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Compressor type: Cher Shop no.: ___ 21076 Refrigerant: _& 22
Preface

This instruction manual describes the UNISAB guarantee.

control system in detail, including function, use,

maintenance, service and trouble shooting. Important

Please read this manual carefully to ensure that If it proves necessary to service the UNISAB

you are thoroughly aquainted with the UNISAB control system, the power supply to the

control system, and know how to operate it compressor motor must be switched off at the

correctly. Damage which occurs as a result of main switch to prevent the compressor from

incorrect operation is not covered by SABROE'’s being started accidentally.

Warning
The UNISAB Control box contains live micro-electronic parts which makes it
absolutely necessary that you comply with the safety regulations prescribed on site.
Failure to do so may cause damage to equipment and affect personal safety.

Only authorised personnel are permitted to service the UNISAB control.

The contents of this instruction manual must not without the prior consent of SABROE
be copied or communicated to a third party Refrigeration.

SABROE REFRIGERATION A/S
PRODUCT DIVISION

P.O. Box 1810, DK-8270 Hgjbjerg
Chr, X's Vej 201, Arhus, Denmark

Phone: +45627 1266
Telefax: +45 627 44 08
Telex: 68740

SABROE
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Description of UNISAB Control

The UNISAB control system for reciprocating refrigeration plant operates optimally. Screw
compressors, monitors and protects the compressors can also be connected to this
compressor, ensuring that it operates within the system, provided they are fitted with PROSAB
predetermined operating limits. II - a computerized control system specially

Pressure transducers, fitted on the UNISAB designed for screw compressors.

control and temperature sensors, fitted on the The simple front panel (illustrated below) makes
compressor, are connected to the UNISAB, the UNISAB control very easy to operate. The

which, in tumn, is connected to solenoid valves following description refers to the position

on the compressor — a system which enables the numbers used on the drawing. 1

UNISAB to regulate compressor capacity to suit

plant requirements Various values have been set by our factory so

that the UNISAB control is ready to operate
The UNISAB control also has various limitation when it is delivered. These values can be

functions. Furthermore, it can change from changed according to the actual operating
automatic to manual capacity regulation as conditions.
required. Niita:
Reciprocating compressors fitted with UNISAB The UNISAB control always remembers the
control can be inter-connected to form an values set by the factory — even if the power
integrated system which ensures that the supply is cut off.
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Pos. 1

shows a four-digit display.

Pos. 2 - LEDs are used to indicate the
dimension of the value in the display and
whether the compressor is regulated manually
® or automatically

® Pressure is shown in Bar or PSI.
¢ Temperature is shown in °C or °F.

If you require the refrigerant pressure for
saturated vapour shown in °C or °F, press the
SET key and the LED for °C sat or °F sat
will light up.

Pos.3 indicates, by means of LEDs, which
pressure or temperature reading is displayed.
Operating values and alarm limits can be

displayed, depending on which light diode is lit.
The following temperature and pressure values
can be displayed:

Column a: Lowest alarm limit

Column b: Actual operating values

Columnc: Highest alarm limit

Pos 4 — The keyboard is used to:

¢ select data points to be displayed

change displayed value

select unit for pressures

increase/decrease capacity when in manual
operation.

Pos.5 shows the number of compressor
cylinders in operation.
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Operating the UNISAB Control

Start-up Note:
e UNISAB-control should be connected as Even if there is a power cut the UNISAB control
shown in the wiring diagram. will always remember the coded set values,

regardless of how long the power supply is off.
e Check to ensure that the UNISAB control is . i £B

correctly coded for the voltage available. Furthermore, please note the following:
The coded voltage is stated on the side of the * When the UNISAB control is supplied alarm
factory, as stated in the table in the section
entitled Factory setting of alarm limits. -

The UNISAB control is ready for operation.

® When power has been connected the
UNISAB control will be set to manual
operation.

l 230 VAC |

The code plug is placed beside the transformer * You can change to automatic operation by
s illmicaiad. following the instructions given in this

manual — please refer to the section entitled
Automatic operation.

¢ If you wish to inter-connect several
compressors (each fitted with UNISAB
control) please refer to the section entitled
MULTISAB - sequential regulation.

e If the power is connected whilst UNISAB is
set to automatic operation, the display will
flash for 60 seconds. During this period com-
munication between the units will be

315 mA/250 V/AC fuse reestablished. Capacity regulation will be

630 mA/110 V/AC fuse disabled. This applies even if only one

UNISAB control is installed.

The UNISAB control will be ready to operate When the display light stops flashing
approx. 5 seconds after power is supplied. automatic operation will be resumed.

Viac|
Code ;

plug 10|

15 [
V/IAC *




Operator panel

Pos. 1: Display
Numbers 0 - 9

|
!
I
|
|
|

* A decimal point

] indicates that the
— (minus) and/ last digit is a
or number 1 1/10 decimal

Pos. 2: Unit indicator

o8

O| | Bar

Qll°c

Q] [°C sat
A

ED

-

The LEDs indicate whether the compressor is
regulated manually or automatically and the
dimension of the value displayed.

e If the light in the LED alongside ® lights
up, the UNISAB control is set to manual
operation.

e If there is no light, the UNISAB control is set
to automatic operation.

e A light in the LED alongside Bar or °C

indicates that the display is either Bar or °C
respectively.

UNISAB can only display either Bar and °C, or
PSI and °F for the relevant refrigerant. Your
selection, which is indicated by a version no., is
coded in by SABROE. Only SABROE can
change this code in favour of another version
no.

°C sat and °F sat indicate that pressures for
suction pressure, discharge pressure and
intermediate pressure are shown in the
corresponding temperatures for saturated
vapour.

To change from Bar (PSI) to °C (°F) sat and
vice versa depress the SET key momentarily.

Bar and PSI values are displayed relative to
atmospheric pressure.

Pos. 3: LEDs for value points

-
—
A

Suction Pressure
Discharge Pressure
Qil Pressure
Intermediate Prassure

(ONONONe]

Superheat

Discharge Temperature
Oil Temperature
L.P.Discharge Temp.

Motor Current
Delayy| Nz |Delay }

M/ |Hours! Version )

OO0 0OO0OOO O0OO0OO0O0

(000 "OOO0F GO0 B
000 0000

The LED with steady light indicates which
value is shown in the display. Obviously only
one LED can be lit at any given time.

Except for the last three rows, the three columns

in the LED field marked ! , | and T function
as follows:

1 indicates the actual measured value for the
measured point shown in the display.

1 indicates that it is the lowest alarm limit for
the measured point shown in the display.

T indicates that it is the highest alarm limit for
the measured point shown in the display.

The keyboard must be used to move the light
diode — please refer to pos. 4 Keyboard.



