EMC-11 KIMO - 15 -



PLANNING THE INSTALLATION

5.2.2 Mode 2: Refrigeration - Operation with two internal adjustable setpoints of suction pressure

Direct connection of
LP7+PL (Suction pressure)
LP7+PL (Discharge pressure)

pressure sensors
Using special filter for pressure

sensors (recommendet

LP7+PL (Discharge pressure)
A REFR-P-SENSOR-
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Fig.5.2.2:  Connection for operation with two internal adjustable setpoints for suction pressure

Operation: - Digital closed-loop control of suction pressure
- Two internal adjustable setpoints
- Setpoint selection with digital input DIN3
- Fixed-speed Compressor (FsC) activated when refrigeration power of Variable-speed
Compressor (VsC) is not sufficient
- High pressure limiting with A REFR-P-SENSOR-FILT (Accessory).

Accessories: - Pressure sensor A REFR-P-SENSOR-LP7+PL: Suction pressure in the range -
0.5...+7.0 bar
- Pressure sensor A REFR-P-SENSOR-HP25+PL: High pressure in the range
0.0...+25.0 bar

- Filter module(s) A REFR-P-SENSOR-FILT for pressure sensors.
- Output relays A RELAY-DC12V.

Settings: - Modify values for each refrigerant
- Setpoints: - Suction pressure, Setpoint 1 (main setpoint): l08:Po SUC PRES 1
- Factory set value: 3.2 bar, R404A  R507 R407C R22 R134a
Corresponding to: -10.8°C -11.7°C -2.0°C -49°C +10.6°C
- Suction pressure, Setpoint 1 (auxiliary setpoint): l09:Po SUC PRES 2|
- Factory set value: 3.6 bar, R404A  R507 R407C R22 R134a
Corresponding to: -8.2°C -9,1°C +0.6°C -22°C +134°C
- Condensing pressure, Setpoint: [11:Pc CND PR SPT]|
- Factory set value: 17,0 bar, R404A  R507 R407C R22 R134a
Corresponding tc: +39.7°C +38.7°C +46.6 °C +46.8°C +62.4°C
- Limit: - Discharge-pressure limit: |10:Pc DIS PR LMT|
- Factory set value: 20.0 bar, R404A R507 R407C R22 R134a
Corresponding tc: +46.2 °C +45.1°C +52.8°C +53.4°C +69.0 °C
- Set discharge pressure limit approx. 3.0 bar higher than the condensing pressure.
- Other: - Refer to section 8.
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PLANNING THE INSTALLATION

5.2.3 Mode 3: Refrigeration - Operation with external setpoint control of suction pressure
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Fig. 5.2.3:

Operation:

Accessories:

Settings:

- External setpoint:

- Setpoint:

- Limit:

- Other:

Connection for operation with external setpoint control of suction pressure

Digital closed-loop control of suction pressure

External analog setpoint 0...+10 V corresponding to Po = -0.5...7.0 bar

Internal setpoints are disabled

Fixed-speed Compressor (FsC) activated when refrigeration power of Variable-speed
Compressor (VsC) is not sufficient

High pressure limiting with A REFR-P-SENSOR-FILT (Accessory).

Pressure sensor A REFR-P-SENSOR-LP7+PL: Suction pressure in the range -
0.5...4+7.0 bar

Pressure sensor A REFR-P-SENSOR-HP25+PL: High pressure in the range 0.0...+25.0
bar

Filter module(s) A REFR-P-SENSOR-FILT for pressure sensors.
Output relays A RELAY-DC12V.

Modify value for each refrigerant

Only available if DIN4 is activated

0..10V 2 0..100% 2~ P,=-0.5...+7.0 bar

Condensing pressure, Setpoint:

Factory set value: 17,0 bar,
Corresponding tc:

[11:Pc CND PR SPT]
R404A  R507 R407C  R22 R134a
+39.7°C +38.7°C +46.6 °C +46.8°C +62.4°C

[10:Pc DIS PR LMT]

Discharge-pressure limit:
Factory set value: 20.0 bar, R404A  R507 R407C R22 R134a

Corresponding tc: +46.2 °C +45.1°C +52.8°C +53.4°C +69.0°C
Set discharge pressure limit approx. 3.0 bar higher than the condensing pressure.

Refer to section 8.

FrigoPack 2.2...90 FEP-EMC-11
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PLANNING THE INSTALLATION

5.2.4 Mode 4: A/C - Operation with actuating value from external controller
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Fig.5.2.4: Connection for operation with actuating value from external controller
Operation: - External analog actuating value 0...+10 V corresponding to required refrigeration

Accessories:

capacity (usually used with an external temperature controller)

Digital closed-loop limiting of suction pressure Po to prevent evaporator icing
Fixed-speed Compressor (FsC) activated when refrigeration power of Variable-speed
Compressor (VsC) not sufficient
High pressure limiting with A REFR-P-SENSOR-FILT (Accessory).

Pressure sensor A REFR-P-SENSOR-LP7+PL: Suction pressure in the range -

0.5...+7.0 bar

Pressure sensor A REFR-P-SENSOR-HP25+PL: High pressure in the range

0.0...+25.0 bar

Filter module(s) A REFR-P-SENSOR-FILT for pressure sensors.

Output relays A RELAY-DC12V.

Settings: Modify values for each refrigerant
- Limits: - Suction pressure, Limit value 1 (main value): l08:Po SUC PRES 1
- Factory set value: 3.2 bar, R404A  R507 R407C R22 R134a
Corresponding to: -10.8°C -11.7°C -2.0°C -49°C +10.6°C
- Suction pressure, Limit value 2 (auxiliary value): 09:Po SUC PRES 2|
- Factory set value: 3.6 bar, R404A  R507 R407C R22 R134a
Corresponding to: -8.2°C -9,1°C +0.6°C -22°C +134°C
- Discharge-pressure limit: [10:Pc DIS PR LMT|
- Factory set value: 20.0 bar, R404A  R507 R407C R22 R134a
Corresponding tc: +46.2°C +45.1°C +52.8°C +53.4°C +69.0°C
- Set discharge pressure limit approx. 3.0 bar higher than the condensing pressure.
- Other: - Refer to section 8.
- 18 - KIMO FrigoPack 2.2...90 FEP-EMC-11



PLANNING THE INSTALLATION

5.2.5 Installation test, system charging - Special manual mode (LOCAL)

The FrigoSoft program can be disabled to commission or function test the frequency inverter. The drive inverter is
then only controlled from the Programming Pad.

Activation: Deactivate control input DIN1 at terminal 7.
Press key L/R on the Programming Pad.

As soon as the function has been activated, the "SETPOINT (LOCAL)" message is displayed. The speed setpoint
can be adjusted using the arrow keys. Pressing the 'l' (RUN) and 'O' (STOP) keys will start and stop the Variable-
speed Compressor (VsC).

In addition to this function, there is also the JOG mode. The Variable-speed Compressor (VsC) motor is fed with 30
Hz as long as the 'JOG' key is pressed.

In the LOCAL mode the timed restart inhibit is not active !
The compressor can be damaged by frequent starting and stopping.

CAUTION: Also the permissible minimum and maximum frequencies of the
compressor must be adhered to.

FrigoPack 2.2...90 FEP-EMC-11 KIMO - 19 -
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6 CONNECTIONS, INTERFACES

6.1 Wiring diagrams

6.1.1 Power section

L1 L2 L3 PE PE L1 L2 L3 PE PE
A Id.
FEF X - FEF X -
YY) By Yy
o T o S
—{D|DI> - {I>IID>|I>
KSZ\I'\! '\I
1
x1:]1 J2 |3 —
i_ EHEE [Ble] | I_ L] el T ] i_'_'_|u1|v1|W1| -E
i EMC Filter | | % l |
' S 3 [=E 3 | YA [EA)
i 3 /! Sl YEI[EA) : | 3 =&
 EPMM 7/ FP/ FP/
I%EESEE% 3AC : : SC 2.25M | : SC 2.25M
OFECP- SC555M SC555M
Lome " () NI TN (2 2 U (=) P S R = 1 L2 2 B
1) X1[1

PE PE PE
VsC FsC1 FsC2
LIV "M %@-{ \ % —7 | )
“MWIA 3~ (W) [\ [Wi) [\
61P2
1) Keep the connection cable as short as possible 4) Screened motor cable inside the electrical enclosure
(ensure adequate spacing to electrical equipment and
2) Terminal for PE of internal screened motor cable in cables, see Fig. 7.6.1)
addition to large-area electrical bonding to mounting
panel 5) Terminal for screen of external motor cable (in
addition to large-area electrical bonding to the
3) Screen with large-area bonding to mounting panel mounting plate as in 3)

6) Screen connected to the metal motor housing with
large area electrical bonding.

Fig. 6.1.1a: FrigoPack 2.2/4.0/6.0 FEP - Principal diagram of power wiring
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1) Keep the connection cable as short as possible 4) Screened motor cable inside the electrical enclosure
(ensure adequate spacing to electrical equipment and
2) Terminal for PE of internal screened motor cable in cables, see Fig. 7.6.1)
addition to large-area electrical bonding to mounting
panel 5) Terminal for screen of external motor cable (in
addition to large-area electrical bonding to the
3) Screen with large-area bonding to mounting panel mounting plate as in 3)

6) Screen connected to the metal motor housing with
large area electrical bonding.

Fig. 6.1.1b: FrigoPack 5.5/7.5...90 FEP - Principal diagram of power wiring

6.1.2  Motor protection

MotorMaster Frequency Inverters are provided with 2) Processing an external thermistor relay:
two terminals (MOT/TEMP) for connection to the motor - Connect "normally open" contacts of external
protection circuit of the variable-speed compressor thermistor relay (e.g. KRIWAN) between these
motor. There are three alternative methods of motor two terminals.
protection:
3) Direct processing of motor thermistors:

1) Without processing by FrigoPack: - Connect motor thermistors between these two

- Thermistor protection is processed in external terminals.

safety circuit, these two terminals must be linked.

FrigoPack 2.2...90 FEP-EMC-11 KIMO - 21 -
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6.1.3 Control section

The basic connections to the control section depend A circuit suggestion for the control of the crankcase
on the FrigoSoft mode of operation, see Section 5. heater alone is shown in Fig 6.1.3a.

It is recommended that a relay contact from the An alternative circuit sugggestion for the control of

external safety circuit is connected to terminal DIN8 various auxiliary equipment is shown in Fig. 6.1.3b

(terminal 19). A fault in the safety circuit (such as a
pressure cut out) will be registered in the trip stack.
The auto-retart logic will attempt to rest this trip after a
set delay time (see 3.1).

The relay output DOUT?2 is provided to control the
following auxiliary equipment;

e Start unloader

e Condenser fan

¢ Crankcase heater

e Oil pump.

L1

DOUT2 !
| FP/MM |
FEP !

N/L2

Oil sump heater

63P0
Fig. 6.1.3a: Direct control of oil sump heater
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DOUT2 : Kb ——— A I VR

™ | e | 0N
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Oil sump heater Condenser Fan

64P02
Fig. 6.1.3b: Control of various auxiliary equipment
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6.1.4 Variable-speed Compressors (VsC)

The following responsabilities are taken into consideration:

Normal ON / OFF switching: - FrigoPack / MotorMaster.
Speed variation:

Thermal protection of compressor motor: - See6.1.3.

Safety functions such as pressure switches: - Compressor safety circuit

- Safety contactor between MotorMaster and the
compressor motor

- If there is a fault, open circuit to DIN8 (terminal 19)
of MotorMaster immediately (e.g. using an auxiliary
contact of the safety contactor).

FrigoPack 2.2...90 FEP-EMC-11 KIMO - 23 -
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6.1.5 Fixed-speed Compressors (VsC) without Capacity Control

The following responsabilities are taken into consideration:

¢ Normal ON / OFF switching of fixed-speed stages in - FrigoPack / MotorMaster.
accordance with demand:

o Safety functions such as pressure switches: - Compressor safety circuit

e Thermal protection of compressor motor: _
- Compressor contactors serve also for protection.

The control and the connection of the compressor control to the FrigoPack control outputs depends on the number
of Fixed-speed Compressors (FsCs), see Fig. 6.1.5.1. Only special relays from KIMO are suitable for connection to
the outputs AOUT2 and AOUT3, see Section 3.3.

