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HEATING & COOLING

30GB040-200, 30GT225-280
rlotronic™ Reciprocating Liquid Chillers

Controls and Troubleshooting
50 and 60 Hertz

200 and 30GT225-280 chillers.

IMPORTANT: This publication contains troubleshooting data for 30GB040-

30GB circuits are identified as circuits 1 and 2, and 30GB compressors
are identified as compressors 1 through 8.

30GT circuits are identified as circuits A and B, and 30GT compressors
are identified as A1-A4 in circuit A, and B1-B4 in circuit B.
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SAFETY CONSIDERATIONS

Installing, starting up and servicing this equipment can
be hazardous due to system pressures, electrical compo-
nents and equipment location (roofs, elevated structures, etc.).

Only trained, qualified installers and service mechanics
should install, start-up and service this equipment.

Untrained personnel can perform basic maintenance func-
tions, such as cleaning coils. All other operations should be
performed by trained service personnel.

When working on the equipment, observe precautions in
the literature and on tags, stickers and labels attached to the
equipment.

® Follow all local safety codes.
® Wear safety glasses and work gloves.

® Use care in handling, rigging and setting bulky
equipment.
® Use care in handling electronic components.
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ELECTRIC SHOCK HAZARD

Open all remote disconnects before
servicing this equipment.

Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.
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INTRODUCTION

This publication contains infermatioi® on the electronic
control system, and control system troubleshooting for the
30GB040-200 and 30GT225-280 Flotronic™ liquid chill-
ers, and on Flotronic units with factory-installed options
(FIOP).

The Flotronic chillers are equipped with electronic ex-
pansion valves (EXVs) or, on FIOP units, conventional ther-
mostatic expansion valves (TXVs). The chillers are also
equipped with liquid line solenoid (LLS) valves, except
30GT225 which has a tight-sealing EXV. The 30GT225-
280 chillers are not available with the TXV FIOP.

Differences in operations and controls between standard
and FIOP units are noted in appropriate sections in this pub-
lication. Refer to the Installation, Start-Up and Service In-
structions and the Wiring Diagrams for further details.

A WARNING

This unit uses a microprocessor-based electronic con-
trol system. Do not use jumpers or other tools to short
out components, bypass or otherwise depart from rec-
ommended procedures. Any short-to-ground of the con-
trol board or accompanying wiring may destroy the board
or electrical component.

FLOTRONIC™ CONTROL SYSTEM

General — The 30GB040-200 and 30GT225-280 air-
cooled reciprocating chillers contain a microprocessor-
based electronic control system that controls and monitors
all operations of the chiller, except as noted on FIOP units.

The control system is composed of several components
as listed below and identified in Fig. 1, 2 and 3.
processor board
relay board
electronic expansion valve driver board
display board
thermistors
electronic expansion valve or FIOP thermostatic expan-
sion valve
liquid line solenoid valve
compressor protection control system (CPCS, optional on
040-060 units) or control relay
® accessory board (field installed)
® demand limit board (field installed)

The Flotronic control system monitors and controls the
following:

® cooler leaving-water temperature control (compressor
capacity)

electronic expansion valve

condenser fans (head pressure control)

demand limiting

temperature reset

pulldown control

diagnostic display

safety functions

unit checkout (Quick Test)

Processor Board — The processor board, shown in
Fig. 1, 2 and 4, is the heart of the control system. It con-
tains the microprocessor, MicCroprocessor memory, power
supplies, analog-to-digital converters, electronic expansion
valve drivers, relay drivers and display drivers.

The processor board is covered with a sheet metal cover
that contains heaters that are used to keep the processor board
above 32 F (0° O).

All electrical connections to the processor board are made
through wire and ribbon cable connectors, located around

!

the outside of the board. The use of the connectors is shown
in Fig. 5A and 5B. PR LR

Connected to the miroprocessor are 4 to 9 thermistors
that are used to sense various temperatures throughout the
system.

The microprocessor also monitors several switches in the
unit. These switches are listed in Table 1.

From one to 5 potentiometers are connected to the pro-
cessor board. These potentiometers are used to input set
points to the microprocessor. The potentiometers are listed
in Table 2.

The microprocessor also controls outputs. All relay out-
puts are controlled through the relay board which plugs
into the processor board through a ribbon connector. The
microprocessor board also controls a 2-digit LED display
located on the display board (see Fig. 1 and 2). The display
board plugs into the processor board through a ribbon ca-
ble. The electronic expansion valves are controlled by the
processor board through the EXV driver board.

The processor board has been programmed to control a
large variety of chillers. To configure the processor board
for the various chillers, 2 methods are used. A configura-
tion header (see Fig. 1 and 4) is located on the processor
board and is used to configure the control at the factory.
The configuration header is a small plastic header that is
plugged into a chip socket. The header contains 8 small
wire jumpers that are selectively broken to configure the
unit. The purpose of each jumper is listed in Table 3.

IMPORTANT: Do not change the factory configura-
tion as it could result in improper operation of the
unit.

To allow for field-selectable options a second configura-
tion method is also used. A small dip switch assembly is
located on the processor board as shown in Fig. 1 and 4.
The header contains 8 dip switches protected by a plastic
cover. The cover must be removed for access to the switches.

IMPORTANT: Always replace the plastic cover af-
ter adjusting the dip switches. The switches should
only be adjusted when the control circuit circuit breaker
is OFF.

The purpose of the switches is listed in Table 4.

When the unit is shipped, the pulldown switch no. 3 (on
all units), and the single unloader switch no. 6 (on 30GB040-
080 units only), are in the ON position; all other switches
are in the OFF position.

Electronic Expansion Valve (EXV) Driver Board
— The processor board controls the operation of the elec-
tronic expansion valve through he EXV driver board. The
EXYV driver board amplifies the signal from the processor
board to the electronic expansion valve by increasing the
voltage to the EXV stepper motor, and by increasing the
duty cycle of the stepper motor. This results in an increase
in the available torque output of the stepper motor. The EXV
driver board is powered by a separate 12.5-v transformer.