The values should be interpreted as follows:

SUCTION PRESSURE is the pressure of the
refrigerant on the suction side of the
compressor, displayed relative to atmospheric
pressure.

DISCHARGE PRESSURE is the pressure of
the refrigerant on the pressure side, displayed
relative to atmospheric pressure.

OIL PRESSURE is the pressure in the
compressor’s 0il system.

INTERMEDIATE PRESSURE is the pressure
of the refrigerant at the high pressure stage on
the suction side, displayed relative to
atmospheric pressure (only applicable to
two-stage compressors).

SUPERHEAT is the temperature difference
between LP suction gas temperature (°C/°F) and
pressure (°C/°F sat).

DISCHARGE TEMPERATURE is the
discharge gas temperature as the gas leaves the
Compressor.

OIL TEMPERATURE is the temperature of
the oil in the crankcase.

LP DISCHARGE TEMPERATURE (only
applicable to TSMC compressors) is the
temperature of the refrigerant gas when it is
discharged from the low-stage.

The values at the bottom of the LED field
should be interpreted as follows: ]

¢ Motor current is a limiting function which
signals when the motor is overloaded and
reduces the compressor capacity to
counteract the overloading. Please refer to
the section entitled Measuring the motor
current.

o Delay { | Nz| Delay T is used for
regulating the compressor capacity.

Delay 4 and Delay T are time delays in the
regulating sequence. Nz is the neutral zone.
Please refer to the section entitled
Automatic operation.

®/2 are used to change the UNISAB
control from automatic to manual operation
or vice versa — as described in the section
entitled Manual operation.

HOURS
The actual number of hours the compressor
has been in operation will be displayed.

Note: the value displayed must be multiplied
by 10. The UNISAB control reverts to 0 once
19990 hours have been exceeded.

VERSION

This ficld contains the version no. and the
software release no. When the field is
selected the version no. is displayed,
identifying compressor type, refrigerant,
cooling functions etc.

If SET is pressed momentarily the software
release no. is displayed.

Important

If you need to contact SABROE, please
remember 1o state the version no. and the
software release no. of the UNISAB control
in question.

. Keyboard

A
&)
\4

E-
ET

wno



The six keys are used to select values and to
change parameters. They are also used to
acknowledge alarms when alarm limits are
exceeded.

When the system is set to Manual operation,
the keys are used to regulate compressor
capacity.

The keys are used as follows:

are used to move from one
column to another in the light
diode field 3.

are used to move up or down
from one value to another in Pos.
3. They are also used to change

parameters, as described in

Changing parameters.
by depressing this key momentarily
you can switch from Bar (PSI)
to °C sat (°F sat) as described in
pos. 2.

The key is also used to enter input
so that parameters can be
changed, as described in Changing
parameters.

RE- is used to acknowledge alarms.
SET

Pos. 5 LED field for compressor
capacity

]

100%
75%
50%
25%

0%

(0oooooo000)

This field indicates the compressor’s current
capacity expressed as a percentage, which
corresponds to the number of cylinders in
operation.

e [f the compressor has a standard capacity
regulation system, the two bottom light
diodes will always light at the same time.

e If the compressor can run at 0% capacity
(i.e. the compressor is fitted with special
equipment), only the 0% LED may light up.

If applicable (see compressor specification), the
the top LED indicates the state of the cooling
funcion (light = oil cooling active).

If applicable (see compressor specification), the
second LED from the top indicates the state of
the liquid injection function. (only applicable to
two-stage COmpressors)
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Basic operation
UNISAB control is easy to operate, as the
following example clearly shows.

r ™
; (&) a Ty ( ]
Ik i ® | | Bar A
T U offe <=
. O] |°Csat / ( SET )
. B £
UNISAB (| I T Y
— -
CONTROL O @ O|| Suction Pressure
O O O|| Discharge Pressure RE- |
O O O|| OilPressure SET
r_ =5 O O O/ Intermediate Pressure
O
@) O O O|| Superheat
O O O O|| Discharge Temperature
@) O O O|| Oil Temperature
100% || O O O O|| L.PDischarge Temp.
75% ||O
50% ||O O O O|| Motor Current
25% ||O O O Of| Delay4 ! Nz | Delay !
° o B O 0 i
.: 0% ) & M/ IHourd Versmn)
In the sketch above, the steady light in the o Ifthe key is then pressed, the display

middle column { of the top row, indicates that
the ready applies to measured suction pressure.

The light diode for Bar is lit and the display
shows -0.1. This means that the Suction
Pressure is -0.1 Bar.

will show the alarm limit for low suction
pressure (column ).

¢ If you then press the key and then

® By depressing the SET key momentarily, the E] twice, the display will show the alarm
light in the top panel will move from Bar to limit for high discharge pressure (column
°C Sat LED. The display will then show the .
temperature which corresponds to the
pressure for the refrigerant used.
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Changing parameters

oy

Some of the values can be changed. These
values are called parameters. All parameters are
preset by SABROE before the UNISAB control
leaves the factory. If you wish to change one or
more of these parameters you must first connect
a jumper in the UNISAB control.

Open the cover. Inside you will see two prongs
in the area marked PROGRAM. Interconnect
these by means of the jumper, as shown in
drawing b.

§| PROGRAW]

b. Jumper in
connected position.

a. Jumper in dis-
connected position.

You will now be able to change the parameters
in the UNISAB control.

# For example, if you wish to change the
upper alarm limit for oil temperature
(column T ) press the directional keys
until the relevant LED lights up.

e Press the key and hold it down for
at least 1.5 seconds or until the digit
to the far right of the display begins
to flash.

¢ Pressing the (A] key increases the
value of the flashing digit.

e Likewise, pressing the @ key
reduces the value of the flashing digit.

e Then press the « key to move to
the next digit. When this flashes press
either (A) or to set the value.

® When the parameter is coded in, depress the
SET key momentarily to enter the value into
the UNISAB control.

* If you want to alter other parameters just
repeat the above procedure from .

Note:

Suction pressure, discharge pressure and
intermediate pressure can be changed using
either BAR or °C sat (PSI or °F sat).

e If you press the SET key after point & the
display will change from Bar to °C sat.

¢ Then follow the rest of the procedure as
described.

Important:

Once you have changed the alarm limit, please
remember to set the jumper in the disconnected
position, as shown in fig. a in the previous
drawing. If you don’t remember to do this you
may change the alarm limits without meaning to
do so.

Make sure the jumper is firmly in place.



SABROE

Alarm/warning functions

Alarms

When an alarm limit is exceeded the compressor
stops. The relevant LED will flash quickly and
the alarm relay will change position.

The cause of the excessive temperature/pressure
must be corrected and the value brought within
the alarm limit before the alarm can be
cancelled.

The compressor can now restart in two different
ways — some of the alarms by automatic reset
and some by manual reset.

e Press RESET to reset “manual alarms” so
that the UNISAB control is ready to restart.