The operations with an independent step controller is NOT permissible.
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Fig. 6.1.5a: Control of Fixed-speed Compressors (FsC)
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Fig. 6.1.5b: Connection of Fixed-speed Compressors (FsC)
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6.1.6 Fixed-speed Compressors (FsC) with capacity control

The use of the following piston-type compressors with capacity control is possible:

o FsC: 2/4, 4 cylinders: - Operation with 0 /50 / 100 % power

o FsC: 2/4/6, 6 cylinders: - Operation with 0/ 33 /67 / 100 % power.

The following responsabilities are taken into consideration:

¢ Normal ON / OFF switching, - FrigoPack / MotorMaster.
Capacity control (cylinder bank off-loading):

e Safety functions such as pressure switches, - Compressor safety circuit
Thermal protection of compressor motors:
- Compressor contactors serve also for protection.

The control and connection of the compressor control to the FrigoPack control outputs is shown in Fig. 6.1.6a and
6.1.6b. Only special relays from KIMO are suitable for connection to the outputs AOUT2 and AOUTS3, see Section
3.3.

The operations with an independent step controller is NOT permissible.
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Fig. 6.1.6a: Control of Fixed-speed Compressor (FsC) with capacity control
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Fig. 6.1.6b: Connection of Fixed-speed Compressors (FsC) with capacity control
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6.1.7 Variable-speed and Fixed-speed Compressors (VsC and FsC), both with capacity control

The use of the following piston-type compressors with capacity control is possible:

e VsC: 4 cylinders: - Operation with 0 / 50 / 100 % power together with
variable-speed operation

e FsC: 4 cylinders: - Operation with 0/ 50 / 100 % power.

The large range of control when using only two compressors is a particular advantage of this arrangment.

It is necessary to refer to the compressor manufacturer and conduct a very careful design of the installation when
using this arrangement. Particular attention must be paid to the oil transport and cooling of the Variable-speed
Compressor (VsC).

The control and connection of the compressor control to the FrigoPack control outputs is shown in Fig. 6.1.7a and
6.1.7b. Only special relays from KIMO are suitable for connection to the outputs AOUT2 and AOUT3, see Section
3.3.

The operations with an independent step controller is NOT permissible.
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14
DOUT2 | |
0
14
AOUT2 | |
0 Control
outputs
14
DOUT3 | |
0
14
AOUT3 | |
0
VsC HSO* ””” a4 NA YA VA Frequency/
S (Hz) Speed Variable-speed
0 Compressor
— with
B =DOUT2 . AOUT2 Sap{amlty
off ontrol
VsCi1 loader
0
1 | =DOUT3 |
FsC Motor Fixed-speed
0 Compressor
— with
1 =DOUT3 . AOUT3 gaptacilty
|_./|/ \l‘_l off ontro
FsC/1 loader
0
100 1
(%]
0
69P0
Fig. 6.1.7a: Control of Variable-speed and Fixed-speed Compressors (VsC and FsC), both with capacity
control
L1
q;__ I
, 0V 1
DOUT2 DOUT3 |
! FP/MM AOUT2 AOUT3 !
(L= N I N SR
24 7 26 8
+A1 13 +A1 113 |
K11 K21
K12 K22
-A2 |14 -A2 |14
K11 ] K12|:||:| Y1|:||:|X K21[] K22 Y2
N/L2
VsC/1 FsC FsC/1
Variable-speed Compressor with Capacity Control Fixed-speed Compressor with Capacity Control
6APO

Fig. 6.1.7b: Connection of Variable-speed and Fixed-speed Compressors (VsC and FsC), both with

capacity control
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6.1.8 Variable-speed Compressor (VsC) and two Fixed-speed Compressors (FsCs) with unsymmetrical
powers

The use of the following compressors is possible:
e VsC: - Approx. 100 % (Base power)

FsC1:
- Approx. 100 %

o FsC2:
- Approx. 200 %

The large range of control when using only two compressors is a particular advantage of this arrangment.

It is necessary to refer to the compressor manufacturer and conduct a very careful design of the installation when
using this arrangement. Particular attention must be paid to the oil transport and cooling of the variable-speed
Compressor.

The control and connection of the compressor control to the FrigoPack control outputs is shown in Fig. 6.1.7a and
6.1.7b. Only special relays from KIMO are suitable for connection to the outputs AOUT2 and AOUTS3, see Section
3.3.

The operations with an independent step controller is NOT permissible.

6.1.9 Emergency control

Emergency control of the Fixed-speed Compressors (FsC) is possible with the following faults:

e Fault in power section of FrigoPack
e Fault with Variable-speed Compressor (VsC)

o Other fault(s)

Emergency operation can be enabled by activating the digital input DIN7 when there is a fault. Do not activate
digital input DIN7 during normal operation otherwise the FrigoPack control performance will be impaired.

L1

DIN7

]
|
|
PN
IS
Lox
3

+24 VV REF

k[
N/L2
6DPO

Fig. 6.1.9: Activating Emergency Control
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DOUT2

AOUT2

DOUT3

AOUT3

VsC
(100 %)

FsC1
(100 %)

FsC2
(200 %)

Qo

6BPO

Control
outputs

""" Frequency/
Speed

50
[Hz]
0

14

=AOUT2 - DOUT3 + AOUT3

Motor 1

| =DOUT3

| Motor 2

100
(%]

T

Variable-
speed
Compressor

Fixed-
speed
Compressors

Fig. 6.1.8a: Control of Variable-speed Compressor (VsC) and two Fixed-speed Compressors (FsCs) with
unsymmetrical powers

L1

N/L2

-A2 J14
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Fig. 6.1.8b: Connection of Variable-speed and Fixed-speed Compressors (VsC and FsC) with

unsymmetrical powers

FsC1l FsC2
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6.2 Terminals

6.2.1 Power terminals

The power connections of the MotorMaster Frequency information in the MotorMaster Product manual are
Inverter are shown in Fig. 6.2.1.. carefully observed. Important information concerning

EMC-correct wiring is also provided in the appropriate
When installing and connecting-up the power chapters.

connections, it is important that the appropriate

AL TN s

- R R R

| Gland plate

Supply cable ||
Second . -
PE connection PE connections

6EPO 6FPO
Fig. 6.2.1b: MM 2.2/4.0/6.0 FEP Fig. 6.2.1c: MM 5.5/7.5...15FEP(M)

Supply cable

_PE connection__

6GP0 ‘ 6HPO
Fig. 6.2.1d: MM 18.5...30FEP(M) Fig. 6.2.1e: MM 37...45FEP

Control
terminals

Motor
thermistor

Power
terminals
y | Motor cable

PE connections

6IPO
Fig. 6.2.1f: MM 55...90FEP

Fig. 6.2.1: Power connections of the MotorMaster Frequency Inverter
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Terminal /

Designation Signal / Function Explanation Further

XL information

PE, PE FP ...30FEP-EMV: Protective earth connection |- Observe all safety and EMC 7.6.1
of voltage supply (both to be earthed) requirements

PE FP 37...FEP-EMC: Protective earth connection
of voltage supply

L1 Three phases of voltage supply - Ensure that Supply voltage agrees with | 7.6.1

L2/N data on MotorMaster name plate

L3

DC+ - Do not use otherwise risk of damage to

DC- FrigoPack / MotorMaster

M1/U Compressor motor 7.6.1

M2/ (via safety contactor)

M3/W

PE Protective earth connection to compressor 7.6.1
motor

DBR - Do not use otherwise risk of damage to

DBR+ FrigoPack / MotorMaster

DBR-

AUX1 FP 55...FEP-EMC only: 2AC 230 supply for - Supply from control transformer 7.6.1

AUX2 equipment fan

Tab. 6.2.1.1: Power connections

The suitability of the supply voltage must be verified before connecting the FrigoPack / MotorMaster Frequency
Inverter to the supply, see following table.

Type FrigoPack / MotorMaster FEP-EMC FrigoPack / MotorMaster FEP/T230-EMC

Supply voltage 3AC 400...460 V; 50/60 Hz 3AC 220...240V; 50/60 Hz

Motor voltage 3AC 0...400/460 V; 0...60 Hz 3AC 0...230 V; 0...60 Hz
3ACO0..400V; | 0..87Hz |-

Tab. 6.2.1.2: FrigoPack and voltages

FrigoPack / MotorMaster Frequency Inverters are designed for use on a 3AC 400...460V (or

3AC 230 V) supply from the public power supply.

The appropriate standards and regulations

must be carefully observed regarding earthing and the use of residual-current operated circuit
breakers. It is important to note that using an EMC filters and screened motor cables increased
leakage currents of > 3.5 mA with respect to PE can be expected. This means that it is
necessary to provide increased or double earthing.

The residual-current-operated circuit-breakers used must also trip with DC fault currents
(universal current-sensitive residual-current-operated circuit-breaker), and they must be able to
handle the inrush current when the filter and cable capacitances are charged without tripping.

FrigoPack 2.2...90 FEP-EMC-11
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6.2.2 Terminals for motor protection

The two terminals MOT/TEMP are provided for connection to the motor protection circuit. These terminals are
indicated as "Motor thermistor" in Fig. 6.2.1. Refer to 6.1.2 for more details.

6.2.3 Terminals for control functions

Table 6.2.3 shows the connections to the digital inputs and The screen of cables with analog signals (e.g.

outputs as well as the connections for the suction and pressure sensor cables) should only be connected to
discharge pressure sensors. earth at the MotorMaster end in order to prevent earth
loops.

0.2...0.75 mmz insulated wire should be used for the
control circuit connections. The control connections
have cage clamp terminals which allow connections
to be quickly made. Fig. 7.6.3 shows how to use
these terminals.
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Terr_ninal ./ Signal / Function Explanation !:urther .
Designation information
1 oV Ground for analog signals - Ground for special relays on terminals 7 and 8 764
- A REFR-P-SENSOR-FILT, terminal L- (if used)
- Do not use for other purposes !!
2 AIN1 Analog input from Pressure Sensor for suction - A REFR-P-SENSOR-FILT, Terminal: S (if used) 764
pressure:
0 mA: Fault - AREFR-P-SENSOR-LP7, terminal: 2
4 mA: -0.5 bar
20 mA: +7.0 bar
3 AIN2 Analog input from Pressure Sensor for discharge |- A REFR-P-SENSOR-FILT, Terminal: S (if used) 764
pressure:
0 mA: Fault - A REFR-P-SENSOR-HP25, terminal: 2
4 mA: 00 Dbar
20 mA: 25.0 bar
4 AIN3 Analog input - Do not use
5 AIN4 Analog input for external setpoint/act. value: - Use screened cable 763
: -05 bar
+10 V: +7,0 bar
6 AOUT1 Analog output (5 mA max. load): - VsC: Measured speed 7.6.3
0 : 0 % f,ax/ Actuating value Condenser fan, actuating value
+10 V: 100 % fnax/ Actuating value - Digital output with special relay:
7 AOUT2 Digital output usually used to activate FsC1: - Only available when used with special relay 7.6.3
Open: Not activated A RELAY-DC24V
Closed: Activated (available as accessory)
8 AOUT3 Analog output (5 mA max. load): - Not activated 7.6.3
Actuating value Condenser fan, actuating value A RELAY-DC24V
Digital output with special relay:  Open: Closed:)
9 +10 V REF| Internal +10 V reference - Do not use
10 -10 V REF | Internal -10 V reference - Do not use
11 oV Ground for digital inputs - Short connection to mounting plate
12 DIN1 Digital input for Enable: - Enable / Start 7.6.3
0 . Stop
+24 V: Enable
13 DIN2 Digital input - Do not use
14 DIN3 Digital input to activate Po Setpoint / Limit 2: - Po Setpoint / Limit selection 7.6.3
0 V: Normal (Setpoint/ Limit 1)
+24 V: Activate Setpoint / Limit 2
15 DIN4 Digital input - Do not use 7.63
16 DIN5S Digital input to activate capacity control: - Operation with capacity control 7.63
V:  Normal
+24 V: Capacity control activated
17 DING Digital input to inverse output DOUT2: - Invert output DOUT2 7.63
0 V: Normal
+24  V: Invert output DOUT2
18 DIN7 Digital input for emergency control: - Only activate if there is a fault
V: Normal
+24 V: Activate for emergency control
19 DIN8 Digital input for external safety circuit: - External safety circuit is interrupted if there is a fault | 7.63
0 V: External fault (e.g. auxiliary contact of safety contactor)
+24 V: Normal (no fault)
20 +24 V Supply for contacts for digital inputs and - A REFR-P-SENSOR-FILT, Terminal: L+ (if used) /
pressure sensors A REFR-P-SENSOR LP7, Terminal: 1
21 DOUT1-A | Digital output "Ready": - Health, OK 7.63
Open: No supply, fault or alarm
22 DOUT1-B | Closed: Normal (no fault) - Isolated relay contact
23 DOUT2-A | Digital output used for: - Auxiliaries 7.63
- Start unloader
24 DOUT2-B |- Crankcase heater - Isolated relay contact
- Condenser etc.:
Open: Not activated
Closed: Activated
25 DOUTS3-A | Digital output usually used to activate FsC1/2: - Activation of FsC1/2 7.63
26 DOUT3-B | Open: Not activated - Isolated relay contact
Closed: Activated
Tab. 6.2.3: Control connections FsC: Fixed-speed compressor

VsC: Variable-speed compressor (Inverter operation)
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7 MOUNTING AND INSTALLING

7.1 Equipment unpacking

Check the following before mounting or storing the
FrigoPack / MotorMaster Frequency Inverter:

¢ Sign of transit damage

e The type code and ratings on the name plate
conform to the requirement (refer to Chapter 2 -
PRODUCT OVERVIEW for more information).