Relay Board — The relay board is used to control all
24-, 115- and 230-volt loads. The relay board is connected
to the processor board through a ribbon cable, which is per-
manently attached to the relay board. The relay board is
shown in Fig. 1 and 3. The electrical connections to the re-
lay board are shown in Fig. 3 (J5 and J6).

The relay board contains eight 24-v relays and five 115-

or 230-v relays. The relays and their use are listed in Table
5.




\COMPRESSOR
PROTECTION BOARD

PROCESSOR ACCESSORY CPCS BOARD
BOARD RESET (ONE/COMPRESSOR)
CONTROL BOARD ALARM
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BOARD DISPLAY
BOARD
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BOARD \ SET POINT DISPLAY BUTTON
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SWITCH
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NOTE: On 30GB040-070 units, components connected to processor board are same as shown.
See Wiring Diagrams for location details.

Fig. 1 — Typical Control Box for 30GB075-200 Units
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Fig. 2 — Control Box Components
(30GT225-280)
Display Board — The display board is located in the board contains the cooler leaving water temperature set point
control box on 30GB040-070, on the gage panel on potentiometer, a 2-digit, 7-segment display and the dis-
30GB075-200 (as shown in Fig. 1), and in the control box play switch. The display is used to convey operating infor-
on 30GT225-280 (Fig. 2). The board is connected to J10 mation and error codes. Refer to the Operating Information
on the processor board through a ribbon cable. The display section for further details.




Table 1 — Input Switches

Table 3 — Configuration Header

SWITCH JUMPER
CODE DESCRIPTION LOCATION NO. FUNCTION SETTING | MEANING
NAME 5 " 5PS Bosd T or GRoAT 1,2 Type Unit | W Air-Cooled Chiller
N S1* Compr 1 or A1 Fault Signal oard 1 or CR-
S2 | Compr 2 or A2 Fault Signal | CPCS Board 2 or CR-A2 abm | 5combressore
S3 Compr 3 or A3 Fault Signal { CPCS Board 3 or CR-A3 Oom 4 Compressors
S4 Compr 4 or A4 Fault Signal { CPCS Board 4 or CR-A4 3.4, 5 No. Compressors o 5 Compressors
S5* Compr 5 or B1 Fault Signal | CPCS Board 5 or CR-B1 * omo 6 Compressors
S6 Compr 6 or B2 Fault Signal | CPCS Board 6 or CR-B2 [ Juls] 7 Compressors
s7 Compr 7 or B3 Fault Signal | CPCS Board 7 or CR-B3 ooo 8 Compressors
S8 Compr 8 or B4 Fault Signal | CPCS Board 8 or CR-B4
S9 Remote On/Off J2 Terminals 13, 14** 6 Type Expansion Valve o _E&\\;
S11 Loss-of-Charge 8ir 1orA | Lead 8ompr 8ir 1 oré . 50 Fz
S$12 Loss-of-Charge Cir 2 or B | Lead Compr Cir 2 or 7 Power Frequenc
813t | Oil Press. Switch Cir. 1 or A| Lead Compr Cir 1 or A quency o 50 Hz
S141 | Oil Press. Switch Cir. 2 or B| Lead Compr Cir 2 or B 8 Not Used m] No Significance
S15 Display Switch Display Board
R for 30GB040-060 B =Jumper broken (open circuit)
* or - _ " B
+Accessory on 30GB040-060 0 =Jumper not broken (closed circuit).
“*See Fig. 19 for 30GT225-280 location.
NOTE 30GT225-280 circuits are identified as A and B.
Table 2 — Adjustable Input Potentiomenters
CODE STANDARD/ DEFAULT
NAME DESCRIPTION LOCATION RANGE OPTIONAL VALUE
; ; 4010 70 F (4.4 to 21 C) 70F (21 C)
P1 Cooler LWT Set Point Display Board 15 to 70 F* (~ 9.4 to 21 C)* Standard 42F (5.6 C)
P3 Reset Limit Set Point Accessory Board 0to 80F (0to 44.4C) Optional 0F (0C)
P4 Demand Limit Set Point Demand Limit Boardt 0 to 100% Optional 0%
P5 Reset Ratio Set Point Accessory Board 0 to 100% Optional 0%
P6 Reset Set Point Accessory Board 0to95F (~17.810 35C) Optional OF (—-17.8C)
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Fig. 3 — Relay Board

Table 4 — DIP Switch Assembly (see Fig. 1)

SWITCH | FuncTiON | SETTING® MEANING
ON Return Reset
1 Reset Mode OFF Space or OA Reset
ON Reset Used
2 Reset Select OFF Reset Not Used
ON Pulldown Used
3 | Pulidown Select | g Pulldown Not Used
4 Not Used OFF
P ON Demand Limit Used
5 Demand Limit | Sgr | pemand Limit Not Used
OFF, OFF No Unloaders
6,7 Unloader ON, OFF 1 Unloader
OFF, ON 2 Unloaderst
: ON Brine Chiller
8 Brine Select OFF Water Chiller

*Turn control circuit power OFF to change settings.
tUnloaders not available on 30GB175-200 or 30GT225-280

WARNING: Do not change brine selection dip switch to brine
unless unit has been factory modified for brine application Unit
damage can occur. Some standard units, however, are suit-
able for brine application, requiring only the field installation of
Motormaster® control and wind baffles. Contact your Carrier
representative for details
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Fig. 4 — Processor Board

Table 5 — Output Assignments (J5 and J6)
(Refer to Fig. 5A and 5B)