In the following table manual reset is indicated
by M, and automatic reset by A.

Low! | High T

Suction pressure A

Discharge pressure M
Qil pressure M M
Intermediate pressure A M
Superheat M M
Discharge temp. M M
Qil temperature M M
LP discharge temp. M M
Thermistor M

¢ With automatic reset the compressor can
restart when the actual measuring value is
again within the waming limit (i.e. it is not
necessary to press the RESET key).

® With manual reset the compressor can only
start when the reason for stopping has been
rectified and the actual measuring value is
once again within the warning limit and the
RESET key has been pressed.

Alarm relay

The electric connection to the thermal overload
relay must be passed through UNISAB control’s
alarm relay as shown on the wiring diagram.

Note:
This alarm relay is activated during normal
operation.

Alarm limits:

The minimum and maximum values shown in
the following table apply to both low and high
alarm limits.

Low { High T

Bar | Psi | Bar | Psi
Suction pressure 1] -14 7 | 100
Discharge pressure 1| -14 25 | 360
Qil pressure 35 50 25 | 360
Intermediate pressure| -1 | -14 25 | 360

"G F | %€ | °F
Superheat 0 o] 80 | 145
Discharge temp. -20 -4 | 150 | 300
Oil temperature 0 32 | 110 | 230

LP discharge temp. -20 <4 | 150 | 300

Note:

® The high limit T for suction pressure is the
set point for regulation and not an alarm
limit. Please refer to the section entitled
Automatic operation.

e If the minimum alarm limit for superheat { is
set at 0, alarms and wamings will not be
given when the superheat reaches 0°C (°F)
and the compressor will not stop. A value of
0 may be relevant on an R717 pump
circulation plant, where the superheat can in
practice be 0, even in a dry suction gas pipe
to the compressor.
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Important: However, it doesn’t prevent liquid from flowing
If possible the superheat alarm should be with the suction gas in the event of a plant error.
allowed to function, as it protects the This will, of course, cause liquid hammer in the
compressor from liquid hammer during normal compressor and obviously the fault must be
operation. found and rectified.

Factory settings for alarm limits:
The following table indicates the alarm limits
periy which are set by SABROE before the unit is

dispatched.
Low | High T
Factory Actual Factory Actual
Suction pressure 0 Bar 0 PSI - - -
Discharge pressure -1 Bar (-14 PSI 18 Bar | 260 PSI
Oil pressure 3.5Bar | 50 PSI 8 Bar |115PSI
Intermediate pressure 1 Bar | 14 PSI 25 Bar | 360 PSI
Superheat 2°C 4 F 80°C 145° F
Discharge temperature 0°C 32 F 120°C 250° F
Oil temperature 30°C 85° F 80°C 178> F
LP discharge temperature 0°C 32F 100°C 210°F
The two columns marked Actual are provided e At the low limit, the oil temperature alarm is
so that you can note the values you have set for delayed 300 seconds during start-up.
2;1::.2::1:‘ irt:lll:::zg the sieps ghenin UNISAB control has an alarm relay which

changes position when an alarm situation occurs
. in the compressor. This relay can be used to

Note: : ok

provide a remote alarm (flashing light or

® At the low limit, the oil pressure alarm will warning bell). Please note the connection on the

be delayed 60 seconds during start-up and vaHngGlagR.
during operation.
Reverting to factory settings for alarm
e At the low limit, the superheat alarm is limits
delayed 15 seconds during start-up. The configuration function (see relevant
section) allows you to revert to the alarm limits
e At the high limit, the superheat alarm is set by SABROE after you have coded new

delayed 300 seconds during start-up. limits in.
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Warnings: will follow suit at a predetermined distance
The UNISAB control also has warning limits coded in by SABROE.

which cannot be changed. However all waming

limits are linked to the alarm limits, so that if When a warning limit is exceeded, the relevant
you change the alarm limit the warning limit LED will flash slowly.

Warning limits:
The following table states the distance between
warmings and alarms :

Low | High T -
Suction pressure 5°C sat 9°F sat
Discharge pressure 1 Bar 14 PSI 2 Bar 29 PSI
Oil pressure 0,3 Bar 4,5 PSI 2 Bar 29 PSI
Intermediate pressure 5°C sat 9°F sat 5°C sat 9°F sat
Superheat 120 FF 5°C g F
Discharge temperature 5°C 9 F 5°C g8°F
Oil temperature 5°C 9°F 5*C g°F
LP discharge temperature a8°C 9°F -l 9°F
When a wamning limit is reached, the relevant However, if the wamning limit is exceeded and
light diode will begin to flash slowly. the alarm limit reached, the compressor will stop
Provided normal conditions are ressumed, the and the relevant ﬁgh[ diode will start to flash
waming light will stop and nothing more will Quickly. Sy

happen.
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Configuration
Open the door and put the jumper in connected Important:
position, (Changing parameters). Once you have completed configuration
remember to set the jumper in the disconnected

sition,
¢ Cut the power supply to the UNISAB pe : 3 .
control. Then press keeping the key Make sure the jumper is firmly in place.

depressed while you reconnect power to The system is brought out of configuration by
the UNISAB control. the following.
~ ¢ The light diode in the ! column for » Switch off the power supply to the UNISAB
SUCTION PRESSURE will now be lit and Control.
the VERSION light diode will flash to e Switch the power supply on again. The
indicate that the system is in Configuration UNISAB Control is now ready in normal
mode. position.
The system is brought out of RESET position by
the following:
e Use®] and (¥) toreach the VERSION !
no. The LED will light constantly. e Switch the power supply to the UNISAB
control off for a moment.
® Press . The display will now show e Switch the power supply on again. The
FAC to indicate FACTORY VALUES. UNISAB-control is now ready in normal

position.
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UNISAB control can be connected directly to
the thermistors in the compressor's electric
MmOtor.

The connection must be made as shown on the
wiring diagrams.

Connecting a thermistor

Note:

The thermistor doesn’t have any independent
warning or alarm function. However, if T and {
diodes alongside oil temperature simul-
taneously flash quickly then there is a
thermistor alarm which will stop the
COMpressor.

Feed-back from the motor starter

UNISAB control must have feed-back from the
motor starter (see the wiring diagram) via a
potential-free switch.

If the UNISAB does not receive feed-back
within 15 seconds from giving the start signal an

alarm will be indicated in the Motor current
field 4.

If the feed-back cuts out during operation, the
motor will be stopped immediately.

Compressor cooling

A thermostat function for both oil temperature
regulation and liquid injection regulation are
found in the UNISAB control.

Both regulators activate an output relay when
the temperature exceeds +55°C (130°F) and cut

out again when the temperature falls to 50°C
(120°F), please refer to pos. 5.