If the unit is not being installed immediately, store the
unit in a well-ventilated place away from high
temperatures, humidity, dust or metal pieces.

Refer to Chapter 12 - SERVICE for information on
returning damaged equipment.

7.2 Electrical enclosure, wall mounting

FrigoPack kits are intended for installation in an
electrical enclosure. This enclosure must be selected
to provide:
- Adequate protection, to at least IP54
- Adequate cooling to limit internal temperature to 40

°C max
- If filter fans are used then the required air flow

(m3/h) must be carefully designed to provide

adequate cooling! The air flow required depends on:

- Compressor used

- FrigoPack F Frequency Inverter used

FrigoPack S Soft Starter used

The KIMO COMPRESSOR CROSS-REFERENCE

LIST provides useful data to select suitable filter

fans.
- Thermostatically controlled heating arrangement to

protect against:

- Temperatures lower than 0° C

- Condensation if low-temperature high-humidity

can occur

- Use of a galvanized mounting panel to provide good

EMC contact of equipment and cable screens

- Suitable measures to prevent aggressive or salt air
from entering enclosure.

The enclosure should be preferably installed in a clean
dry room as close as possible to the compressors.

Should the enclosure be mounted outdoors, then the

following additional precautions are required:

- Separate outer cover to prevent direct contact with
sun or rain

- Arrangement to prevent the internal relative humidity
from exceeding 85 %.

If the place of installation is clean, free from aggressive
or salt air and moisture-free, then MotorMaster
Frequency Inverter of FrigoPack F can be wall-mounted
outside of the electrical enclosure. In this case the
recommended to cover must be used to provide the
protection class (see accessories). Care must be taken
that all electrical connections are suitably protected to
the relevant safety standards.
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7.3 Dimensions, spacing for cooling

Table 7.3 shows the dimensions of each FrigoPack
together with EMC filter if appropriate. The indicated
spacing for cooling (see Fig. 7.3) must be provided for
in the electrical enclosure.

MotorMaster Dimensions [mm] Cooling space [mm] Air flow iequired
Height | Width | Depth |Above [Below [LIR Front | [mm™/h]

FP 2.2FEP-EMC 233 177 181 55 65 15 15 40 *

FP 4.0FEP-EMC 60 60 15 15 80 *

FP 6.0FEP-emc

FP 5.5FEP-EMC | 415 201 263 60 60 15 15 180 *

FP 7.5FEP-EMC

FP 11FEP-EMC

FP 15FEP

FP 18.5FEP 515 252 319 60 60 15 25 340 *

FP 22FEP

FP 30FEP

FP 37FEP 715 257 407 60 60 0 25 400 *

FP 45FEP

FP 55FEP 720 257 355 60 60 0 25 460

FP 75FEP (built-in fan)

FP 90FEP

Tab. 7.3: FrigoPack dimensions and cooling spacings

* Approximate value. Refer to attachment of KIMO COMPRESSOR CROSS-REFERENCE LIST for values for
each compressor.

(=]

8=

L

-

o

=

1 §
E+]
2
L]
2
2
Q

TAPO
7BPO

Fig. 7.3: Cooling space

7.4 Mounting

Refer to MotorMaster Product Manual PMM-FEP

7.5 Outline drawings

Refer to MotorMaster Product Manual PMM-FEP
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7.6 Connections

It must be ensured that the system is carefully

connected because only then can the FrigoPack

7.6.1 Power section in electrical enclosure

system operate disturbance and fault-free.

e Connections:

The wiring diagrams in section 6.1.1 show the
power connection of the FrigoPack system and the
variable speed compressor (VsC) and also for
controlling 1...3 fixed speed compressors (FsC).
The connection instructions 1)...6) in Figs. Fig.
6.1.1a and 6.1.1b must be adhered to:

Earthing:

- The mounting plate of the electrical enclosure
must be connected to the building earth with at
least 16 mm?2 independent to the earth in the
supply cable. This connection should be as short
as possible

- The compressor mounting frame must be
connected to the mounting plate of the electrical
enclosure with at least 16 mm2. This connection
should be as short as possible.

Supply input:

Recommendations for

- Supply fuses/circuit breaker

- Cross section of supply cable depending on the
type of installation

- Supply choke (accessory)

depending on each compressor are included in the
KIMO COMPRESSOR CROSS-REFERENCE LIST.

If an external EMC filter is used:

- Mount EMC filter as close as possible to
MotorMaster Frequency Inverter

- Keep wiring between EMC filter and
MotorMaster Frequency Inverter as short as
possible

Safety contactor, bypass contactor

For EMC reasons the output safety contactor should
be mounted as near as possible (i.e. several cm) to
the output of MotorMaster Frequency Inverter.

The FrigoPack / MotorMaster can be destroyed if
power is fed to the output terminals. If bypass
circuit is provided for emergency operation of the
compressor without AC drive inverter, then all power
connections at the FrigoPack / MotorMaster output
must be disconnected using a separate contactor.
Bypass contactors should also be mounted as close
as possible (i.e. several cm) to the output of the
MotorMaster Frequency Inverter. The safety
contactor and the bypass contactors should also be
mechanically interlocked.

Output to terminals for compressor motor:

- Use screened cable (copper braid, steel
reinforced cable is not suitable) for motor cable
inside the electrical enclosure

- Connect screen at both ends with large-area
bonding to the mounting plate

- Other cables should not be run within the "EMC
hot area”. Make sure that there are no common
cable runs in cable channels!

- If other cables have to cross the motor cable,
then this should be only at an angle of 90° to the
motor cable (to reduce interference coupling)

- The terminals for the connection to the external
motor cable should be mounted away from other
terminals

Layout in the enclosure

Fig. 7.6.1 indicates important considerations for
mounting the equipment and routing the power
wiring. Pay careful attention to details a...SK.
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EMC Filter integrated

L1, L2, L3, PE @

7CPO

a  0.25 m spacing to adjoining equipment, avoid
"shaded" EMC hot areas, especially important
with field-sensitive equipment and other cables

b Contact areas between metallic mounting panel
and the MotorMaster Frequency Inverter, EMC
filter, PE earthing bar, screens etc. to be free of
paint

EMC Filter

Y
PE e
Ao
L1, L2 L3T.PE @
7DPO

Cable screen clamped to contact area on
mounting panel

Protective-earth cables:
2 separate parallel earth cables each to wiring
regulations

KS Safety contactor.

Fig. 7.6.1:  Arrangement of equipment and rating power cables

7.6.2 Compressor motor

e Cable to compressor motor:

- Screened cable (copper screened or cable layed
in a steel conduit) must be used between the
electrical enclosure and the compressor motor.
The protective earth conductor should be part of
the motor cable

- The screen at the enclosure end must be
connected to the mounting plate with large-area
bonding

- The screen of the compressor motor must be
connected to metal housing with large-area
bonding

- Other installation cables should have at least 0,25

cm spacing to the motor cable. If there are any long

e Protection of compressor motor

Refer to Section 6.1.2.

parallel runs (>10 m) then the spacing should be
increased. Recommendation:

Spacing > Il[gn_] x 0,25 m
Permissible length of screened motor cable:
FrigoPack / 6.0 2.2/4.0/5.5/7.5...90
MotorMaster: FEP FEP

Length: 25m 50m

These cable lengths are only valid if all previous
recommendations have been applied with great
care. Please contact KIMO Refrigeration HVAC if
longer cable lengths are required.

FrigoPack 2.2...90 FEP-EMC-11
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7.6.3 Control circuit

The connection to the control section depends on the
mode of operation, see section 5. The terminal lists in
Table 6.2.2 give further information.

All contactor and relay coils should have RC
suppressors fitted. Suitable suppressors are available
as accessories from the suppliers of switchgear.

If external controllers or field bus systems are
connected to FrigoPack then it is recommended that

the 0 V ground of the MotorMaster control (terminal 11)

is earthed to the galvanised mounting plate. This
connection should be as short as possible.

7.6.4 Pressure sensors

Wire to cage-clamp terminals as follows:

Fig. 7.6.3:

Prepare wire ends
- stripto 5...6 mm
- ferrules are not required, but can be used

Insert a flat-bladed (size 3.5 mm) screw driver inside
the smaller hole of the cage-clamp terminal

Lever screwdriver keeping it firmly pressed into the
hole.
The cage will open.

Insert wire into cage keeping the screwdriver in
position.

Remove screwdriver.. The terminal will now provide
the correct clamping force for a secure connec%

R

Wiring with screwless cage-clamp
terminals

The connection diagrams in Section 5 and Fig 7.6.4 show

the connections to the pressure sensor(s).

Only use pressure sensors approved by KIMO (Huber
type, available as accessory), see Section 3.3.

The pressure sensors may be wired without any

special precautions if the special filters for pressure
sensors are used (accessory).

Is 1B -

AP1 P2 L+

Pressure Sensor

Pressure Sensor

7FPO
a: Using special filter for pressure sensors
(recommended)

Fig. 7.6.4: Connection of the pressure sensors

The following must be observed with the direct
connection without using the special filter:

Install cable separate from motor cable (spacing to
instructions in Section 7.6.1 must be adhered to)
Use screened cable(connect screen to earth at
MotorMaster end only to avoid earth loops)

Take special care with wiring and check before
powering up. Take particular care to avoid short
circuits, earth faults (otherwise danger that the
control assembly of MotorMaster may be damaged
beyond repair).

+24V AIN1 AIN2

(4 ... 20 mA) (4 ... 20 mA)
LA L
\// Nl
< <
£ £
o o
N N
< <

Pressure Sensor Pressure Sensor

7GP2

b:

Connection of the pressure sensors
(careful attention to installation required)
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7.7 EMC screening

The EMC regulations must be observed when operating
the AC drive inverter from the public power supply.
Further information on EMC compliant installation (e.g.
ground connections, using screened cables) can be
referred to in the MotorMaster Product Manual.

For the following reasons it is very important to adhere
to the following EMC recommendations:

- Conformity to the EMC-DIRECTIVE (within the
EEC)

- To prevent other equipment from being interfered
with

- To prevent any interference with measurement
cables, this could degrade the control performance.

The use of screened cable is very important for an
EMC compliant electrical installation. Only screened
cables with copper braid are suitable; steel reinforced
cable is not suitable.

Fig. 7.7 shows the basic rules of connection to screen
to the mounting plate. Ensure that there is a large area
bonding (e.g. by using metal cable clamps).

THPO
< < —
7I1P0
Fig. 7.7: Large area bonding of cable screen to mounting plate

Unscreened cables in steel conduit may alternatively be used outside of the electrical enclosure.
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8 COMMISSIONING, SETTING UP

N

FrigoPack / MotorMaster is supplied with pre-installed refrigeration software.
Please contact the Application Service department if problems are encountered (refer to section 12).

The combined Refrigeration / A/C Software
FrigoSoft23.2-1x (CONFIG: FS 2.3.2-1X)
is preloaded as standard.

To select other software configurations refer to
Sections 8.11 and 8.12.

The language of the Programming Pad indicated bold
in the following list:
ENGLISH, DEUTSCH, FRANCAIS, ESPANOL,
ITALIANO, SVENSK, POLSKI, PORTUGUES
is factory preset.

To select other languages in this list refer to Section
8.13.

8.1 Modifying operating parameters with the Programming Pad

3 KIMO

MotorMaster ®

Fig. 8.1: Programming Pad

Note:

Keys % , o , @ are for LOCAL MODE. See Section
5.2.5.

Key e has no function.

8.2 Menu OPERATOR

The necessary operating parameters, such as
pressure setpoint, minimum and maximum frequency
etc. are set in the menu OPERATOR.