RELAY NO. DESCRIPTION LOCATION TYPE VOLTAGE
K1 Compressor Relay 1 or A1 Relay Board SPST Contacts 24 vac
K2 Compressor Relay 2 or A2 Relay Board SPST Contacts 24 vac
K3 Compressor Relay 3 or A3 Relay Board SPST Contacts 24 vac
K4 Compressor Relay 4 or A4 Relay Board SPST Contacts 24 vac
K5 Compressor Relay 5 or B1 Relay Board SPST Contacts 24 vac
Ké Compressor Relay 6 or B2 Relay Board SPST Contacts 24 vac
K7 Compressor Relay 7 or B3 elay Board SPST Contacts 24 vac
K8 Compressor Relay 8 or B4 elay Board SPST Contacts 24 vac
K9 Liquid Line Solenoid Circuit 1 or A Relay Board SPST Contacts 115/230 vac*
K10 Liquid Line Solenoid Circuit 2 or B Relay Board SPST Contacts 115/230 vac*
K11 Condenser Fan Stage 1 Relay Board SPST Contacts 115/230 vac*
K12 Condenser Fan Stage 2 Relay Board SPST Contacts 115/230 vac*
K13 Alarm Relay Relay Board SPST Contacts 115/230 vac*

- EXV Output Circuit 1 or A Processor Board Logic Level Driver 12 vde
- EXV Qutput Circuit 2 or B Processor Board Logic Level Driver 12 vde
- LED Output Display Board 2-Digit LED 5 vdc

*There are separate boards for 115 and 230 vac
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Thermistors — The electronic control uses up to 9 ther-
mistors to sense temperature. These sensors are:

CODE NO. PURPOSE
T1 Cooler Leaving Water
T2 Cooler Entering Water
T3 Saturated Condensing Temperature — Circuit 1 or A
T4 Saturated Condensing Temperature — Circuit 2 or B
T5* Cooler Saturation Temperature — Circuit 1 or A
T6* Cooler Saturation Temperature — Circuit 2 or B
T7* Compr Return Gas Temperature — Circuit 1 or A
T8* Compr Return Gas Temperature — Circuit 2 or B
TG10 Reset Temperature Sensor (Accessory)

*Not used on FIOP units with TXV

The general location of the thermistors is shown in Fig. 6
(30GB040-070) or Fig. 7 (30GB075-200) or Fig. 8 (30GT225-
280). All thermistors are identical in the temperature vs re-
sistance and voltage drop performance. See Thermistor
Troubleshooting for temperature vs resistance and voltage
drop characteristics.

T1 — COOLER LEAVING WATER SENSOR — This ther-
mistor is located in the leaving water nozzle. The thet-
mistor probe is immersed directly in the water. Actual lo-
cation is shown in Fig. 6, 9, 10.

T2 — COOLER ENTERING WATER SENSOR — This
thermistor is located in the cooler shell in the first baffle
space in close proximity to the cooler tube bundle. Actual
location is shown in Fig. 6, 9, 10.

T3, T4 — SATURATED CONDENSING TEMPERA-
TURE SENSORS — These 2 thermistors are clamped to
the outside of a return bend of the condenser coils The ex-
act locations are shown in Fig. 6, 11A and 11B.

T5, T6 — COOLER SATURATION TEMPERATURE SEN-
SORS — These thermistors are located next to the refrig-
erant inlet in the cooler head. The thermistors are immersed
directly into the refrigerant. Actual location is shown in Fig. 6,
7, 8,9, 10. (Not used on FIOP units.)

T7, T8 — COMPRESSOR RETURN GAS TEMPERA-
TURE SENSORS — These thermistors are located in the
lead compressor in each circuit in a suction passage after
the refrigerant has passed through the motor and is entering
the cylinders. See Fig. 12. (Not used on FIOP units.)

T10 — RESET SENSOR — This is an accessory sensor
and is mounted remotely from the unit. It is used for out-
side air or space temperature reset.

All thermistors are checked by the processor board to see
that they are not open or shorted.

Electronic Expansion Valve (EXV) Standard Unit
— The Flotronic™ chiller is equipped with the new Carrier-
designed electronic expansion valves and liquid line sole-
noid valves (except 30GT225). A cutaway view of the valve
is shown in Fig. 13.

The high-pressure refrigerant enters the valve through the
bottom. A group of calibrated slots have been machined
into the side of the orifice assembly. As the refrigerant passes
through the orifice, it drops in pressure and changes to a
2-phase refrigerant. To control the flow of refrigerant for
different operating conditions, the sleeve moves up and down
over the orifice and modulates the size of the orifice. This
sleeve is moved by a linear stepper motor. The stepper mo-
tor moves in increments and is controlled by the processor
board through the EXV driver board. As the stepper motor
rotates, the motion is translated into linear movement of the
lead screw. Through the stepper motor and lead screw, 760
discrete steps of motion are obtained. The large number of
steps and the long stroke result in very accurate control of
the refrigerant flow.

The valve is controlled by the microprocessor. Two
thermistors are used to determine the suction superheat. One
thermistor is located in the cooler and the other is located
behind the compressor motor in a passage entering the cyl-
inders. The difference between the 2 sensors is used to con-
trol the suction superheat. On normal TXV systems the su-
perheat leaving the evaporator is normally 10 F (5.6 C).
The motor then adds approximately 20 F (11 C) superheat
resulting in 30 F (16.7 C) superheat entering the compres-
sor cylinders. With the electronic valve, superheat of re-
frigerant entering the cylinders is controlied to 20 F (11 C),
and 29 F (16 C) on 30GT250 and 280, which results in 0°
to 5 F (2.8 C) superheat leaving the cooler, and 4 to 9 F (2
to 5 C) superheat on 30GT250 and 280 units. This results
in cooler performance improvement through the reduction
of superheating in cooler.

Because the valves are controlled by the processor board,
it is possible to keep track of the valve position. The valve
position is used to control head pressure and to monitor the
system refrigerant charge.

During initial start-up, the valve is initialized by cycling
the valve to the fully closed position. After the initializa-
tion period, the position is monitored by the processor board
by keeping track of the amount of valve movement.