The connection is shown on the wiring
diagrams.



Normally, it is not necessary to service UNISAB
control, apart from calibrating the pressure
transducers when they have been replaced, or if
the UNISAB computer (cover) has been
replaced.

Calibrating pressure transducers
The pressure transducers should be calibrated as
follows:

e Equalize the pressure in the compressor to
atmospheric, as described in the instruction
manual for the compressor. This means that
all the pressure transducers will have the
same reference pressure.

e Bring the UNISAB control into configuration
mode.

® Wait 10 - 15 seconds to allow all the
measured values to settle.

# The diode alongside Suction Pressure
inthe I column will light up and the
measured value will appear in the display.

e Press the E] key to move to the Suction
Pressure T .

Service and calibration

¢ The display will now show the transducer’s
current calibration value. If the measured
value equals the calibration value, the
pressure transducer for suction pressure is
correctly calibrated.

¢ Go on to the next value and repeat the
process.

If the two values are not the same:

¢ Press the SET key to calibrate the transducer.

¢ Continue to the next value and repeat the
process.

The system is brought out of configuration
mode. Se section entitled Configuration.

Note:

UNISAB-control is connected to pressure
transducers on the following values:
Suction pressure

Discharge pressure

Qil pressure

Intermediate pressure (for two-stage
COmMpressors)



Measuring the motor current

UNISAB control has a 0-20 mA input which, For the example shown write a value of “200” in
when converted, can measure the compressor the display. The scaling is implemented once
motor’s current. this has been done and the procedure for

changing a parameter has been completed. The
converts the 0-1 A/AC signal sent by the current UNISAB control ‘will now display the f:orrect
transformer to 0-20 mA. Please refer to drawing mgtar .current while the compressor is in

no. 245560, ORERRION,

It may be necessary to calibrate the converter
when starting up. This is done by measuring the

The converter, which is extra equipment,

Use motor current scaling to make adjustments.

Scale the UNISAB, based on the currents motor current with a clamp ampmeter and ™~
transformer’s conversion ratio, e.g. 0-1/200 calibrating the converter on “CAL” until the
Amp, using the | field as described under the UNISAB shows the same as the clamp

section entitled Changing the parameters. ampmeter.
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Regulating and limit functions

1
e (@) 6 N\
| [1] ©of|Bar Z]
| L O|l°c (
b Q| |°C sat [(] SET] [}]
7 ™
UNISAB (| IT |
CONTROL O O O|| Suction Pressure
O O O|| Discharge Pressure RE-
© © O|| QilPressure SET
et IO O O O] Intermediate Pressure
O
Q O O O|| Superheat
O O O O|| Discharge Temperature
©) O O O|| Oil Temperature
100% (| O O O O|| L.P.Discharge Temp.
75% || O
50% |(|O© O O O|| Motor Current
25% ||O O O O|| Delayy! Nz |Delay}
b @} @ @NE i
0% ) = M/ lHourslVerswn)
L J

UNISAB control has built in suction pressure
regulation, which automatically regulates

- compressor capacity by coupling stages in or
out, thus maintaining the required suction ; g
pressure. It is possible to regulate capacity E il gr
manually or have automatic parallel operation oll°c sat

by intercoupling several compressors, each
fitted with UNISAB control. *

® Press the key repeatedly until the display
shows three horizontal lines.

If you press the (4) key, the compressor
will start and the display will show:

Manual operation oA

The following describes how you can select O||Bar
manual compressor operation: Ql|°c
o

°C sat
¢ Using the keyboard, select the N/ field.

to indicate that the first stage of the

® Press the SET key momentarily. The LED compressor has been coupled in.

alongside & will light. Note:

This indicates that manual operation has been If your compressor can run at 0% capacity (i.e.
selected. if your compressor is fitted with special
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equipment) pressing the @ key once will start
the motor, which will be indicated by

°|@
_n_ O||Bar
Ql|°c
L' O] [°C sat
in the display.

® The compressor capacity can now be

increased by pressing A key, or decreased
by pressing g

e If you press the > key you will return to
the LED field. See section pos. 3.

Important
Please note that when the display shows three
horizontal lines or two horizontal lines with a

number in between, pressing the (A] key will
start the compressor or couple additional
capacity in.

Note:

The limit functions, as described in a seperate
section, are also active for manual operation.

Automatic operation
The following describes how you can select
automatic compressor operation.

* use the keyboard to select the @/ field.

® Press the SET key momentarily. The LED
beside & will £0 out to indicate that
automatic operation has been selected.

If several UNISAB:s are coupled together, please
refer to MULTISAB sequential regulation
described on page 23.

Important:

Please note that when automatic operation is
selected, the compressor will start and stop
automatically.

Setting regulator parameters:
UNISAB control regulates compressor capacity
based on the suction pressure.

To set the regulator set points:

e The LED in suction pressure T must be lit,
as described in the section entitled Changing
parameters, before a set point can be set.

¢ The suction pressure set point is displayed in
°Csat (°F sat), as indicated by a LED.

When the required suction pressure set point has
been selected, the other parameters in the
regulator can be set as described below.

Select the LEDs beside
Delay | | Nz| Delay T
to access the following functions:

* Delay | states the time delay in seconds
between coupling capacity stages out when
the load decreases.

® Nz is the neutral zone which states the
extent to which the suction pressure can
fluctuate without affecting the capacity stage

of the compressor, i.e. set point + 0.5 x Nz.

® Delay T states the time delay in seconds
between coupling a capacity stage in when
the load increases.



Settings

The settings mentioned above must fall within
the limits stated in the following table. You can

use the “actual” column to note the actual
settings.

Range | factoy | Actual
Set point -60(-75) - 40 (100) | 40 (100) <10 (BF)
Nz 0-10(20) 4(7) S (°F)
Delay T 5-999 60 Sec
Delay d 5-999 60 Sec.

The settings can be changed - as described in the
section entitled Parameter changing.

During operation, it is possible to see if the
compressor capacity changes.

¢ slowly flashing light in Delay  or
Delay T indicates that the regulator is

Limiting functions
UNISAB control has three basic limiting
functions:

1. Low suction pressure

2. High discharge pressure

3. High motor current (only if a converter is
fitted, as described under the section entitled
Measuring the motor current).

Note:

The limit functions, which are active both for
automatic and manual operation, overrule
suction pressure regulation.

1. Low suction pressure

If the suction pressure falls to the warning limit

- (please refer to relevant section) the light diode
in suction pressure | will begin to flash slowly,
and the compressor capacity will be reduced by
one stage. If this isn’t sufficient the capacity will

changing the compressor capacity up or
down as indicated.

o If there is no flashing light, the compressor
is running at the set suction pressure, or
within the neutral zone.

be reduced further, after the Delay | period has
elapsed.