ESCAPE

o The ESCAPE key allows the user to revert to
the preceding menu level or leave the
parameter modification mode. Also any
displayed trip message will disappear on
pressing this key. However the latched trip

itself will not be reset, see @ key.

MENU

This menu key selects the next lower menu or
function. If an adjustable parameter has
already been selected, then pressing @ again
will select the enter mode (indicated by arrow
to the left of lower display line).

UP / DOWN

These keys provides forward / backward
movement to explore the options available in
the selected menu level. If an adjustable
parameter is already in the enter mode
(indicated by arrow to the left of lower display
line), then the present value can be increased /
decreased.

PROGRAMMING

This key has the following functions:

- Toggles between the last position in the
OPERATOR menu and the last position in the
other menus

- Provides simple direct means of saving
parameters by pressing for at least 2 s.

This menu is automatically displayed after power-on.
Refer to the following overview or separate attachment.
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Settings, Variable- 12:vaC FRED MIM [5et value Vs, Minimum frequency: | 8.4.1
speed Compressor: e 25.0 Hz . Hz | 15.0 ... 90.0 Hz o

Range of frequency: T3:VAC FAED MAX [Set vaiue [Vac, Manimum froquency:

+ 60.0 Hz . Wz | 15.0 ... S0.0 He
Magnetising [atvsc FREG BASE | Set value JVeE. Biaa raquenay (Faasweerlt: |15 4 5
o s 1 w
s _s77m2_ | i ._Hz 1 15.0 ... §0.0 Mz |
== ==
NsIvaC BOOST [Sot vaiue _ Vs, Boant (Passwond) i
s 3.0% | R, 0.0 ... 5.0 % !
- Resonance avoldance 18:VsC SEF FRO 1 |5-|;I_Hlur |vsC, Skip trequoncy: g4
- 0.0 Hx 1 . ¥ 0.0 ... 90.0 Hz s
—
17:¥eC SEP BND 1 5ot value |vaC.: Skip frequency band:
- 0.0 Wz | . Mz | 0.0 ... 10.0 Hz
Time settings 18: Vst tinh DLY |54t value Vs, Inhibit delay: | B8.51
» 180.0 & . B 0.1 ... 3000.0 = T
19: Vel toff DLY [5et value [¥sc, Switch-olf detay: |
& 0.1 8 . & | 0.1 ... 3000.0 &
O:¥sC toil OLY [Get value [VaE, Gil lubrication puiso tma
e 4.0 8 | . 8 | 0.1 ... 3000.0 s
Seltings, Fixed- [21:FsC tonm OLY |_S_4!I!_u'_al_u_u__ Fal. Switch-on dolay: 8.5.2
speed Compressors: - 20,0 W 0.1 ... 3000.0 8 ¥
- T Boftings: EZ:FsC teff OLY Set value FaC. Switch-olf delay:
5.0 . 0.1 ;.. 3000.0 5
Sattings, [23:Po CNTR P-OM 150t value rPd. controller, Propartional gain: | 8.6.1
Compressor pack/rack: ) . B | ©.0...100.0 -
o s [Z3:Po CNTR 1-TC [5et vaiue [Fe contralier, integr. thme const,
20.0 b . 6.1 ... 100.0 s
Pe Limiter: [25:Pc LINT P-GM 5ot value Pe limiter, Proportional gain: 85.2
10.00 1 . 0.00 ... 10:0.00 i
Settings, 26:Pc CNTR P-G [Eet vaue [Fe controlior, Propensenal gamn 87
Condenser: - .00 . ] 0.00 ... 100.00 iy
*C TR E7:Fc oaA 1-00 [Sot vahie [Pe centrelier, Integral gain |
k. .00 . bar 1 0.00 ... 100,00
- Mistinmam speed. [28:C0 FM MIN SPD [5et value [Condonser fan, Min. speed
) 15.0 x | 0.00 ... 100,00 (%)
=
Settings: ASC Fi_tl_nly_t- - Po at actuating value = 0 %: 8.8
with ext. Controller: 1 « bar 0.8 ... 7.0 bar "
Settings, 30:AGUTT FURGCTM [5et value JA0UTT - Function selection: 89
Other * T | |INPUT 0. INPUT 2 .
Sat value ADUTA - Function selecilon:
INFLUT 0 ... INPUT 1
32:CONTRL FUKCTM [5et value [FrigeSeh - Function selection: |
& {00 | 000 .. O03IF
SETPOINT {REMOTE) / Moasurod .
SETPOINT(LOGAL) I"'*“W ll.r.ﬂrvuhnq value of spoed I I 0.2
» YYY.¥Y &
Tab. 8.2: Arrangement of MotorMaster parameters in the OPERATOR menu
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8.3 Settings, Refrigeration

8.3.1 General

The pressure and the associated evaporation and condensing temperatures for commonly used refrigerants is
shown in Table 8.3.1.

8.3.2 Refrigeration: Setpoints for Suction Pressure

| Range from: to: Factory setting:
Setpoint 1 08:Po SUC PRES 1 -0.5 bar +7.0 bar 3.2 bar
(Main setpoint): > 3.2 bar

‘ Range from: to: Factory setting:
Setpoint 2 09:Po SUC PRES 2 -0.5 bar +7.0 bar 3.6 bar
(Auxiliary setpoint): > 3.6 bar

|
Making a change: 1. Select parameter 08:Po SUC PRES 1/09:Po SUC PRES 2

in the OPERATOR menu using keys @ or @ .
2. Press the @ key to select the changing mode
. Enter the new value using the @ or @ keys.
4. Confirm new value using the (E] key to leave the changing mode.

w

8.3.3  Air conditioning: Limits of Suction Pressure

| Range from: to: Factory setting:
Limit value 1 08:Po SUC PRES 1 -0.5 bar +7.0 bar 3.2 bar
(Hauptwert): > 3.2 bar

‘ Range from: to: Factory setting:
Begrenzungswert 2 09:Po SUC PRES 2 -0.5 bar +7.0 bar 3.6 bar
(Hilfswert): > 3.6 bar

|
Making a change: Identical to Section 8.3.2.
8.3.4 Limit of Discharge Pressure

| Range from: to: Factory setting:
Limit value: 10:Pc DIS PR LMT 0.0 bar 25.0 bar 20.0 bar

> 20.0 bar

|

Making a change: 1. Select parameter 10:Pc DIS PR LMT

in the OPERATOR menu using keys 000.
2. Press the @ key to select the changing mode
. Enter the new value using the @ or @ keys.
4. Confirm new value using the (£} key to leave the changing mode.

w

8.3.5 Setpoint for condensing pressure

| Range from: to: Factory setting:
Setpoint: 11:Pc CND PR SPT 0.0 bar 25.0 bar 17.0 bar
> 17.0 bar
|
Making a change: 1. Select parameter 11:Pc CND PR SPT

in the OPERATOR menu using keys @ or @.
2. Press the @ key to select the changing mode
. Enter the new value using the @ or @ keys.
4. Confirm new value using the (E] key to leave the changing mode.

w
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IND-Sensor IDruck |HD-Sen50r
ILP sensor |Pressure R4D4A RSOT R4UTC R22 R1 34a HP sensor

[2e] [mA] [bar]] [para]]] LP[°C]] HP[*C]] LP[°C]| HP[*C]] LP[*C]| HF[*C]} LP[°C]| HP[°C]| LP[*C]| HP[*C] [%e]] [mA]
0,00% 4,00 -0,50 0,51 -58.1 -58.5 -48,7 -54,5 -40,1
1,33% 4,21 0.£0 0,61 358 56,3 45 4 1.1 36,6
4, 00% 4,64 0,20 0.81 20,3 50,9 40.9 45,5 30,8

6,67% 5,07 0,00 1,01 -458] -459] -46,5] -46,5] -36,5 -40,9 -26,1 -26.1 0,00% 4,00