The electronic valve is also used to limit the maximum
cooler saturated suction temperature to 55 F (12.8 C). This
makes it possible for the chiller to start at high cooler water
temperatures without overloading the compressor. This is
commonly known as an MOP (maximum operating
pressure).

Thermostatic Expansion Valve (TXV, 30GB only)
— The Flotronic FIOP chiller is equipped with conven-
tional thermostatic expansion valves, and liquid line sole-
noid valves, one each per circuit. The TXV is factory set to
maintain 8 F to 10 F (4.4 C to 5.6 C) superheat of vapor
leaving the cooler by controlling flow of refrigerant into the
cooler. Superheat can be reset but should be done only if
absolutely necessary. When the TXV is used, thermistors
T5, T6, T7 and T8 are not required.

The TXV incorporates an MOP feature to limit the cooler
suction to 55 F (12.8 C), making it possible for the com-
pressor to start at high cooler water temperatures without
overloading.
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LH COIL 30G6B045, 050 RH COIL

SENSOR LOCATION ON
RETURN BEND

I9th TUBE FROM BOTTOM OF COIL

LH COIL 306B040, 046 RH COIL

Compressor End — Headers Removed
CONDENSER COILS

LEAVING WATER T COMPRESSOR
END

P 306B045,050,
055,060 ONLY

SUCTION
——
SEE BELOW : B O
COOLER *
°0 0o 50
‘ “
T2/

REFRIGERANT INLET
3068040,046,070 ONLY

—— |\
-

ENTEING REFRIGERANT INLET
30GB045,050
WATER 055,060 ONLY

.’

306B040, 046 ONLY 30GBO70_ ONLY

T5*
11O

*Only on Flotronic™ Chiller (with (EXV).
Fig. 6 — Sensor Locations; 30GB040-070
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CONDENSER CONDENSER
CIRCUIT | H ‘CIRCUITZ
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)

MUFFLERS

FILTER
DRIER

CIRCUIT I

lo-O COOLER
TI — 1 — 1

SN

Fig. 7 — Typical Thermistor Locations; 30GB075-200

SEEEGER SEGEEE

(ot TR
il | UL
i)

MUFFLERS
|

[ ]
AV
A

DRIER

FILTER[

e
ol = TR

Fig. 8 — Typical Thermistor Locations; 30GT225-280
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LEAVING WATER
CONNECTION

COOLER LEAVING ENTERING WATER
z/y‘_ll\;l'ER SENSOR CONNECTION

COOLER
WATER BAFFLE
SUCTION
CONNECTION
R LV 2 T
: “ THERMISTORS

SATURATED
COOLER SENSORS

{ [ EACH CIRCUIT)
(TS5 AND T6)

INLET
CONNECTION

COOLER TUBE
(TYPICAL) THERMISTOR

COOLER ENTERING
WATER SENSOR
(T2)
30GB075—200

Fig. 9 — Typical Cooler Thermistor Locations

COOLER ENTERING COOLER TUBE COOL.ER LEAVING
2NAT)ER TEMP SENSOR (TYPICAL) WAT)ER SENSOR
T2 (T1

WATEH

- ) ) i \our/

COOLER
SATURATED
TEMP.
SENSORS

(I EA CKT)

[ 84

30GT225—280
Fig. 10 — Cooler Sensor Locations
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°

eoi I
T3
T4 T
J
| — 0[]
END OPPOSITE [l
=" CONTROL BOX o \—1 %
t VERTICAL
N colL ta
o CD %C) \
___(? O CDO O _O__ S \
1 K r—+t-
VIEW J-J - VIEW K-K fen)
30GB075, 080
END OPPOSITE
" CONTROL BOX
T4 -
FLAT COIL J §<'/T4
Uﬂ i UUU T3
D Q
VERTICAL =
S\, Y coiL =
T , 1
VIEW J-J -~ VIEW J-J
30GB100) {306B090)
30GB090, 100
CENTER
SECTION
VERTICAL VERTICAL
coiL T] F coiL
T LK
COMPRESSOR SIDE OF UNIT VIEW K-K
30GB110, 125
Fig. 11A — Condenser Sensor Locations (SCT)
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T3 CENTER
D UU SECTION
% VERTICAL T] r VERTICAL
5 COIL 3\ colL
A —r L]
N o Lk

VIEW J-J COMPRESSOR SIDE OF UNIT VIEWK-K

30GB150, 175, 200

CENTER
SECTION

TR
WL
L L

VIEW J-4 COMPRESSOR SIDE OF UNIT VIEW K-K
30GT225—280

VERTICAL VERTICAL
COlL colL

Fig. 11B — Condenser Sensor Locations {SCT)
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THERMISTOR*
REFRIGERANT TEMPERATURE
ENTERING CYLINDERS

*Lead compressor only.

30GB040—200

LOSS OF OlL PRESSURE
CHARGE SWITCH SWITCH

HIGH PRESSURE _
SWITCH (EACH N
COMPRESSOR)

DISCHARGE
GAS
THERMOSTAT
(EACH
COMPRESSOR)
THERMISTOR *
REFRIG TEMP
ENTERING
CYLINDERS
HIGH SIDE *
OIL PRESSURE
CONNECTION
LOW SIDE oIL*
PRESSUR
CONNECTION
SIGHT GLASS

30GT225—280

Fig. 12 — Compressor Sensor Location

| ORIFICE ASSEMBLY
2 SLEEVE

3 LEAD SCREW

4 STEPPER MOTOR

Fig. 13 — Electronic Expansion Valve

30GB Compressor Protection Control System
(CPCS) or Control Relay (CR) — The CPCS control
system is standard on 30GB070-200 units and available as
an accessory on 30GB040-060 units. The 30GB040-060 units
are factory equipped with a control relay which operates
same as the CPCS except that compressor ground current
protection is not provided

The CPCS is shown in Fig. 1. There is one for each
compressor. They are used to control and protect the
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compressors and crankcase heaters. The CPCS provides the
following functions:

compressor contactor control

crankcase heater control

compressor ground current protection
status communication to processor board
high-pressure protection

discharge gas temperature protection

One large relay is located on the CPCS board. This relay
controls the crankcase heater and compressor contactor, and
also provides a set of signal contacts that the microproces-
sor monitors to determine the operating status of the com-
pressor. If the processor board determines that the compressor
is not operating properly through the signal contacts, it will
lock the compressor off by de-energizing the proper 24-v
control relay on the relay board. The CPCS board contains
logic that can detect if the current-to-ground of any com-
pressor winding exceeds 2.5 amps; if so, it shuts down the
COMPIessor.