Note:

During manual operation, UNISAB control will
endeavour to couple the set number of stages in
when the suction pressure permits this.

When the suction pressure has risen by 8 °C sat
(15 °F sat) above the alarm limit, the limit
function will deactivate.

2. High discharge pressure

If the condensing pressure rises above the
warning limit (please refer to the relevant
section), the LED beside discharge pressure T
will begin to flash and the compressor capacity
will be reduced by one stage. If this isn’t
sufficient the capacity will be reduced further,
after the Delay | period has elapsed.



Note:

During manual operation, UNISAB control will
endeavour to couple the set number of stages in
when the discharge pressure permits this.

When the discharge pressure has fallen 3 Bar_
(45 PSI) under the alarm limit, the limit function
will deactivate.

3. High motor current

If the UNISAB control is equipped with a signal
for measuring the motor current (please see
the relevant section), the current limit function
will also be active.

The limit required (typically the motor’s
nominal current - please see the label on the
motor) should be set for motor current T
(please refer to the section entitled Changing
parameters). If this limit is exceeded, the light
diode will begin to flash and the compressor
capacity will be reduced by one stage, If this
isn’t sufficient the capacity will be reduced
further, after the Delay | period has elapsed.

Important:
This function does not replace a thermal
overload relay, which is still required.

Note:

During manual operation UNISAB control will
endeavour to couple the set number of stages in
when the motor current permits this.

Delayed restart function
To avoid the compressor and motor starting and

stopping frequently (cycling), UNISAB control
has a timer function

This function, which cannot be changed by the
user, ensures that:

® The compressor/motor cannot restart less
than 10 minutes after the previous start.

® 60 seconds must elapse before the
compressor can start after a stop.

The following drawing illustrates the function.

|
Pl

-0 rnlrl—-l'l

[) [} ) \
Start Stop Stop Time
Possible start  Possible start

During periods 1 and 2, the LED beside motor
current T will flash to indicate that it is not
possible to restart before the time specified by
the timer function has elapsed.

Note:
Delayed restart function does not function
with manual operation.

External start

In automatic operation, UNISAB control can be

controlled through a potential-free switch which

is connected to an output (see the wiring

diagram).

¢ When the contact is open the compressor
will not start.

® When the contact is closed the compressor
can start when necessary.

¢ When the UNISAB control is delivered, the
input is shorted.
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MULTISAB sequential regulation of
reciprocating compressors

UNISAB control has a communications module
which enables up to 14 compressors to be
coupled together as one integrated system,
which can be regulated as such.

Each UNISAB control is inter-connected with a
2-core screened cable — please refer to
instruction no. 0171-732 “Installation of data
communications cable”.

The compressors must be numbered con-
secutively starting with number 1 —i.e a
compressor number.

To enter this compressor number, select
configuration mode.

o select @/ and code in the compressor
number following the procedure described in
“Changing parameters”.

® Switch the UNISAB control off and on
again to return o normal operation. Repeat
this process on all the compressors, fitted
with UNISAB control, coupled in the
MULTISAB system.

¢ Set the set point for the suction pressure
regulator in all the UNISABs as required.

The MULTISAB sequence system will use the
UNISAB control on compressor no. 1 as basis
for regulating the complete system, provided
power is not cut off.

If a power cut occurs, the MULTISAB system
will promote the next compressor in the
sequence which will then control system
regulation. The system is, therefore, most secure
if all the set points are the same.

Finally, each compressor is allocated a position

in the start sequence, this is coded in the a/=2
field. Please refer to the section entitled

Changing parameters. This position is defined
by means of a sequence number.

Compressorno.[ 1| 2|3 |4|5|-|-|-|-|14
Start no. 2| 3|4|5(1]|=|=]|=|=]|=-

In the example shown there are five com-
pressors, numbered 1 to 5 (each compressor
should be labelled to avoid confusion). The
start no. must be coded into each UNISAB
control. As can be seen in the table, compressor
no. 1 has been allocated start no. 2. Com-
pressor number 2 has been allocated start no. 3
and so on. This means that compressor no. 5
will start first, compressor no. 1 will start next,
then compressor no. 2 and so on. If the load
requirement increases, each compressor will
couple all capacity stages in before the next
compressor starts. And the reverse applies when
the load requirement decreases, although one
capacity stage will be coupled out on the
previous compressor in the sequence first. If the
load requirement continues to decrease, the
initial compressor (running on minimum
capacity) will stop.

The system will ignore one or more com-
pressors in alarm situation, or if they have been
changed to manual operation. The
compressors remaining in the system will still
be regulated.

A compressor which has been RESET after an
alarm, or changed from manual to automatic
operation, will after a period resume its position
in the sequence.

It is always easy to identify which UNISAB
controls system regulation — a light will flash in
the Delay \ or Delay T LED in the relevant
UNISAB panel, depending on whether the
capacity is being ihcreased or decreased.



24
—— !

Local automatic

Normally, when several UNISAB controls are
coupled together, one UNISAB regulates all
compressors, as described above. However, if a
UNISAB is set to local automatic operation it
will be controlled by its own regulator.

To activate the local automatic function, the start
number for the UNISAB control in question
should be 0. The UNISAB must be in automatic
operation for this function to apply.

N
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Replacing parts

UNISAB control comprises two basic parts:

¢ the power section in the base of the box
where all components connected to the main
voltage are fitted on a common printed
circuit board (PCB).

If a fault occurs, we would recommend that you

replace the complete PCB in agreement with

SABROE.

The print board can be removed from the box by
unscrewing the 14 nuts NV 5,5.
The power section is protected by a fuse 315

mA/250 V/AC eller 630 mA/110 V/AC fitted on
the PCB as shown on the drawing on page 6.

* the computer section is fitted in the cover
and protected by a strong plate screen.

We would not recommend repairing this section

— replace the complete cover with a new unit in

agreement with SABROE.

The parts are replaced as follows:

® Disconnect the power supply.

® Remove the electric multiplug from the
heavy current section of the print board. As
the drawing illustrates, the two locking pawls
should be twisted to each side. You can then
pull the multiplug with the flat cable out of
the socket.

® Unscrew the 2 screws that fasten the cover
to the hinges. The complete cover with
computer can then be removed.

R

-

s
/‘\\

When you replace the multiplug, press the plug
down and put the locking pawls firmly into
place, as shown in the drawing.

Transfer the EPROM unit from the deffective
module to the new module. Please refer to
instruction no. 0171-756.

Recalibrate the transducer as described in the
following:

Calibrating pressure transducers when
replacing the computer:

At delivery, the blue label on the inside of the
UNISAB cover will indicate the value for each
pressure transducer.

These values must be coded into the new
computer.

® Once the new computer has been fitted, bring
the UNISAB into configuration mode.