9,33% 548 0,20 1.21 420 42 7 2.7 326 36.9 22,0 22,0 0.80% 4.13

12,00%: 5,82 0,40 1.41 38,6 38,4 3 28,3 33.5 18,5 18,5 1.60%: 4.26

14 B7% 635 0,60 1,81 58 a8 4 283 30.4 153 15,3 2. 40% 4 38

17,33% 6,77 0,80 1.81 329 29 337 33,7 236 276 12,4 12,4 3.20% 4.51

20,00% 7,20 1,00 2,01 -30.4] -30.4 -3,2] -31,2] -211 -25,0 -9,8 -8.8] 4,00% 4,64

22 B7% 7,63 1,20 21 281 281 289 28.9 18,9 228 7.4 7.4 4 B0% 4.77

25,33% 805 1,40 241 259 259 28,7 26,7 16,7 20.4 2.1 5.1 5.60% 490

28,00% 848 1,60 261 239 24,7 24 3 14.7 168.3 3.0 6. 40% 502

30.67% 891 1,80 281 219 228 22 8 12.8 16.3 1.0 7. 20% 5158

33,33% 9,33 2,00 3,01 -20,1 21,00 -21.00 114 14,6 0,9 8,00% 528

9,76 2,20 3.21 184 19,3 19,3 9.4 12,7 2.7 8.80% 541

BTY 10,19 240 3N 168 178 17.8 7B 11,0 4.5 8 B0% 5,54

41.33%[ 1061 2.60 381 152 181 16,1 8.2 9.4 6.1 10,40% 5,66

44 00%[ 13,04 2.80 3.81 137 14,5 14,5 4.7 X 7.8 7.7 11.20% 578

46,67%| 1147 3.00 4.01 -12.2 -13.1 -13.1 -3.3 -3.3 -6.4 9.2 12.00% 592

49 33%| 711,89 3.20 4.2 108 1.7 11,7 2.0 20 4.9 0.6 12,80% 605

52.00%| 1232 3,40 441 9.5 10,4 10,4 0.7 07 3.5 2.0 13,60% 618

hd B7%| 1275 3.60 481 82 91 g 0.6 06 22 3.4 14 40% 6,30

67.33%| 1317 3.80 481 659 K] 1.8 18 0.9 14,7 15.20% 6,43

60,00%| 13,60 4.00 5,01 =57 =65.6 =6, 3.0 3.0 0,3 16,0 16.00% 6,56

6267%| 1403 4,20 3,21 45 5.4 D, 4.2 42 1.6 & 17.2 16,80%: 6,69

65.33%| 1445 4.40 541 34 4.3 4. 53 53 27 27 84 17.60% 682

68.00%| 1488 4 60 561 22 31 3, 5.4 64 3.9 38 19.5 16,40% 6,94

70.67%| 1531 4.80 5,81 1,1 2.0 2, 7.4 7’4 5,0 5,0 20,7 19,20%: 707

73.33%| 1573 5.00 6,01 -0.1 -1.0 -1, 3.5 8.5 6.1 B.1 1.7 20.00% 7,20

76.00%| 16,16 5.20 6.21 1,0 0.1 0, 9.5 95 71 228 20,80% 733

78.67%| 16359 5,40 541 2.0 1.1 1, 10.4 10,4 8.2 8.2 23.9 21.60% 7,46

B1.33%| 1707 5.60 681 30 21 2, 11.4 11,4 9.2 92 249 22 40% {08

B4.00%| 1744 5.80 6.81 39 3.0 3, 12,3 12,3 10,2 10,2 259 23.20% 771

B6,67%| 1787 6,00 7,01 4.9 4.0 4, 13,2 13.2 11,1 11.1 26.8 24.00% 7,84

B9 33%| 1829 £.20 7.2 58 48 4 141 14 12,1 12 278 24 80% 797

B2.00%| 1872 6,40 741 8.7 58 5 15,0 150 13,0 13,0 28,7 25,60% §10

94.67%| 19,15 6,60 761 76 6.7 B 15.8 158 13.9 13,9 29.6 26.40% 822

87.33%| 1857 £.80 .81 B5 7.5 7.5 18,7 16,7 14,8 14,8 30,5 27.20% §.35

100,00%] 2000 7.00 8,01 9.3 8.4 8.4 17,5 17.5 15,7 15.7 314 28.00% 8. 48

7,50 8,51 10,5 19,5 17,8 30,00% 8,80

8.00 9.01 12.4 21.4 19.8 32.00% 9,12

8250 9.51 143 232 217 34.00% 8.44

9.00] 10.01 16.1 25.0 23.6 36.00% 9.76

8,50 10,51 17,9 26,7 254 38.00%| 10,08

10.00] 11.01 19.6 28.3 27.1 40.00%| 1040

10,501 11,51 21,2 298 288 42.00%| 10,72

11.00) 1201 22.8 31.4 30.4 44.00%| 11,04

11,50] 1251 243 328 32, 46 00%|) 71,36

12000 13.01 25.8 34.3 33.5 48.00%| 11,68

12,50] 13,51 273 356 35,0 50.00%| 1200

13.00] 14.01 28.7 37.0 36.4 52.00%| 1232

13,50] 1451 . 30,0 383 378 54.00%|) 1264

14.000  15.01 32.3 31.3 39.6 39.2 56.00%| 12,96

14 50] 1551 338 3286 408 40,5 58.00%| 1328

15.00] 16.01 34.9 313.9 42.0 41.8 60.00%| 13,60

1550] 16,51 361 351 432 431 62.00%| 1382

16.00) 17.01 373 316.2 44.4 44.4 64.00%| 1424

16,500 17,51 3gkh 375 455 455 66,00%|) 1456

17.00) 18.01 39.7 38.7 46.6 46.8 68.00%| 14.88

7.50] 1851 40.8 398 47 7 479 70.00%|) 1520

18.00] 19.01 41.9 40.9 48.8 49.1 T72.00%| 1552

18,50] 1951 43.0 420 498 50,2 65 81| 74.00%) 1584

19.00] 20.01 44.1 43.0 50.8 51.3 66.90] 76.00%| 16,16

19.50] 20,51 451 441 518 52 4 63.0§] 7B.00%| 716,48

20.00)  21.01 46.2 45.1 52.8 53.4 59,00 _80.00%| 1680

20,50] 21,81 47,2 46 1 23,8 24,5 Ot B200%|) 1742

21.00) 2201 48.2 47.1 54.7 55.5 T8 84.00%| 17.44

21,50] 2281 49 2 481 357 56,5 F2 i 86.00%|) 1778

22.000 23.01 50.1 49.0 56.86 57.5 73,001 88.00%| 15,08

2250 23,51 511 49 9 575 58,5 f4 00 90,00%) 1840

23.000  24.01 52.0 50.8 58.4 59.4 75,001 92.00%)| 1872

23501 2481 529 51,8 593 &0.4 f5 00 94.00%) 1904

24.00) 25.01 53.8 518 60.1 61.3 76,8]] 96.00%| 19,36

24 501 2551 54 7 535 810 822 77,7 98.00%] 1968

a 0012601 55 6 54.4 618 621 ?8.5] 100.00%! 20.00

Tab. 8.3.1: Pressure and the associated evaporation and condensing temperatures for commonly used
refrigerants
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8.4 Settings, Variable-speed compressor

Before changing the pre-set frequencies, the permissible minimum and
maximum frequencies, must be determined. If a compressor is operated
outside this range then this can result in death, severe bodily injury and/or
significant damage.

8.4.1 Range of frequency

| Range from: to: Factory setting:
Minimum frequency: 12:VsC FREQ MIN 15.0 Hz 90.0 Hz 25.0 Hz
> 25.0 Hz
|
Maximum frequency: 13:VsC FREQ MAX 15.0 Hz 90.0 Hz 60.0 Hz
> 60.0 Hz
|
Making a change: 1. Select parameter 12:VsC FREQ MIN/13:VsC FREQ MAX

in the OPERATOR menu using keys @ or €.
2. Press the @ key to select the changing mode
. Enter the new value using the @ or @ keys.
4. Confirm new value using the @ key to leave the changing mode.

w

8.4.2 Magnetisation (password protected)

| Range from: to: Factory setting:
Base frequency 14:VsC FREQ BASE 15.0 Hz 90.0 Hz 57.7 Hz
(operation): > 57.7 Hz

|
Boost 15:VsC BOOST 0.0 % 5.0 % Depending on rated
(starting): > 3.0 % power

|
Making a change: 1. Select parameter 14:VsC FREQ BASE/15:VsC BOOST

in the OPERATOR menu using keys 000.
2. Press the @ key to select the changing mode
. Enter the new value using the @ or @ keys.
4. Confirm new value using the (E] key to leave the changing mode.

w

8.4.3 Resonance avoidance

| Range from: to: Factory setting:
Skip frequency: 16:VsC SKP FRQ 1 0.0 Hz 100.0 Hz 0.0 Hz
> 0.0 Hz
|
Skip frequency band: 17:VsC SKP BND 1 0.0 Hz 10.0 Hz 0.0 Hz
> 0.0 Hz
|
Making a change: 1. Select parameter 16:VsC SKP FRQ 1/17:VsC SKP BND 1

in the OPERATOR menu using keys @ or @.
2. Press the @ key to select the changing mode
3. Enter the new value using the @ or €@ keys.
4. Confirm new value using the (E] key to leave the changing mode.
Example: 16:VsC SKP FRQ 1 16:VsC SKP FRQ 1 = 30.0 Hz
* 17:VsC SKP BND 1 4.0 Hz
ZI | 1 | | 1 | | | 1 1 | I%

25 26 27 28 29 30 31 32 33 34 35Hz

17:VsC SKP BND 1 .
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8.5 Settings,Time

In order that the compressor is adequately lubricated,
the compressor must not be switched on and off too
frequently. This is the reason adjustable timers have
been incorporated in the Frigo Soft software. The
adjustable timers delay the ON and OFF switching of
the VsC and FsC compressors. The range of
adjustment is 0.0 ... 3,000.0 s.

8.5.1 Variable-speed Compressor (VsC)

The optimum set times should be determined when
commissioning the system and depends on the lowest
cooling requirement. If the ON/OFF delays are set too
long, then there is a risk that the actual value of
pressure will deviate too significantly from the setpoint
and more significant temperature fluctuations will occur
in the refrigeration circuit.

Range from: to: Factory setting:
Inhibit delay: 18:VsC tinh DLY 0.0 s 3000.0 180.0 s
> 180.0 s
|
Stop delay: 19:VsC toff DLY 0.0 s 3000.0 0.0 s
2> 0.0 s
|
Qil lubrication pulse 20:VsC toil DLY 0.0 s 3000.0 4.0 s
time: > 4.0 s
|
Making a change: 1. Select parameter 18:VsC tinh DLY/19:VsC toff DLY/20:VsC toil

DLY

in the OPERATOR menu using keys @ or @.
2. Press the @ key to select the changing mode

w

. Enter the new value using the @ or @ keys.

4. Confirm new value using the @ key to leave the changing mode.

8.5.2 Fixed-speed Compressor (FsC)

| Range from: to: Factory setting:
Start delay: 21:FsC ton DLY 0.0 s 3000.0 20.0 s
> 20.0 s
|
Stop delay: 22:FsC toff DLY 0.0 s 3000.0 5.0 s
> 5.0 s
|
Making a change: 1. Select parameter 21:FsC ton DLY/22:FsC toff DLY
in the OPERATOR menu using keys 000.
2. Press the @ key to select the changing mode
3. Enter the new value using the @ or @ keys.
4. Confirm new value using the (E] key to leave the changing mode.
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8.6 Settings, Compressor pack/rack

8.6.1 Po controller /limiter, P gain and | time constant

. . | Range from: to: Factory setting:
Proportional gain: 23:Po CNTR P-GN 0.0 100.0 3.0
> 3.0
) |
Integral time constant: 24:Po CNTR 1-TC 0.0 s 100.0 s 20.0 s
> 20.0 s
|
Making a change: 1. Select parameter 23:Po CNTR P-GN/24:Po CNTR I-TC

in the OPERATOR menu using keys 000.
2. Press the @ key to select the changing mode
. Enter the new value using the @ or @ keys.
4. Confirm new value using the (£} key to leave the changing mode.

w

8.6.2 Pc limiter, P gain

' _ | Range from: to: Factory setting:
Proportional gain: 25:Pc LIMT P-GN 0.0 100.0 10.0
> 10.0
|
Making a change: 1. Select parameter 25:Pc LIMT P-GN

in the OPERATOR menu using keys @ or @.
2. Press the @ key to select the changing mode
. Enter the new value using the @ or @ keys.
4. Confirm new value using the @ key to leave the changing mode.

w

8.7 Settings, Condenser pressure (please refer to KIMO)

' _ | Range from: to: Factory setting:
Proportional gain: 26:Pc CNTR P-GN 0.0 100.0 8.0
> 8.0
] |
Integral time constant: 27:Pc CNTR I1-GN 0.0 100.0 0.0
> 0.0
|
Condenser fan, 28:CD FN MIN SPD 0.0 % 100.0 % 15.0 %
minimum speed: S 15.0 %
|
Making a change: 1. Select parameter 26:Pc CNTR P-GN/27:Pc CNTR I-GN/28:CD FN MIN SPD

in the OPERATOR menu using keys @ or @.
2. Press the @ key to select the changing mode
. Enter the new value using the @ or @ keys.
4. Confirm new value using the @ key to leave the changing mode.

w
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8.8 Settings: A/C with ext. Controller

Suction pressure at

minimum actuating

value:

Making a change: 1.
2
3

Range from: to: Factory setting:

| :
29:ACT VAL Po=0% -0.5 bar 7.0 bar 7.0 bar

> 7.0 bar

Select parameter 29:ACT VAL Po=0%
in the OPERATOR menu using keys @ or @ .

. Press the @ key to select the changing mode
. Enter the new value using the @ or @ keys.

4. Confirm new value using the (E] key to leave the changing mode.

8.9 Other settings

8.9.1 Function selection 30:A0UT1 FUNCTN
Setting Function Connection
e INPUT O: Control of condenser fan 0..+10V/5mA
e INPUT 1: Warning: Only with special relay
- High-pressure limiting A RELAY-DC12V,
- Low-pressure limiting (A/C only) see Section 3.3.
e INPUT 2: Frequency / Speed of the VsC 0..+10V/5mA
8.9.2 Function selection 31:A0UT3 FUNCTN
Setting Function Connection
e INPUT O: Control of FsC3 Only with special relay
A RELAY-DC12V,
see Section 3.3.
e INPUT 1: Warning: Only with special relay
- High-pressure limiting A RELAY-DC12V,
- Low-pressure limiting (A/C only) see Section 3.3.
8.9.3 Function selection 32:CONTRL FUNCTN
Setting Energy saving | High-pressure Type of control Setpoint / Actuating value
sens_or:. AIC Suction Test Extern Internal 1/2
Monitoring pressure (+0.5 bar)
* 00X0: ® [ ]
* 00X1: [ ) [
* 00X2: [ ] [ ]
* 00X3: ® [
* 00X4: ® [ ) [ J
* 00X5: (] [ ] [ ]
* 00X6: ) [ [ ]
* 00X7: () [ ] [ ]
* 000X:
* 001X: ()
X: any * Please refer to KIMO before use
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8.10 Setting-up recommendations

Refrigeration A/C installation

Settings -
Small Medium Large
Variable-speed 18:VsC tinh DLY 180.0 s 180.0 s 180.0 s
Compressor, 19:VsC toff DLY 0.0s 0.0s 0.0s
Time settings:
Efxed'Spe_ed COMPressor, | 51:Fsc ton  DLY 20.0's 40,0's 120.0's
Ime settings: 22:FsC toff DLY 50s 100's 150
(T:_Ompres_sor F_’ac"' 23:Po CNTR P-GN 3.0 15 0.5
Ime settings: 24:Po CNTR 1-TC 200s 30.0s 45.0's
25:Pc LIMT P-GN 10.0 10.0 10.0
Typical FrigoPacks: FP ..5.5FEP-EMC | FP 5.5...30FEP-EMC | FP 30...90FEP-EMC
Typical m_stglla.tlon Pipe volume: - Small - Medium - Large
characteristics: : -
Pipe runs: - Short - Medium - Long
Refrigerant volume: - Low - Medium - High

8.11 Available software configurations

¢ Active configuration:

e Programming Pad:

e FrigoSoft 2.2-German (old version):
e FrigoSoft 2.2-English (old version):
e FrigoSoft 2.3-German:

e FrigoSoft 2.3-English:

¢ FrigoSoft 2.3-French:

e FrigoSoft 2.3-Italian:

e FrigoSoft 2.3-Dutch/Flemish:

e FrigoLON 2.3-German:

APPLICATION

OoP
FS
FS
FS
FS
FS
FS
FS
FL

STATION

2.2.1-1x
2.2.2-1x
2.3.1-1x
2.3.2-1x
2.3.3-1x
2.3.5-1x
2.3.8-1x
2.3.1-1x
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8.12 Loading other software configurations

Go through the following steps taking great care:

e Changing level of access:

Establish password by contacting supplier and keep ready for following use.