A high-pressure switch and discharge gas thermostat are
wired in series with the compressor board. If these switches
open during operation of a compressor, the compressor will
be stopped, the failure will be detected through the signal
contacts, and the compressor will be locked off. If the lead
compressor in either circuit is shut down by the high-
pressure switch, discharge gas thermostat, ground current
protector or oil safety switch, all compressors in that circuit
are blocked via the oil pressure switch.

30GT Compressor Ground Current (CGF) Pro-

tection Board and Control Relay (CR) — The
30GT225-280 units contain one ground current protection
board (CGF) for each refrigeration circuit. The CGF board
contains logic that can detect if the current-to-ground of any
compressor winding exceeds 2.5 amps. If this occurs, the
lead compressor in that circuit is shut down along with other
compressors in that circuit.



A high-pressure switch and discharge gas thermostat are
wired in series with a control relay (CR) for each compres-
sor. The lead compressor in each circuit also has the CGF
contacts described above. If any of these switches open dur-
ing operation of a compressor, the CR relay is deenergized,
stopping the compressor and signaling the processor at the
J2 inputs to lock out the compressor. If the lead compressor
in either circuit is shut down by these safeties, all compres-
sors in that circuit are also shut down.

Accessory Reset Board (See Fig. 1, 2, and 14)
— The processor board is programmed to handle several
types of temperature reset. The following 3 types of reset
may be used:

® return water reset

® outside-air temperature reset

@ space temperature reset

The accessory board is required to use temperature reset
The board contains the following potentiometers:

CODE NAME DESCRIPTION RANGE
P3 Reset Limit Set Point (00: 4%(.)4':0)
P5 Reset Ratio Set Point 0 — 100%
; 0—95F
P6 Reset Set Point (-17.8 — 35C)

The board is equipped with a prewired cable and connec-
tor, and the control box is predrilled to accept the board.

@ @ 32GB500254 @
“o

Lo J 90

RESET LIMIT

o Q 100
°r PERCENT
NAY GHILLER VAV GHILLER
WARMUP RESET ECON MIN RESET
TEMP TEMP B H H H H POSITION RATIO

(I

Fig. 14 — Accessory Board

Demand Limit Board — The demand limit board or
demand limit control module (DLCM), provides 2 demand
limit steps. The first step is between 50% and 100% of max-
imum compressor displacement and the second step is be-
tween 0% and 50% displacement. The 2 steps must be con-
trolled through an external switching device that determines
when to limit unit capacity.

Refer to separate Accessory Demand Limit Control Mod-
ule Installation Instructions for additional information.

OPERATING INFORMATION

Digital Display — The electronic control system uses a
2-digit LED display located on the display board (see Fig. 1
and 2) to display operational information and diagnostic codes.

When the control ON-OFF switch is turned on, the dis-
play shows a 20 for 2 minutes to indicate that the control is
in the initialization mode. During this period, the electronic
expansion valve position is initialized and the water tem-
peratures are allowed to stabilize.

IMPORTANT: If the display button is pressed dur-
ing the 2-minute period, the control goes into Quick
Test mode. See Quick Test section for details.

After the 2-minute period, the display turns off and the
unit is allowed to start approximately 90 seconds after the
display is shut off. If the button is pressed after the 20 has
been removed from the display, the diagnostic information
is shown as long as the button is held in. The numbers that
are shown in the display have the following significance:

CODE NO. OPERATIONAL STATUS
0-12 Capacity Stage
20-26 Operational Information
51-87 Overload Information

Refer to the unit’s label diagram and the display code
section of this book for further details.

Under normal operation, only the stage number is dis-
played when display button is pressed. If a status code or
an overload code is displayed, the display will rotate every
2 seconds and will display up to 3 codes. Overload infor-
mation takes priority over all other codes. The codes are
stored by the microprocessor as long as the board remains
energized.

IMPORTANT: The memory is cleared when power
is removed from the processor board.

DISPLAY CODES — The digital display shows up to 3
codes as described in the digital display section above. There
are categories of display codes shown during normal oper-
ation. During Quick Test, these codes do not apply.

0-12 STAGE NUMBER - The capacity stage number is
always displayed when the display button is pressed unless
there are 3 diagnostic codes. Diagnostic codes override the
stage number and operating information codes.

Refer to the installation book for the number of stages
and loading sequence for the chiller.

20-26 OPERATIONAL CODES — The operational codes
are displayed to indicate that the unit is operating in a spe-
cial mode of operation. The set point and number of active
stages may be controlled by another signal other than just
the cooler leaving water temperature. The operational codes
are listed in Table 6.

[ 34

Table 6 — Operational Codes

CODE NO. DESCRIPTION
20 Initializaion Mode
21 Temperature Reset in Effect
22 Demand Limit in Effect
24 Pulidown Control in Effect
26 Remote On/Off in Effect
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Initialization Mode — This will only be displayed during
the first 2 minutes of operation after the power ON-OFF
switch has been turned ON. The display is always ener-
gized. If the display button is pressed during this period,
the unit goes into Quick Test.

Temperature Reset — This indicates that the unit is using
temperature reset to adjust the set point. The leaving water
temperature may not equal the cooler leaving-water tem-
perature set point potentiometer setting. The set point can
be adjusted based on return water, outside air temperature
or space temperature.