¢ Now select suction pressure T and code the
value for suction pressure stated on the blue
label in. (See section entitled: Changing
paramets).

® Repeat the procedure for discharge pressure,
oil pressure and intermediate pressure (two-
stage compressors).

o Select VERSION and press the RESET key
to set the factory values (FAC in the display).

e Cut the power supply to the UNISAB
control. Reconnect right away and the
UNISAB-control is ready to operate.

The actual limit values should then be coded in
(See the section entitled Parameter changing).
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Trouble shooting
Note Before trying to trace a fault, cut out the
UNISAB control contains live parts and may compressor motor starter to prevent accidental
only be serviced by authorized personnel. start.

Warning:

Even though the power supply to UNISAB
is switched off, some of the terminals

may still be live.

Fault
No light in the front| — Is the LED to the right of the transformer switched on?
panel. — Check the fuse.

— Check the voltage.
If yes, proceed as follows:

— Check the red and green LEDs through the holes in
the inside of the door.
If they are not lit, replace the computer (door).
(Please refer to the section entitled: Calibrating pressure transducers
when replacing the computer)

Coupling out due The measuring value must be within the alarm limits.

L%gjtel gg :;gnecth — Check the measuring value. If it is very high or low, check the

sensor for breaks or shorts.
— Ifthe sensor is faulty, replace it.

— If you replace the pressure transducer, remember to calibrate
it as described in: Kalibrating pressure transducers.

The sequence This may be due to a faulty communications card.
regulation (2

or more com- — Check the cables

pressors) is not - Check the jumpers S1 and S2.

functioning.

Please refer to instruction no. 0171-732
— LED 4 must be lit.

= The LEDs marked TXD, TX-EN and RXD must flash to
indicate that communication is taking place.

It these checks don't rectify the problem, replace the
communications card.
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1

Replacing EPROM (program)
in UNISAB-monitor og controller

EPROM, a module which can be programmed,
is fitted on a base in the micro-electronic part IC9
of the UNISAB. ;

Use the following procedure when replacing the
- EPROM, or transferring it to another UNISAB.

e Cut the power supply to the UNISAB.

e Disconnect the compressor motor starter and
comply with all safety precautions stipulated
in the instruction manual. Please also ob-
serve local safety regulations. EPROM

fi iti EP )
e Open the door and remove the cover plate Use, yourfiigers sojposinoeee merv EEROM

follows:
inside by unscrewing the six slotted screws SRR
on the door. e The notch in the end of the EPROM (seen
above) must point upwards towards the IC9
e The EPROM module is positioned in the top mark.
right hand corner of the print plate (as
illisitiaied). e Be very careful and make sure that all the

pins are put into the base.

& The EPROM has a white label glued to its sur- e Screw the cover plate on again, using the 6

face. slotted screws.
e Loosen the EPROM module from the base, e Connect the power and the UNISAB is
using an approved PROM-extractor. Do not ready to function with the new EPROM

damage the pins on the module! (program).



UNISAB Control
External wiring

This instruction describes how the UNISAB e UNISAB control supplies all its inputs with
control should be wired to external connections. 24 V/DC through an external potential-free
switch, i.e. a switch which is not connected
to anything else — as shown in the diagram.
Important: NB: Please note that if an extemnal power
supply is connected to the UNISAB

- * UNISAB control may only be connected by control’s input, the electronics will be

authorised personnel and in accordance with damaged.
local guidelines.

¢ Before connecting the UNISAB control, Connection diagram
disconnect the compressor motor starter The following diagram, showing extemal con-
to prevent the compressor from starting nections, corresponds to the yellow label inside
accidentally. the door of the UNISAB control.
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stopped through a potential-free

The following notes refer to the position num-

bers indicated in the drawing:

Pos.1 The power supply must be connected

switch, connected on terminals 32 and
52. If the switch is connected, the
compressor can start, if required. If

to terminal points PH and N. e -
The earth must be connected to the HisSwilhils Opensd witils, oo
it compressor is in operation, it will stop

immediately.

Tt :giﬁiﬂéze:[:‘zﬂ.wmm CRIE If this function is not required,
short terminal points 32 and 52.
e the WNISAR w pow'ered mE Pos.5 The compressor motor current can be
operating normally, the switch bet- 3 . :
ween terminal points 2 and 3 will be g e e S DRIL 16
st 4-20 mA. The signal sent from the —
' current transformer 0-1 Amp AC
When an alarm occurs, the switch will must therefore be converted to
change position to signal between 4-20 mA DC.
term.1nal_ LR Thls al.so The converter must not be fitted on
applies if the power supply is dis- the UNISAB control. It can, for
- example, be placed in the motor
Pos.3 The compressor starter is activated starter panel. The converter must be
by connecting a phase on terminal galvanically isolated.
point 22 a“d, tEin-on tem}inal_ pc.)int Pos.6 A communications cable can be
21. In the g, thesw it s connected here, if two or more com-
Stop psinan. pressors are to be regulated
The motor starter must give a feed- sequentially on a common suction
back signal directly from the system. This cable must be a 2-core
potential-free switch to the UNISAB screened cable, which runs between
control on terminal point 31 and 51. COMPpressors. -
If a star/delta starter is used, the For further information and
signal must be taken from the delta specification, please refer to
switch. There must be no other switch instruction no. 0171-732.
Tenesinaa I tikke G Please also refer to the instruction
Pos. 4 In automatic operation, the com- manual for UNISAB control, no.

pressor can be started, on demand, or

0171-753.



SABROE

MULTISAB sequential regulation of reciprocating and
SCrew compressors on the same suction system

PROSAB and UNISAB have identical commu-
nication systems, which means that they can be
coupled together and regulated in sequence.
However certain guidelines must be followed.

® The electrical connections are explained in
instruction no. 0171-732.

¢ If both screw and reciprocating compres-
sors are to be included in the system, the
sequence must be programmed in the follo-
wing manner:;
1. Screw — screw ...... recip. — recip.
2. Recip. - recip. ..... screw — screw

The compressors must be programmed col-
lectively. If the compressors are pro-
grammed haphazardly subsequent regula-
tion will not be optimal.

The compressors should always be labelled
with a number to avoid confusion. If com-
pressors get mixed up, the system will not
function properly.

® To set the system up, please refer to the
MULTISAB section in instruction no.
0171-729 describing the PROSAB, and the
MULTISARB section in instruction no.
0171-753 which describes UNISAB con-
trol.

¢ Then code the start sequence into one of the
PROSABSs, using picture no. 5.1.4 for up to
7 compressors and picture no. 5.1.5. for 8 to
14 compressors. Follow the instructions
given in the PROSAB instruction manual
no. 0171-729.

Note:
The sequence can only be changed on the
PROSAB,

Using the PROSAB, it is also possible to
distribute the compressors on two regula-
tion systems, e.g. HP and LP as system 1

and system 2.