1. Press following key sequence @ @ @ QO @ to
select following entry:

2.Presskey @ :

3. Use keys @, © and @ to enter password and
confirm with key @ :

4. Use keys @ and @ to select the following view
level:

5. Press key @ 2x to confirm:

VIEW LEVEL
OPERATOR

ENTER PASSWORD

VIEW LEVEL
OPERATOR

VIEW LEVEL
ADVANCED

QUICK SETUP

should be displayed
should be displayed

should be displayed again

should be displayed

e Loading other software configuration

. Press key @ 2x to select following menu:
.Presskey @ :
.Presskey @ :

A W N P

.Presskey @ :

5. Press key @ until required configuration is

SYSTEM
SAVE CONFIG
RESTORE CONFIG

RESTORE CONFIG
APPLICATION

Valid configurations are:

should be displayed
should be displayed

should be displayed

displayed. APPLICATION FS 2.3.1-1x FS 2.3.8-1x
OP STATION FS 2.3.2-1x FL 2.3.1-1x
FS 2.2.1-1x FS 2.3.3-1x
FS 2.2.2-1x FS 2.3.5-1x
6. Press key ® to activate: UP TO CONFIRM should be displayed
7. Press key @ to confirm: RESTORE CONFIG should be momentarily
COMPLETE displayed
8. Press following key sequence @ @ @ @ to return to OPERATOR menu.
e Store software configuration
1. Press key @ for approx. 3 s until the following SYSTEM should be displayed
entry appears:
Now release key: SAVE CONFIG should be displayed
2. Presskey @ to activate: SAVE CONFIG ,
APPL ICATION should be displayed
3. Press key @ to activate: UP TO CONFIRM should be displayed
4. Press key @ to confirm: SAVE CONFIG and
SAVING
SAVE CONFIG should be momentarily
COMPLETE displayed
5. Presskey @ 3x: PASSWORD should be momentarily
LOCKED displayed
6. Press key ® 2x to return to OPERATOR menu.
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8.13 Changing the language of the Programming Pad

Go through the following steps taking great care:

e Changing level of access:

Establish password by contacting supplier and keep ready for following use.

1. Press following key sequence @ @ @ QO ® to
select following entry:

2. Press key (v

3. Use keys @, @ and €@ to enter password and
confirm with key @ :

4. Use keys @ and @ to select the following view
level:

5. Press key @ 2x to confirm:

VIEW LEVEL
OPERATOR

ENTER PASSWORD

VIEW LEVEL
OPERATOR

VIEW LEVEL
ADVANCED

QUICK SETUP

should be displayed

should be displayed

should be displayed again

should be displayed

e Select other language:

. Press key @ 2x to select following menu:
.Presskey @ :

.Presskey @ :
® 2«

A W N

. Press key

5. Press key © until required configuration is

displayed.

6. Press key @ to confirm:

G 2X:

7. Press key

SYSTEM
SAVE CONFIG
LANGUAGE

LANGUAGE
ENGLISH

Valid configurations are:

ENGLISH
DEUTSCH
FRANCAIS
ESPANOL

LANGUAGE
COMPLETE

SYSTEM

should be displayed
should be displayed

should be displayed

ITALIANO
SVENSK
POLSKI
PORTUGUES

should be momantarily
displayed

should be displayed

e Revert to OPERATOR level of access:

1. Press key @ 2x to select following menu:

2. Press following key sequence @ O :

3. Press key ® toenter change mode.

4. Use keys @ and @ to select the following view
level:

5. Press key @ 2x to confirm:

QUICK SETUP

VIEW LEVEL
ADVANCED

VIEW LEVEL
OPERATOR

QUICK SETUP

should be displayed

should be displayed

6. Press key @ 2x: PASSWORD should be momantarily
LOCKED displayed
7. Press key ® 2x to return to OPERATOR menu.
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9 MEASURED VALUES

The measurement values are at the top of the DIAGNOSIS menu, see Table 9.

9.1 Refrigeration

Suction pressure in bar:

Suction pressure
deviation in %:

Discharge pressure in
bar:

Fixed-speed
Compressors:

01:Po SUCT PRESS
= Y.Y bar

02:Po SUC PR DEV
= YYY.YY %

03:Pc DISC PRESS
= YY.Y bar

04:FsC NUMB ACTV
= YY.YY

Range from: to:
-0.5 bar 7.0 bar
Range from: to:
0.00 % 100.00 %

Only with refrigeration

Range from: to:

0.0 bar 25.0 bar
Range from: to:

0.00 2.00

Number active (in operation)

9.2 Variable-speed Compressor (VsC)

Motor frequency:

Motor current:

Active setpoint:

9.3 Condenser

05:VsC MOT FREQ
= YY.YY Hz

06:VsC MOT CURRT
= YYY.YY A

SETPOINT(REMOTE)
/
SETPOINT(LOCAL)
= YYY.YY %

Range from: to:

0.00 Hz 90.00 Hz
Range from: to:

0.00 A

Range from: to:

0.00 % 100.00 %

For diagnosis use

Measured value:
Y.Y bar

Measured value:
YYY.YY %

Measured value:
YY.Y bar

Measured value:
YY.YY

Measured value:
YY.YY Hz

Measured value:
YYY.YY A

Measured value:
YYY.YY %

| Range from: to: Measured value:

Fan:: 07:CD FN ACT VAL 0.00 % 100.00 % YYY.YY %
=  YYY.YY A

| Motor current:
9.4 Menu DIAGNOSIS
Refer to the following overview or separate
attachment.
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DIAGNDSTIC SPEED DEMAND Measured
—g— Activating value of specd
Lenu at level 1 = ¥YYLNY S value 9
Electrical values; DRIVE FREQUENCY Moasured Variablo-spood Comprossor
L] ¥Y.¥Y HZ vl Mator Frequancy
MOTOR CURRENT A Moasured [variable-speed Comprossor
u .7 A valug Motor curmont
Trips ACTIVE TRIPS . [Active trips
. LLis S Trip et 10.24
ACTIVE TRIPSe Active frips
= Y > Trip Second sel 10.2-4
FIRST TRIP ;
STEYYET Y YY ETPH’ Trip which caused shut down | |'|l]._2-4
THIP 1 [NEWEST) Trip 1 {nrwost) which caused shut
=YY YYYYYYY Trip o 10.24
[TRIP 10 {OLOEST) T Trip 10 (oldest) which cavsed shut 10.2-4
SEPTTYYYYYYY Y " down .
Analog inpels ARALOGUE INPUT 1 AINT (K2:2) P, SuClion prossune sonsor T 6.4
= YYY.YY % Analog input 1 10.00 %: 0.5 bar; 100.00 %: 7.0 bar e
ANALDGUE INPUT 2 AINZ (K2:3) ll Pg, High pressure sonsor; 764
" ¥YY.YY % alog input 2 0,00 %: 0.0 bar; 100.00 %: 25.0 bar el
ARALOGUE INPUT 23 Elll_l'] (L] |No|: — |
= YY" % Anadog input 1
AKALDGUE INFUT 4 BIM4 (X2:5 Po, Ext. sotpoint 523
" WYY % st input 4 0.00 %% -0.5 bar, 100,00 %: 7.0 bar o
Digital DIGITAL 1lnr'u'i" 1 DINT (X212
Aptar pucs: DIRTIXEN2)  lenabie (startirun) i
- FYHTY ’Dﬂ#l-npmi | { 5.2.1-3
DIGITAL INPUT 2 DNz EZ 13}
|= TYVYY Digital imput 2 ot
DIGITAL INPUT 3 DM (X214 A
d YYYVY Eimital W 3 I.ﬁcllvm setpoint 2 | | 522
DIGITAL INFUT 4 DIM4 (X215
= e !E:fE“J_’I e Mot used |
DIGITAL INPUT 5 DIMNS (X2:16) 3
= YYYYY Digkalmputs | Activate compressor capacity controf | 6.1.6
DIGITAL INPUT & | DIMG (X217}
ki L. TLLF SRS "
|‘ A [mnlmwl = | rivert cutput DOUT2 ” 6.1.3
DIGITAL INPUT 7 DINT (X218}
i P T |Fur emergency contral | | 6.1.9
EXTERNAL TRIP DINE (X2:19)
. YIVYY Dical lnput § Extornal safoty chroult | | 6.1.3
Anaiog ollpes: AKALOG DUTPUT 1 AOUT1 (X2:6) Wel: Actual speed | 5213
= YYY.YY N Anadon putput | Conden, fan, actuat. value [ Warning =
AHALDG OUTPUT 2 AQUT2 {X2.7) Flaod-speod comprosaos 1) 6.1.5-7
= LAY % output 2 Activate with 2 or 3 FsC stagos e
ANALOG OUTPUT 3 [ADUTI {X2:8) Fixed-speod compressar 3 | §.1.5.7
L] ¥YY. Y % Anaden output 3 Conden. lan, actual value / Warning o
Digriral oLitpirs: DIGITAL OUTPUT 1 DOUTY (X21:22) Z
2 YYYYY W_Ihady Qahout vl 6293
DIGITAL ODUTPUT 2 DOUT21x22:23)  [VeC In operation. Start unleader, 613
i TYYYY Diittal ot 2 crankease heater, condenser ele. o
DIGITAL OUTPUT 3 |DOUT3 (X24:25) |[Fixed-speed compressor Tiar 2) 5.1.5.7
s TVVYY Digital outpet 3 A ctivate with 1{2 or 3) FaC stages e
| I—
QUICK SETUP gﬁ WVIEW LEVEL " Only enier this menu after consuiting
For special usg
manu at level 1 E +* BASIC HIMC
SYSTEM g SAVE CONFIG Only enter this menu aftor consulting
| menu at level 1 _g menu at level 2 ree .. IKIHD
L
Tab. 9: Arrangement of MotorMaster parameters in the DIAGNOSIS menu
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For future use.
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10 TRIPS, DIAGNOSIS, FAULT FINDING

10.1 Configuration Overview

The following CONFIGURATION OVERVIEW with

PROBLEM REPORT is intended to:

e Provide a record for set-up data for future service
work

e Provide a means of documenting and
communicating all relevant data should the

Application:

Type:

Compressor:

FrigoPack F / MotorMaster:

Type:

FrigoPack S/ SoftCompact, LEKTROMIK:

Type:

Commissioning data:

Installation:

Installer:

Commissioning data:

10.2 Fault finding

Most problems can usually be solved by referring to
the TROUBLE SHOOTING LIST, see section 10.4.

In addition the KIMO local agent will usually be able to
assist.

If there are any problems which cannot be solved with
the assistance of the local agent then the KIMO
applications service will be pleased to provide back-up
support.

advice/assistance of KIMO be necessary..

In this case, please also use the checklist with
additional data. Please take time to complete all
relevant parts of this report!

Refrigerant:

Manufacturer:

Serial no.:

Serial no.:

Customer:

Agent:

Responsible:

In this case it is necessary that full completed
information on the installation and on the problem is
communicated to KIMO by filling out the following
forms:

- CONFIGURATION OVERVIEW / PROBLEM
REPORT

- CHECK LIST AND ADDITIONAL DATA FOR
PROBLEM REPORT.