Demand Limit — This indicates that the capacity of the
unit is being limited by the demand limit potentiometer.
The unit may not be able to produce the desired leaving
water temperature and the unit may not load to full
capacity.

Pulldown Control — If this option is being used and the
cooler water temperature is warm, this option will limit the
capacity so that the water temperature leaving the cooler
does not decrease faster than 1° F (0.6° C) per minute.

Remote On/Off — This indicates unit is under control of a
field-installed remote ON/OFF switch.

51-87 OVERLOAD CODES — The control contains ex-
tensive diagnostic capabilities. If something is not function-
ing properly, the control will energize the alarm light (see
Fig. 1 and 2) and will display a diagnostic code from 51 to
87. These codes, the action to be taken and the reset method
are described in the Control Troubleshooting and Service
section (see Table 10).

Quick Test (Table 7) — The Quick Test program uti-
lizes the 2-digit LED display (Fig. 1 and 2) on the display
set point board to show status of all input and output sig-
nals to the microprocessor control.

Display action and Quick Test procedure are described
below.

The Quick Test is a 42-step program that provides a means
of checking all input and output signals of the microproces-
sor control prior to unit start-up. This check ensures that all
control options, thermistors and control switches are in proper
working order.

To initiate the Quick Test program, first turn the unit
control switch to the ON position. When a 20 appears in
the display, immediately press the display button once. An
88 will appear in the display and the alarm light will be
energized; this indicates that the microprocessor in the con-
trol system is ready to run the Quick Test program.

IMPORTANT: Do not allow the unit control circuit
to remain energized with 20 showing in the display
for more than 2 minutes. If the display button is not
pressed within this time, the control will attempt to
start the unit.

For each step of the 42-step program, the display button
must be pressed rwice. On the first press, the step number
is displayed; the second press initiates the required action,
and the code as shown in Table 7 is displayed.

NOTE: The step number is a numeral followed by a deci-
mal point ( a 2-digit number has a decimal point after each
numeral). The action code number is one or 2 digits with
no decimal point(s).
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IMPORTANT: Once the Quick Test is initiated, the
display button must be pressed at least once every 10
minutes for the control to remain in the Quick Test
mode. If the button is not pressed within this time,
the control will attempt to start the unit.

To recheck any step in the Quick Test, the control must
be recycled by turning the unit control circuit breaker OFF
for a few seconds, then ON again. Restart the Quick Test
program as described above and proceed through the Quick
Test steps. Press the display button twice for each step until
the step to be rechecked is reached.

The Quick Test program is divided into 3 sections as de-
scribed below and shown in Table 7.

A. QUICK TEST STEPS 1.-1.5 — UNIT CONFIGURA-
TION — The microprocessor in the unit control system is
programmed by 2 switch assemblies located on the proces-
sor board (Fig. 1). The configuration header is factory set
(Table 3) and cannot be changed in the field. The dip switch
assembly contains 8 microswitches that must be set in ac-
cordance with various options and accessories selected by
the customer. All dip switches should be checked and set to
the proper position for options selected during the Quick
Test. Dip switch functions and display codes are shown in
Fig. 1 and in Tables 4 and 7.

This section of the Quick Test also checks the loss-of-
charge switches and the low oil pressure switches.

B. QUICK TEST STEPS 1.6.-3.0. — THERMISTORS AND
SET POINT POTENTIOMETERS — In these steps, the
microprocesor checks the resistance values of all sensors
and set point potentiometers to ensure that they are func-
tional, connected properly and set within the proper range
for the unit configuration.

Nominal resistance values for all sensors range from 363,000
to 219 ohms. Normal display code for good sensors is 1.
Display code 0 indicates a faulty potentiometer, thermistor
or wiring. A 0 display could also indicate the option is not
being used.

Ohm settings within 10% to 90% of full-scale resistance
are within acceptable range limits.

C. OUTPUT RELAYS, STEPS 3.1.-4.2. — These Quick
Test steps allow the microprocessor to check the output sig-
nals from the various relay boards in the unit control sys-
tem. In addition, the operation of all condenser fans and
compressors is checked at each step.

Normal display code for steps 3.1. through 3.4. is 1. In
steps 3.5. through 4.2., each compressor is started and al-
lowed to run for approximately 10 seconds. At start-up, 0
will appear, followed by a 1 in a few seconds. At the end
of the 10-second test, code O returns to the display, indi-
cating that the test step has been successfully completed.
The code 1 indicated that the compressor protection circuit
was tested.

Fan and compressor operating sequence for Quick Test
steps 3.1.through 4.2, are shown in Tables 7 and 8.

If Quick Test steps do not operate as described, a defect
exists in one or more the of the following: Relay being tested;
the electronic control; unit wiring.




Table 7 — Quick Test m

SECTION A. — Configuration and Switch Check

STEP NO.

NORMAL
DISPLAY

STEP DESCRIPTION

CONTROL SWITCH

Zt
.

1

a
B -
.

o B
i -
i -
B - B8
i -
-
i -
i -
i -

/]
L/
B
m

Type Unit — Air-Cooled Chiller
Number of Compressors

Number of Unloaders

n — Switches 6 and 7 off

- — Switch 6 on; Switch 7 off

H — Switch 6 off; Switch 7 on

B - standard chiller (Switch off)
Bl - stine Chiller* (Switch on)

B -=xv

-

m — 50-Hertz Power

m — 60 Hertz Power

m — External Reset (Switch off)
- - Return Water Reset (Switch on)
— No Reset (Switch off)

- — Reset Used (Switch on)

— Pulldown Not Used (Switch off)
- — Pulldown Used (Switch on)
m — Demand Limit Not Used (Switch off)

- — Demand Limit Used (Switch on)

— Remote On/Off (Switch open or
jumper not in place)

- — Remote On/Off (Switch closed, or
jumper in place)

- — Loss-of-Charge Switch Closed
#l — Loss-of-Charge Switch Open
B — Loss-of-Charge Switch Closed
B - Loss-of-Charg@ Switch Open
Bl — Low Oil Pressure Switch Closed
B - Low Oil Pressure Switch Open
Bl — Low Oil Pressure Switch Closed

B - Low Oil Pressure Switch Open

Configuration Header
Configuration Header

Dip Switches 6 and 7

Dip Switch 8

Configuration Header

Configuration Header

Dip Switch 1

Dip Switch 2

Dip Switch 3

Dip Switch 5

J2, Terminals 13 and 14 Jumper**
(See Fig. 19 for 30GT225-280
location.)