Before the compressors can start, the exter-
nal start with instant stop signal on the
PROSAB must be given. Likewise the ex-
ternal start signal must be given on the
UNISAB control. These signals can also be
used to prevent the compressors from star-
ting.

Example

Sequence: SCrew — screw — screw —
recip. — recip.

If the reciprocating compressors are only
required at week-ends, the external start
signal to the screw compressors can be in-
terrupted. The MULTISAB system will then
only regulate the reciprocating compres-
sors.

The sequence can also be altered to week-
end operation:

Sequence: recip. — recip. —
SCTew — SCIeW — SCrew

The External start signal to the last two
SCrew compressors can be interrupted. The
first screw will then adopt a stand-by
position for peak loads.l

The PROSABs/UNISABSs can be coupled to
a central computer for remote monitoring
and control — please refer to instruction nos.
0171-760 and 0171-734.

Regulation
Example 1:

Sequence: screw — screw — screw —
recip. — recip.
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After start-up the screw compressors will start,
distributing the load between the last two
compressors until they are all running at 100%
capacity. The reciprocating compressors will
then be coupled in stage by stage until the
cooling requirement is met.

Sequence: recip. — recip. -
SCrew — SCrew — Screw

When the system is started up, the reciprocating
compressors will couple in, stage by stage.
When they are operating at full capacity the first
screw compressor will be started. The screw
compressors will distribute the load on the last
two compressors. If the system stabilizes with
the first screw compressor operating at about
50% capacity, the reciprocating compressors

will reduce capacity until the screw compressor
capacity exceeds 85%.

The performance is higher when reciprocating
compressors run on part load than when screw
compressors run at low capacity.

e If a screw compressor runs on part load, a
reciprocating compressor will take the load
up, provided it can cope with the extra
capacity, and the screw compressor will be

stopped.

¢ The system compensates for any compres-
sor which falls out of the sequence due to
an alarm or the current limit function.

If a limit has been invoked because of high
discharge pressure, no other compressors
will be started up until the discharge
pressure drops below the limit.



Installing a data communications cable

In order to ensure that data communication be- This guideline is only valid for PROSAB/
tween several SABROE computers functions UNISAB installations which comply with
correctly, the communications cable must be RS485 standard.
connected as shown.
Computer no. 1 Computer no.2 Computer no.N
Terminal board Terminal board Terminal board
S1 S1 G
% ek il
:
s2 S§2 »@

The cable should be drawn in parallel from
Important computer to computer — both cores and the scre-

en.
1. Make sure that the cables, including

those inside the PROSAB box, are laid

: . Computer 1 and computer N must terminate the
as far from other wires as possible.

cable correctly, which is why the two “jumpers”

2. The cable screen must be connected S1 and S2 are fitted in the termination plugs.
to the earth bar using as short a wire as
possible. S1 and S2 must not have jumpers fitted on any
of the other computers.

The cable is terminated in the three screw termi- The total length of the cable used must not
nals, which are marked as shown above. exceed 1000 m.
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The cable must be of the specified type, i.e.: DCR for core: 49 Ohm/km
2—core data cable with screen DCR for screen: 37 Ohm/km
SEENY ST iy 164 pFm SABROE can supply the relevant type of cable.

capaclty core+core
to screen 312 pF/m NB: DCR = Direct Current Resistance

~



Connecting a PROSAB II/UNISAB Control
to a Central Computer

Provided each compressor is fitted with
PROSARB II (screw compressors) or UNISAB
Control (reciprocating compressors), several

compressors can be linked by SABROE’s MUL-

TISAB program on a common system, which
facilitates regulation and optimizes compressor
operation. No extra equipment or software is
necessary.

If a central computer is to be included in the
MULTISAB network, SABROE can supply a
power supply and software module. This equip-
ment is indicated by shading in the diagram be-
low and described in the following:

SABROE CPU 101-5 and power supply 100—x
are supplied in a steel plate box ready to be fit-
ted in the electric panel.

Central computers of any make can be coupled
to the system and access data in the PROSAB
II/UNISABs by means of a very simple link
protocol (described in SABROE instruction no.
0171-734 for PROSAB II and 0171-760 for
UNISAB).

The customer must program his computer to
transfer data from the CPU 101-5 in accor—
dance with the link protocol.

Central
computer

SABROE CPU

system

101-5

PROSAB |/ PROSAB I/
UNISAB UNISAB
1 2

SABROE MULTISAB protocol RS485 gg

PROSAB II/
UNISAB

Max. 14

Equipment in the shaded area can also be supplied by SABROE.



The following values in PROSAB II can be read via SABROE protocol 0171-734

B S EE O

Suction gas temperature

Discharge gas temperature

Oil temperature

Suction pressure (Bar)

Discharge pressure (Bar)

Suction pressure ( ° C/Refrigerant)
Discharge pressure ( ° C/Refrigerant)
Capacity slide position

Volume slide position

Compressor motor current

Universal input

0 ] ERE kL

Oil filter differential pressure
Suction gas superheat

Running hours for compressor motor
Set point for suction press. controller
Set point for brine temp. controller
Alarms

Warnings

Control mode (stopped, remote,
automatic, manual)

Compressor mode (stop, pre—
lubricating, running etc.)

Start sequence (if more than 1
COmpressor)

The following values in PROSAB II can be changed via SABROE protocol 0171-734:

Oooao

Start sequence (if more than 1 compressor)

System regulators

Set point and neutral zone for suction pressure controller

Set point and neutral zone for brine temperature controller

Start and stop command



The following values in UNISAB Control can be read via SABROE protocol 0171-760
[] Suction gas temperature (] Compressor motor current

] Discharge gas temperature [J Suction gas superheat

] oi temperature ) Running hours for compressor motor
L] rp Discharge gas temperature L set point for suction press. controller
D Suction pressure (Bar) D Alarms

=] Discharge pressure (Bar) B Wamings

] oiu pressure (] Control mode (remote, manual)

[J Intermediate pressure [] Compressor status (ready, running,
(] Suction pressure (°Cyy) Stopped ete:)

& Discharge pressure (°Cyy) U it::ltpsr:g:oe;ce (i

] Intermediate pressure (°C,y,) B Compressor capacity

The following values in UNISAB Control can be changed via SABROE protocol
0171-760:

] Start sequence (if more than 1 compressor)
= System regulators
(] set point and neutral zone for suction pressure controller
(] Set point for capacity regulator
Dimensions:
(o) o 100-2: 110 VAC
i o Power | 100-3:220 VAC
SABROE CPU 100 —x 100-5: 110 VAC *
H g H 100-6: 220 VAC *
101-5 g ;
{ RS485 cable vates
i w
0 o
w
Hx W x D =340 x 290 x 60 mm HxWx D =200x 150 x 120 mm

Supplied by SABROE



SABROE Protocol 0171-760
for UNISAB Control

This instruction specifies how a central
computer and a SABROE CPU 101-5, as des-
cribed in instruction no. 0171-733 should
communicate.