These forms are in the following section 10.3.
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10.3 CONFIGURATION OVERVIEW / PROBLEM REPORT

FrigoPack: CONFIGURATION OVERVIEW / PROBLEM REPORT (Put cross in box where appropriate)

Application Refrigeraton  [_] Mo of cocling Alr Conditioning [] Condenser | Cther
outlets _
Refrigerant RAOLA o] R&DTC. o ] RI3a. ] Total refiig, Other
RSOTA. ... ] RZZ.oo [ R Power kW]
Compressor Piston D Mo. of eylinders _____ Seroll D Sorew D Other
Start unloader D Part Winding D Variable speed D OR  Fied speed D Mo of
1 Capacity control ____[%] I I [ Comeressom
Manufacturer Mixdel Anything special
Compressor Piston EI Mo. of eylinders Serall D Scraw D Other
2 Start unloader [ PatWindng ] Variablespeed [] OR Finedspeed [ ] Mo, of
Capaclty confral ____ [ M o [ Comeressos
Manufacturer Midel Anything special
Operating Suction pressune High [discharge) pressure Pascal' D Suction gas Discharge gas Mator cument
point - - barf D lemperature o temperature _Fal M
Ioiin® O
Start up Suction pressune High (discharge) pressura gaugel D Anything special Whator cument
_ aveoute [ W
FrigoPack FrigoPackMotorMaster Pressure sensors FrigoSoft refrigeration/ A/IC software
Speed variator Type FRM Suction pressure Version
Serial number Dischange pressure Mode
FrigoPack FrigoPack/SoftCompact, LEKTROMIKISoftPower Switching times of compressor pack
Salt Starter Type FRISCILEK Variable-speed tan sl Fixed speed koni s
Serisi number compressor (VsC) — O compressor(s) (FsCs) P— sl
Report List of adjustable p ters in OPERATOR manu
FrigoPack P {Version 11) ] FrigoSeft 2.3
08:Po SUC PRES 1 3.2 bar___ [bar]
09:Po SUC PRES 2 3.6 bar_____ [bar]
10:Pc DIS PR LMT 20.0 bar_____ [ba
11:Pe CND PR SPT 17.0 bar___ |bai
12:VsC FREQ MIN 25.0 Hz __ [Hf
13:VsC FREQ MAX 60.0 Hz __ [H7]
14:VsC FREQ BASE 57.7 Hz ___ [Hf
15:VsC BOOST 5.0% _  [%]
16:VsC SKP FRQ 1 0.0 Hz __ [H
17:¥sC SKP BND 1 0.0 Hz _____ [H3
18:V¥sC tinh DLY 180.0 5 [
19:VsC toff DLY 0.0s __ 5
20:VsC teil DLY 5.0s __ [
21:FsC ton  DLY 20.0s __ [g
22:FsC toff DLY 5.0s ___ 4
23:Po CNTR P-GN 3.0 -
24:Po CNTR I-TC 20.00 s __ [5]
25:Pc LINT P-GN 10.00 _
2G:Pc CNTR P-GN 8.00 -
27:Pc CNTR I-GN 0.00 -
28:C0 FN MIN SPD 15.00 % [
20:ACT VAL Po=0% 7.0 bar_____ [bar]
30:ADUTT FUNCTH INPUT O
31:ADUT3 FUNCTH INPUT O
32: CONTRAL FUNCTM oooo __
TRIP TRIP 1| I 2| I 3| I 4I I 5| I
HISTORY
NE®EST }
— | K "] |
LOLDEST)
Manufacturer Agent Customer Installation
KIMO Refrigeration HYAC Ltd
Huettendorfer Weg 60, D-90768 Fiirth
Germany
Tel.: +49 911-8018778 Fax: +49 $11-997611¢
E-Mail: applications@frigekimo.com Mame: Date:
Internet: www.frigokimo.com
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ﬂo?ack; CHECKLIST AND ADDITIONAL DATA FOR PROBELEM REPORT

im0 Part of installation Checklist of questions for Explanation Chick s’ above for FrigoPack  MAnswer!
robiem PROBLEM REPORT frpe Confimmation
Code
I I -
ple
|2 =
g =l =la =
frell Il Bl e
ES Electrical: e M
- Einspeisung * Are there any known power supply infamuptions 7 A M
* Do these powar supply interruptions ccour at the - Indicale approx. limes ‘When:
sama lime each day 7
* By what amount does the supply voltage vary # - Indicale min. and max. voltages Min [%]
Max [W]
El - Installation * Motor cable: pprox. Langlh 7 |m]
* Motor cable: Type of screen 7 - Copper braid 7, Steel braid 7 cutrd[] Febrd[T]
- Sbeel conduil 7, none ? Fa mndD Hnnﬂ
* Motor caible: Screen connecled o mounting plale? | - Racommendations: Yeﬂ NE
- Caontact with large
* Motor cable: Scresn connectad lo metal motar surface anea YBSI] Ntﬂ
housing 7 - Maka sura no *pig tals”
* |z a galvanisad mounting plale used in the elackical Yeﬂ NE
ancloswa ¥
* I 2 motar filler used batween lhe MolorMaster and | - If yes, indicate KIMO product code ved | nd]
Ihe compressar matar ? Br. Cda:
T Comprassar motor * Have molor currents been entared nfo the - Oiparaling painl ‘fasl] NE
PROBLEM REPORT 7 - Slarlup Yeﬂ NE
nl! MotorMaster:
M |CI - Control and * Ground of Matorbaster control connechad fo central] - Terminal 1+1 ‘feslj Ntﬂ
sensor inputs. aarlh ?
* Is the G P24 cantrol valtags present ? Termial -1 ved | nd ]
* Connection of PTC motor protection 7 - Direct to MolorMester {MMY ] el ]
through relay (e.g. Kriwan)
Terminal moT! ve | nd]
* Extarnal ealaly circuil OF 7 Terminal 18-11 ved ] nd]
* Enable signal presani ? Teeminal 12-1 Yeﬂ NE
* Signal fom suclion-pressura sansor prasant ¥ Terminal 2-1 [W]
* Signal fom high-preseure sensar present ? Terminal 3-1 [W]
- Tarminal to ba measured Undarined
- Measured against Mot undarlined
rm PS5 - Power section * Rasarvad for fulure use
PM CA - Control assambly | * Reserved for fulure use
lil! CS - Control settings, | * DIL switchas comactly sat ¥ - Only relevant for following lypes: XXX ‘feslj Ntﬂ
ete
paramelat » Gperating hoge LOGAL 7 - FL Wiie feststelien 77 ved ] nd]
® At limit values ? - FL: Wie leslstellen 77 vef ] nd]
| &) Refrigeration:
AP - Application * Raquirad Refrigaration Pawar enlerad inlo ‘feslj Ntﬂ
PROBLEM REPORT 7
* Humber of cooling outpuls anbared inta the Yeﬂ NE
PROBLEM REPORT 7
* Operaling prassure and lemperalras entered inta | - Oparaling point YBSI] Ntﬂ
PROBLEM REPORT 7
R - Alstartup ved | nd ]
* On/OMf times of compressar pack anlaned inbs - Enter variable and fised speed Yeﬂ NE
FROBLEM REPORT 7 comprassor imes saparabaly
R |IN - Installation * Raservad for fulure use - thd
R |PS - Pressure sensors | *® Approx. cabla langth |m]
* Typa of screen - Coppar braid 7, Steal braid 7 Cu hrdD Fa hrdD
Sheel conduil 7, nane ? Fa mndD Hnnﬂ
* Screen NOT connectad at senzar and 7 Yeﬂ NE
* Screen connected o maunding plate of eleckical - Large arsa contact, YBSI] Ntﬂ
anclosura 7 no pig lals
* &re measured prassures stable 7 - Indicale range of variation within 30 5 YBSI] Ntﬂ
LP HP ]
Rl [RC - Refrigeration
COmpressor * (il prasent ¥ Yeﬂ NE
* Basic dala enlered into PROBLEM REFORT 7 ved | nd]
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10.4 TROUBLE SHOOTING LIST

Presently being written. Please refer to KIMO if there is any requirement.
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11 EC DIRECTIVES, THE CE MARK, UL, CSA

Refer to MotorMaster Product Manual PMM-FEP.

12 SERVICE

12.1 Application Service for refrigeration / air conditioning

FrigoPack / MotorMaster with FrigoSoft refrigeration
software allow many special solutions to be quickly
implemented at a favorable cost, as various application
solutions are already pre-configured in the software.

12.2 Training

Training for FrigoPack systems in refrigeration
technology is available on request.

12.3 Maintenance

MotorMaster Frequency Inverters are practically free

of maintenance. However the following should be

periodically inspected:

Cooling system:

- Are all fans in operation ?

- Are cooling filters of the enclosure free from
obstructions or dust build-up ?

12.4 Warranty

This piece of equipment is warranted against defects in
design materials and workmanship for a period of 24
months from the date of delivery as detailed in the

12.5 Disposal

During transport, our products are protected by
suitable packaging as far as necessary. The packaging
consists entirely of environmentally compatible material
that should be taken for central disposal as valuable
secondary raw materials.

Should you have an application which cannot be
catered for by our standard system, then please
contact our KIMO Application Service for
Refrigeration/AC.

- Can cooling air circulate freely and is adequate
enclosure cooling is available ?

Mounting, terminals:

- Is the MotorMaster Frequency Inverter securely
mounted ?

- Are all wires securely clamped ?

general terms of supply and payment of the ZVEI
(Federation of the German Electrical Industry).

Contact the relevant Local Authority Department to
obtain information on disposal facilities including
disposal of old equipment.
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13 REPAIR

The MotorMaster Frequency Inverter must not be

repaired by the user.

If repair is necessary return the unit to your
supplier.

shock hazard.

WARNINGS!
Before disconnecting the MotorMaster Frequency Inverter, ensure isolation to the voltage supply.
Ensure that there is no voltage at terminals L1, L2, L3 or L1, N.

Wait for at least 3 minutes for the d.c. link terminals (DC+ & DC-) to discharge to safe voltage levels
(<50 V) before removing the terminal cover. Failure to do so constitutes a potentially lethal electrical

13.1 Returned equipment

The following procedure is recommended in the
unlikely event of a fault which necessitates return of
the equipment to your supplier:

¢ Contact your supplier to arrange return of the
controller and keep the following information ready
for reference:
- Type of equipment
- Serial number.

+ The return, repair or replacement procedure must
be agreed with your supplier before returning
equipment

¢ The EMC filter must not usually be returned

+ Send the following information with the return:
- Detailed fault report
- Copy of Configuration Overview, see 10.1

This will help shorten the repair time and reduce the

repair cost

+ The original packing material should be used for
returns

+ If the original packing is no longer available, then
return the equipment with packing which is
environmentally suitable, recyclable and provides
ample transport protection. When using
polystyrene chips or equivalent as a packing
material, the equipment must first be sealed in a
polythene bag or similar, to prevent ingress of the
packing material. The equipment will be returned
with an original-type packing which will be charged
at self-cost price.

13.2 Saving application data before returning equipment

Although the MotorMaster Frequency Inverter retains
parameter settings during power down, it is
recommended that the Programming Pad is also used
to record the valid settings and is not returned with the
inverter. This is however possible if the MotorMaster
microprocessor control is still functional. Establish

password by contacting supplier and keep ready for
following use. Use the SYSTEM |SAVE CONFIG |
ENTER PASSWORD | OP STATION function (see
Chapter 5 of the MotorMaster Product Manual) to
perform the parameter save to Programming Pad.

14 ACCESSORIES

An overview over available accessories is in section
3.3.

For more details refer to valid Price list for
Refrigeration and Air conditioning.

15 ORDERING INFORMATION

Refer to valid Price list for Refrigeration and Air conditioning.
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Installation
(0] 1= -0 RS
SOMWATE ..
ACCESSOMBS...ecvevererirririrerereresereressseseserenas
Actuating value
From external controller
Of refrigeration capacity

AN oo 7,14, 37, 44,61, 62
AT FIOW. v
HUMIILY o

Analog input

ANAIOY OULPUL. ... 35

ANAlOg SELPOINT ...t 17

ANAIOY SIGNAIS.....cvureeeiereiriireiserer s 34,35

APPIICALION SEIVICE ....cvuvvvieveerereeeeeiesee e 42,60

AUto-restart CONIOl ........c.covvrienrieerriesseesee s 10

AULOSTAI ..o 8

AULOLraNSTOMMETS ..o s 12

Auxiliary eqUIPMENE. .......covierirerrreese e eeens 22

B

BaSE fIEQUENCY .....c.cviieeerieirec et 46

BOOSE...uiiiicic 46

BYPASS ...ttt 38

C

CaDIE .
Cable runs
Channels
Connection
Cross section
Length
Long cable t0 MOtOF.......cccvvveeeicericisseee e 12
Type of iNSEAllAtioN. .......covrceecece e s 38

Cage clamp terminalS...........cocovvveeincsnneiese e 34

Capacity Control

CEmark......ccovune.

CRECKIISE ...

Chokes
Supply / Motor ChOKES .......ccvveeceiee s 12

Circuit suggestions
Closed-loop control
COMMISSION ..ot srnes

SEHNG UP cvvvveveiecieiresee et
Compressor
CONACIONS ... 24, 26
(0701111 0] ST 24, 26, 28, 30
CROSS-REFERENCE LIST.......ccccovvriiniines 1,5,9,36,37,38
Fixed-speed (FsC)8, 10, 12, 15, 16, 17, 18, 24, 25, 26, 27, 28,
29, 30, 31, 47, 50, 53

SUItADIE TYPES ..vvveeeecer e s 7
Switching on and off too frequently.........c.coocevvereevercsrienn, 8
Variable-speed (VsC) 8, 15, 16, 17, 18, 19, 23, 30, 31, 47, 50,
53
Frequency SENGS ..o v seseeseeseesseens 46
CONENSALION ..o s
CONAENSET ..o

PrESSUIE ..o
Condenser fan

ACtURLING VAIUE ....cvoveeeiec e
Configuration overview
Connection

INSEIUCTIONS v.vevvvieietere e 38
Connections..... 14, 15, 16, 17, 18, 20, 25, 27, 29, 31, 38, 40, 49
Contactor

ComPressor CONACLONS ........cvverrrvrrrrrererererereeeeeenenerenens 24, 26

Contactor and relay ........ccvvvrrersveeneesesrs s 40

Safety CONtACION ... v 23, 38,39
Control

CHFCUIL 1.ttt 40

CONNECLONS.....coiviverereteieii ettt 35

RANGE ..o 28,30

SBCHON. vttt 22

TrANSTOMME ...t 33
Controller

EXIEINAL .ocviviveieii s
(0701 TP

Al s

C0o0lING QUANILY ....cvvvceerces s

COO0lING SPACE .....cvvreeerrrrcirieeer e

C0O0lING SYSIEM ...