Circuit 1 Loss-of-Charge Switch

Circuit 2 Loss-of-Charge Switch

Circuit 1 Low Oil Pressure Switch

Circuit 2 Low Oil Pressure Switch

*Do not change select switch to brine on units that do not have modifications for brine Special modifications are required Contact Carrier

for details

+Will always display - for 30GB040-060 unless accessory OPS is installed.

**See Fig 4 for location of EPROM J
EPROM HT204247-1-12, HT204247-

umper must be used to connect terminals J2-13 and J2-14 on the processor board whenever an
1-13 or HT204247-1-14 s installed on the processor board In some cases the EPROMS are labeled

Code 328, Code 329, Code 331 If a new processor board in installed, be sure to check part number of the EPROM on the board If
EPROM is one of the above, a jumper must be installed if not already installed.

IMPORTANT: If jumper is not installed, chiller remains in standby mode No compressors or fans start and Code 26 is displayed This is
not a fault code. If circuit between pins 13 and 14 is open, processor is programmed to initiate a shutdown and hold machine’in standby
This feature makes remote shutdown of chiller easier

If jumper is installed when older software is in unit, chiller operates normally except alarm light remains on and Code 83 is displayed To
remove alarm light and Code 83 display, remove jumper
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Table 7 — Quick Test [EJE]
SECTION A. — Configuration and Switch Check

QuicK NORMAL
TEST DISPLAY
STEP NO

STEP DESCRIPTION

THERMISTOR OR
POTENTIOMETER

i
E E H E E E E ™ E E a H E
! 2
=
H

i
Dn]
o
=

pd
w

o}

— Thermistor OK

— Thermistor Faulty

— Thermistor OK

— Thermistor Faulty

— Thermistor OK

— Thermistor Faulty

— Thermistor OK

— Thermistor Faulty

— Thermistor OK

— Thermistor Faulty or Not Used

— Thermistor OK

— Thermistor Faulty or Not Used

— Thermistor OK

— Thermistor Faulty or Not Used

— Thermistor OK

— Thermistor Faulty or Not Used

— Thermistor OK

— Thermistor Faulty or Not Used

— Potentiometer OK

— Potentiometer Faulty

ignificance

— Potentiometer OK

— Potentiometer Faulty or Not Used

— Potentiometer OK

— Potentiometer Faulty or Not Used

— Potentiometer OK

— Potentiometer Faulty or Not Used

— Potentiometer OK

— Potentiometer Faulty or Not Used

Cooler Leaving Water
Thermistor (T)

Cooler Entering Water
Thermistor (T2)

Condenser Thermistor,
Circuit 1 or A (T3)

Condenser Thermistor,
Circuit 2 or B (T4)

Cooler Thermistor,
Circuit 1 or A (T5t1)

Cooler Thermistor,
Circuit 2 or B (T611)

Compressor Thermistor,
Circuit 1 or A (T7t1)

Compressor Thermistor,
Circuit 2 or B (T81T1)

Accessory Reset
Thermistor (T10)

Leaving Water Set Point
Potentiometer
Accessory Reset Limit

Potentiometer

Accessory Demand Limit
Potentiometer(s)

Accessory Reset Ratio
Potentiometer

Accessory Reset Set Point
Potentiometer

+1Only on Flotronic ™ units (with EXV)
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Table 7 — Quick Test m

SECTION A. — Configuration and Switch Check

QUICK
TEST AR AT STEP DESCRIPTION RELAY NO.
STEP NO.
m - Energize First Stage of Condenser Fans K11
(See Table 8.)
m - Energize Second Stage of Condenser Fans K12
(See Table 8.))
m - Energize Liquid Line Solenoid, Circuit 1 or A K9
m - Energize Liquid Line Solenoid, Circuit 2 or B|| K10
m m These steps energize compressors accord- K1 through K8
ing to chart below for 10 seconds. Display
through then [ shows status of compressor board feedback
contacts:
. ] then [
m — Compressor Board or Relay Off
- — Compressor Board or Relay On

UNIT 30GB

UNIT 30GT

STEP [RELAY [040-060] 070 |075, 080090, 100110, 125 150 |175]200

225-280

Compressor Number

mﬂ K1

K2
K3
K4
1| K5
K6

~

K7
K8

U2ttt

Uttt

1 1 1 1 1 1
2 2 2 2 2 2
- — 3 3 313
Ut Uittt Uttt [UIttT) 4 4
3 3 4 4 5 5
—_ 4 5 5 6 6
— — — 6 7 7
U2ttt | U2ttt | U2ttt U2ttt — | 8

Al
A2
A3
Ad
B1
B2
B3
B4

U — Unloader
[I(If used)

ot

9Steps 3.5. and 3.9. also turn on a condenser fan (see Table 8)

***Standard unloader
tttAccessory unloader.

NOTES:

1 When unloader is energized,
2. Unloaders cannot be used on 30GB175 and 200 or 30GT225-280 units.

will be displayed.
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Table 8 — Condenser Fan Sequence