Hardware
Serial communication, standard RS$232C

Plug connection must be:

Pin2: Td receiver (transmitted data)
Pin3: Rd transmitter (received data)
Pin7: Gnd signal ground

Software

This protocol allows a central computer to
retrieve data from a SABROE CPU. The
SABROE computer will always wait until the
central computer has started communication.

The communication message must always have
the following format:

Stx - Code — Index — Point — Data — Etx
(11 characters)

Stx: Indicates the start of the message

Code:  Indicates the type of command
(read or write)

Index: Gives the number of the UNISAB
which should receive the message

Point:  Gives the number of the variable
which should receive the message

Data:  Gives the value of the variable to
be read/written

Etx: Indicates the end of the message

Stx 02. Indicates the start of the
message

(1 character)

Code | 20h.21h | Indicates the type of
command

20h = read data

21 h = write data

(1 character)

Index | 20h..7Eh | Gives the number of the
UNISAB which should
receive the message
20h = UNISAB no. 1
21h = UNISAB no. 2
etc.

(1 character)

Point | 20h..7Fh | States at which point in the
variable list the command
should be executed

20h = suction gas temp.
21h = discharge gas temp
etc

(1 character)

Data The data field can contain
values between —99.0 and
+999.9 or 0 to 99999

(6 characters)

When the code is “read
data” the data field must be
underscored field _ _
(ASCII 5Fh)

When the code is “write
data” the data field must
contain the value to be
written

Etx 03. Indicates the end of the
message

(1 character)

The reply from the SABROE CPU

The reply from the SABROE CPU will always
be a copy of the message received, apart from
the data field which may be altered.
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The data field will be altered if the message re-
ceived was a read command, or if there was a
fault in the message.

The data field will be unaltered if the message
received was a write command.

Error messages

This protocol gives an error message if the mes-
sage received does not comply with the prescri-
bed syntax.

Error messages will be shown in the data field in
the reply message:

Data field: __ _ __ _ — No errors

P.o...3 Code does not exist

F____4 Index does not exist

| S - Point does not exist

F____6- Reador write not
possible

F____7- UNISAB does not exist

F____8- Compressor type
mismatch

F____9- Message not understood

If there is a parity error in the message, or if the
number of characters received differs from 11,

no reply message will be given.

Example 1:

Read the oil temperature from

UNISAB no. 5

Message from central computer:
ooh 20k B PR oo 03h
Stx Code Index Point Data Etx

Reply from SABROE computer:
02h  20h 24n  22h  __53.1  q3h
Stx Code Index Point Data Etx

This means that the oil temperature is+53.1°C

Example 2:
Read the control mode in
UNISAB no. 3

Message from central computer:

02h 20h 22h A2 e, 03h

Stx Code Index Point Data Etx
Reply from SABROE computer:

02h 20h  22h 2h ceoe 2 03h

Stx Code Index Point Data Etx

This means that UNISAB no. 3 is in AUTOMA- .
TIC CONTROL.

Example 3:

Change set point for suction pressure in
UNISAB no. 1
Message from central computer:

02h 21th  20h  21h _—24.0 03h

Stx Code Index Point Data Etx
Reply from SABROE computer:

02h 21h  20h  21h _—24.0 03h

Stx Code Index Point Data Etx

This means that UNISAB no. 1 now operates
with a suction pressure set point of —24.0 °Cgg,.

Table of points which can be read:
50h: Suction pressure (Bar)

51h: Discharge pressure (Bar)
52h: Oil pressure (Bar)

53h: Intermediate pressure (Bar)
54h: Suction temperature

55h: Discharge temperature

56h: Oil temperature

57h: Intermediate temperature
58h: Motor current

5%h: Suction pressure (°C,,,)
5Ah: Discharge pressure (°Cy,,)
5Bh: Intermediate pressure (°C,,)
5Ch: Superheat

5Dh: No. of hous in operation
SEh: Set point (°C..0)



5Fh: Neutral zone (°C,y)
60h: Alarm no. 1

61h: Alamm no.2

62h: Alarm no. 3

63h: Alarm no. 4

64h: Alam no. 5

65h: Waming no. 1

66h: Warning no. 2

67h: Waming no. 3

68h: Warning no. 4

6%h: Warning no. 5

6Ah: Control mode

6Bh: Compressor mode
6Ch: Start no. in sequence
6Dh: System no. 1 regulator
6Eh: System no. 2 regulator
6Fh: System no.

70h: Capacity (%)

All measured values are retumed with 1
decimal (pressure, temperature).

Table of points which can be written:

50h: Start no. in sequence
51h: Suction system

52h: System no. 1 regulator
53h: System no. 2 regulator
54h: Set point (°Cyy)

55h: Neutral zone (°Cya)
56h: Capacity set point code

Table of capacity set point codes:

Code 0: Disable capacity control

Code 10: Cap.control : Motor off

Code 11: Cap.control : Motor on (only
with add. unloading)

Code 12: Cap.control : 1st capacity step

Code 13: Cap.control : 2nd capacity step

Code 14: Cap.control : 3rd capacity step

Code 15: Cap.control : 4th capacity step

Code 16: Cap.control : Sth capacity step

Code 17: Cap.control : 6th capacity step
Code 18: Cap.control : 7th capacity step

Table of compressor control modes:
Control mode 0: “NOT USED”

Control mode 1: “MANUAL CONTROL”
Control mode 2: “LOCAL AUTOMATIC”
Control mode 3: “REMOTE CONTROL”

Table of compressor modes:
Mode 1: “READY”

Mode 2: “RUNNING”

Mode 3: “STARTING”
Mode 4: “SHUTDOWN”
Mode 5: “PAUSE”

Mode 6: “NOT USED”
Mode 7: “NOT USED”

Mode 8: “RUNNING - OVERLOAD"”
Mode 9: “RUNNING - PRESSURE
LIMITATION”

Mode 10: “STOPPED”

Table of alarms/warnings:

Id | Name Alarm | Warning |
31 | Low suction pressure X X
32 | Low discharge pressure X X
33 | Low oil pressure X X
34 | Low intermediate pressure X X
35 | Low superheat X b3
36 | Low discharge temperature X X
37 | Low oil temperature x x
38 | Low intermediate temp. X X
39 | High discharge press. x X
40 | High oil pressure x X
41 | High intermediate press. X b 4
42 | High superheat X X
43 | High discharge temp. X X
44 | High oil temperature x X
45 | High intermediate temp. X X
46 | High motor current X
47 | Thermistor X

48 | No feedback x

49 | System error x