FIErS oo,

of Variable-speed Compressor
(0070, £ 11 OSSR
COVET et
COVEr IP40, TOP ovevveeererereririre ettt
Crankcase hBALEN .......cccvvvvieeeereecese e
Current and PreSSUE SUIMGES «.vovuvrrrerrerereeerrereesesereenssesesnsesens
CUITENE TESEIVES ...vvvveiee ettt sere bbb
Cylinder off-10ading .........ccevverenrenrree s
Day/night OPEration..........cccoeevieenrnernrieniseresseseessereeneeeens 14
Delay tiIME ...vveeeeeeiereer e 10, 22
DESIGNALION ...vvvrieeei st 33,35
DIAGNOSIS w.vvueeeercieiscreesire e nnnes 53, 54, 56
Digital

INPUES oot 34,35

OULIPULS ... 34,35
DIMENSIONS ...ttt 37
Direct-On-Line (DOL) Starting .......cocevevreereerneeneerreenmerserenenns 9
DiSChArge PreSSUIE .......cevrvreeeireesirereeneereeseersesseeessenes 5,12,53

01 T 15, 16, 17, 18

SENSOIS ..ttt ettt b et b et reerenas 34
DISPOSAL .....ceevceieieiei e 60
DOCUMENEALION .....vvceeii ittt 5
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E

Barth faultS.......cco v 40
BArthing ....c.covverieerrccees e
Cables
Increased Or dOUDIE........co.veeeriererieereeeees e
EC DIRECTIVES ......cocierercer e
Electrical enClOSUre........cccvvevriericrrreeeseis e
EleCtrical SUPPIY ....vvveereeeirieirire e
Electrical supply companies
EMC..cooiieccceen, 1,5,11, 32, 33, 36, 37, 38, 39, 41, 61
DIFECHVE vttt 11
Electrical inStallation .............coevvererneenesseeneeenes 41
FIEIS. cv vttt
Hot area
INSEANALION ..o
REGUIBLIONS ..o s
Requirements
SCIEENING ...vvvvereiiereieeeie sttt enes
EMErgency CONrOl.......ccceveierevnierieiieeseees s
ENADIE. ...t s 10, 35
Enclosure........ccoovveeeeeennn. 11, 12, 20, 21, 36, 37, 38, 39, 41, 60
Energy
CONSUMPLION ..ot ene 9
Saving
ESCAPE
EVapOorating PreSSUE..........veeeereeeeieeninereeneessessesseseeessssseenens 10
Evaporator
1CE BUII-UP ..ot
Ice protection
External
ANAIOG SELPOINE.......ovveeerirrieieieiriees e 17
(000110 TR 40
SEEPOINE v e 14,17

H
HEAIN ..o e 35
HEAL PUMPS ... 8
Heat Pumps
OPEIALION .....vveveeeeteiee ettt 10
HIgh Pressure.. ... 15, 16, 17, 18
LIMIEING v 10, 15, 16, 17, 18
|
Ice
Evaporator bBUild-Up .........ccevierninneesee s 10
Protection
INSEANlALION ... ..vvvivcci e
Characteristics
PlACE....cuciiiieceteeec e e
TS

Integral time constant
INTEITACES ....voveee s

=

FaUIt fINAING .....cvvceeeeec e

Fault processing

Supply or installation fault..............cccoerreeininniinicnnes
Field DUS SYSTEMS .......voeeiiiireere e
FIltEr NS . ...evv e

Special for pressure sensors

INEEITEIENCE ...ttt
SuppPression t0 Mt B.........coererreieenierneen e 11

J

JOG ..o 19

JOG-MOGE ...vvvvriiieeeeree st 19

K

L

LANQUAGE ..o e
Programming Pad..........ccoveinninenneeeniesnseeninenns
LAYOUL ..ottt s
LeaKage CUMENE ..o v eees

LIMIt oo
Discharge pressure
Discharge Pressure

FINE-TUNING ...t LIMIt PrESSUIE ...
LIMIE VLU, cove e
SUCHON PIESSUIE ..o
Limiting
FrigoSoft High Pressure .......coveeveenncesnesneeens
MO ... 14,22 Loading other software configurations.............cccovvrerierieens 51
SOMWAIE ..o s 10, 14 LOCAL .t 19, 42, 53
FUNCHON TESE .....cve e 19
M
G
MaiN SELPOINE........ervreeiceeirireieiriees e 44
GIOUND ..t 35 Maintenance
MasSter COMPIESSON ......c.cururvreririrereereieieesisesese et sbeisesees 7,8
Maximum frEQUENCY ..o 42, 46
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Maximum speed PO CONLrOlIEr / lIMILET ....vvvevecveeceee e 48
Measured value Power
Mechanical FESONANCES ........vvveuierirriisieieeess s 8 CONNECLIONS.....evvrieier ettt
MENU .ot INCIBASEU ..o e
DIAGNOSIS ..ot POWET falUTE.....oovveveiee e
OPERATOR ....covvvriririnnen. Power section
Minimum frequency TEIMINAIS .......cviverieere e
MINIMUM SPEEM .....cvvricrerircee e WIFING 1o e
Mode Pressure
JOG oot 19 CUL QUL vttt ssnes 22
LOCAL .ottt ettt ssesssens 19, 42, 53 CUL-OUE SWIECH ..o 8
MOAE LOCAL ..ot nsaennnes 8,14,19 LIMItING VAIVE ..o 9
Motor SENSOIS .. 12, 15, 16, 17, 18, 40
Cable ..o SELPOINE 1ot e 42
CROKES ..o e SWIECHES v s 23, 24,26
CUITBNE 1ot Pressure sensors, monitoring CONNECON ........c.cocvevvercvnreeerennes 8
T oS RRRT PROBLEM REPORT .....ovvrineireeneieieieeeeesssessesessenes
Frequency Product Manual............ccccovevnicenrnnnennn,
Protection Product OVEIVIEW.......c..cuvvrereirireieiseinieissss e
Stressing on the motor winding PROG ..ottt sb st
TREIMISION ....vvcvccece e Programming ........cceeeeenieeeennersnsesessnsesenns
VORAGE vt Programming Pad.......cccccocevviiernrneenncerinneennn,
Mounting ........coceeenn Proportional Qain...........cceeveeieeesneensersssse s
Mounting panel ProteCHON ...c.cvvcveiccr et
Multi-stage compressor packs ClASS...vucviiieicieiee e e
Compressor MOtOr .........vvvereerereen:
Protective earth connection
N COMPIESSOr MO0 ...v.vvvvveerrrserissessessssessessssssessessesessessenes
NAME PIALE ..vevveerceerece e
Noise abatement restrictions R
Number active (in operation)
RAIN. ...t 36
RC SUPPIESSOIS ..ot ssessssssssnes 40
> Refrigeration ..1, 2,5, 7, 8, 14, 15, 16, 17, 39, 42, 44, 50, 53, 60,
, 61, 62, 67
O _ (O 10 AN 7,8,18
PrESSUI® SWILCH oo 8 INSEAIALION. ......cocoovvvereeeeeessesesseeeeseesss s eeesssssssssseeneeens 50
Pump POWET .o 10, 15, 16, 17, 18
TEANSPOML. v 28,30 10T 11 SO 50, 56
ON and OFF SWItChING ......covevrrrirrrriersesree e 47 REFTIGEIANE VOIUME v e 50
Operating Parameters.........couerrerereerineseneeeeseeeseseeenssenns 42 SORWAIE oo 1,5
Operation REJAYS wvrrerrreeeseeeseees e 12,22, 24, 26, 28, 30, 3
RANGE.. oo v s Residual-current operated circuit breakers..................ccccoooo. 33
OPERATOR """"""""""""""" Returned eqUIPMENL .........cvvveerierrrr e 61
Options .....c...... B R Returning damaged equUIPMENt..............ovvvveeeeereereeeeerresnenee 36
Ordering information RISKS w.vvvvtvtvtreis s sse sttt s sssnssssnesnes 5
OULIINE AraWINGS ....cvvveveeeerciee e
Output
REIAYS ..o S
TEIMINAIS....vcveviiiiecee s
OVEIOAA ..o e SAELY .. e
CIFCUIL 1.
CONACLON ... s
P FUNCHONS 1.ttt e
_ Requirements ..........coooeveenerneenenn.
PrORIN.ooont Saving application Gata................cccoormrvveveeieesseeeeeeeesssssesereeees
P L e e Screen
Parameters ... T —— 56
Password........ TR SERVICE oo
Pc controller / MIter ..........occvierinernce e (1
PE........ e Active
Phase failure AQIUSEADIE ...
PIpe runs............ = 1111 OO
Pipe volume Control of suction pressure
Piston-type COMPreSSOrS ......cvvvvririieeeerieirisisiseneneenenas External oo
Planning the inStallation ...........cccoerinennerce e MAIN SELDOIN - eeeeeserseeseessensenseees e
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Setpoint / Limit SEIECHION..........covverrierreeereees s 35

SUCHION PrESSUIE ...uveveverceiereesiereesssssssssesessssssssssssensssressnnes 8
Settings....coovrerininen. 14,15, 16, 17, 18, 44, 46, 47, 48, 49, 50
Setting-up recommeNdations..........ccovveerrenreesnereensssinnnes 50
SNOI CIFCUIES .o 40
Skip

FIEAUENCY ..t 46

Frequency band ... eeesnnes 46

SPEEAS ..o veeecier et e 8

SOft SEAMEIS ...t 9,12

SyStem Charging ......cocoeevrveeereeeriesseeesses s 8, 14,19

T

TEChNICAI DALA .......cveveeeiiciice e 13

Temperature CONtrOller..........cvvvvveeerrerriee e 7,14, 18

TerminalS .......coeveveveieeeiceeeeee e 12, 20, 21, 32, 33, 34, 35
Boxes for EMC filterS........coeovveiveecceee s 12
CONtrol FUNCHIONS......cveeeieei e 34

Thermal Protection ... 23,24, 26
Thermistor ProteCtion .........coeveevrierneeneesees s 21
ThEIMISION TRIAY ..vuvvevee e 21
Thermostatically controlled heating...........cooovvevenienenininenn. 36
Time
CONSEANT ... 48
Standards and reguIAtioNS..........ocoeerseeeseeesseeseerssesseee Minimum running and switch-off times ...........c.ccccvevreeninen 10
Start o SBHINGS vt
S AEIAY e e seeee e sere e T|mers ...........................................................................
Start unloader TFAINING .o
ST 10T Transformers
Step control, intelligent iNntegrated..................ccoooerrrveveerrressrnnen 8 TTanSit dAMAGE . vvsvvr v v 36
Step controller TROUBLE SHOOTING LIST ..ot 9, 56, 59
Stop delay ............ TYPE COUR .ot 36
33 (0] 111 T TRR
Suction line U
Suction pressure
ClosSed-100p CONIOL .....vvvceeeieieirerrre e 10 UL, S oo 60
Controller UNPACKING ... sessessssssssessesssssesesseees 36
Deviation
073111 TR
Measured Y
Sensors ..............
SUMMET ..., VOItAGE SUPPIY.cvverreierriereieirss e 33,61
SUN e VsC
Supply Measured SPEEU..........ccverevninieinene e 35
CaDIE ..o
CROKES ..o
Circuit breaker w
FUSES ..ot )
HAIMONICS oo Wall MOUNLING .. 2
IPUE oo eeeeeeeeeeeeeeeessesss e eeesssseeeeseeesessssssseeeseseeees Warnings
Undervoltage Warranty
VOBGE w.vvvvvvvveessssvsssseesssssisssses s WING GAGIAITIS ..ot 20
SYStEM AVAADITILY ..........oooeeeeeeeeeeeeeeeec e 10 WIFING FEQUILIONS ..vvvvsvevvsvrsvvsvrsvsvvsvnsvsvne 39
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