CONTROLLED BY

FAN FAN -
30GB040,046 o — COMPRESSOR 1 FCA1 35. CR1
2 FC2 3.9 CR2
2| ®®
UNLOADER — (1] @ @ 3,4 FC3 31. First Stage of Microprocessor
30GB045,050,055,060 0 — COMPRESSOR 1 FC1 35 CR1
2 FC2 3.9 CR2
0l ©)O,
3,4 FC3 3.1. First Stage of Microprocessor
UNLOADER ——+{1] @ @ @
5,6 FC4 32 Second Stage of Microprocessor
30GB070 — COMPRESSOR 1,2 FC1 3.5 CPCS1
1,2 FC2 3.9. CPCS3
UNLOADER —}o{1] @ @ @
@ 3,4 FC3 3.1, First Stage of Microprocessor
0,©)O .
5,6 FC4 32 Second Stage of Microprocessor
30GB075,080 1 FC1 35. Compressor No. 1
2 FC4 39. Compressor No 3
)
MIOJO)O)
Eé 3,5 FC2 3., First Stage of Microprocessor
OO
e 4,6 FC3 3.2 Second Stage of Microprocessor
FC1
30GB090, 100 1 FC4 35 &39 | Compressor No. 1 or3
2 @ @ @ 3,57 FC2 341 First Stage of Microprocessor
E b
MO
S @ @ @ 2,4,6,8 FC3 32 Second Stage of Microprocessor
30GB110,125 1 FC1 35. Compressor No. 1
7 FC4 3.9 Compressor No 4
o J
38 x @ @ @ 385 3,59 582 31. First Stage of Microprocessor
SEO 253 5
OO0 | OO
()
2’841’06’ Egg 3.2. Second Stage of Microprocessor
30GB150,175,200 1 FC1 3.5 Compressor No. 1
Compressor No. 4 (150)
7 FC4 3.9.
=
zéx @ @ @ @ B Compressor No. 5 (175-200)
<—II—-O 2O
000 | OOOTF
© o g 151‘ Egg 3.1 First Stage of Microprocessor
82’1%)’ ?’2 Egg 3.2. Second Stage of Microprocessor

CPCS — Compressor Protection Control System (30GB)
CR — Control Relay

*Quick Test display numbers
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Table 8 — Condenser Fan Sequence (cont)

CONTROLLED BY
FAN ARRANGEMENT ':\IAON %rut:iié‘? Normal Control
es
30GT225 7,8 3.5. Compressor A1
9,10 3.9. Compressor B1
% % @ ®® 5,6, 11, 12 31. First Stage of Microprocessor
@ - @ @ @® 1’12 :135416133 32 Second Stage of Microprocessor
30GT250 7,8,10 3.5. Compressor A1
9,17, 18 39 Compressor B1
@ é @ ®@ 5,6, 11,12, 19 31. First Stage of Microprocessor
@ @® * @ @ @® 11 "1’21’ 5? fé,?(’) 32 Second Stage of Microprocessor
30GT280 7,8, 10 3.5. Compressor A1
9,17, 18 39 Compressor B1
¥
@ @ — @ ®@ 56,11 3.1. First Stage of Mlcroprocessor
@O |GEOEOMOOEO 12,19, 20
1’1 221?5:21 (133 32 Second Stage of Microprocessor

*Quick Test display numbers tControl box

Capacity Control — Operating Sequence — When
the ON-OFF switch is turned ON, the conirol will first go
through a 2-minute initialization period. During this period,
the display will continuously be energized with a 20. When
the 20 disappears from the display, the control will begin
to bring compressors on when necessary.

The rate at which the compressors are turned on will de-
pend on the leaving-water temperature difference from the
set point, the rate of change of leaving water temperature,
the return water temperature and the number of compressor
stages on. The control is primarily from leaving water tem-
perature and the other factors are used as compensation.
Because the control is from leaving water, the chiller is in-
dependent of cooler gpm and outside air temperature. Itis a
true droopless control.

30GB — When compressor capacity is first added, the con-
trol will randomly select either circuit 1 or circuit 2, on
units with no unloaders or with 2 unloaders. On units with
one unloader, circuit 1 will always be started first.

30GT — When compressor capacity is first added, the con-
trol will randomly select either circuit A or circuit B (30GT225-
280 units do not have unloaders).

If circuit has been off for 15 minutes then the electronic
expansion valve or LLS will not open for 10 seconds while
the cooler and suction lines are purged of any liquid refrig-
erant. The electronic expansion valve and/or LLS will then
open. Otherwise, the EXV and/or LLS will be opened when
the compressor starts.

The electronic expansion valve will open gradually to pro-
vide a controlled start-up to prevent liquid floodback to the
compressor. Also during this period, the low oil pressure
switch will be bypassed for two minutes.

As additional stages of compression are required, the con-
trol will add compressors and unloaders as shown in Tables
9A and 9B.

If a circuit is to be stopped, the control will first start to
close the electronic expansion valve and/or close LLS. The
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**Power box

compressor will continue to run for 10 seconds to purge the
cooler of any liquid refrigerant.

Electronic Expansion Valve — The microprocessor
controls the electronic expansion valve through the EXV
driver board. Inside the expansion valve is a linear actuator
stepper motor. To control the stepper motor’s position, the
thermistor in the cooler and the thermistor in the lead com-
pressor in each circuit are used to maintain a 20°F
(11° C) difference , and 29° F (16° C) difference on 30GT250
and 280 units. Because the compressor sensor is after the
compressor motor, which adds approximately 15 F (8.3 C)
superheat, the 20 F (11 C) control temperature resuits in 0°
to 5 F (2.8 C) superheat leaving the cooler, and 4 to 9 F (2
to 5 C) superheat on 30GT250 and 280 units. This im-
proves the performance of the cooler.

At initial start-up the valve position is initialized to zero.
After that, the microprocessor keeps accurate track of the
valve position in order to use it for the other control func-
tions in the unit.

The actual control logic is very complex but basically it
monitors the superheat and the rate of change of superheat
to control the position of the valve. The valve stroke is very
large which results in very accurate control of the super-
heat.

The electronic expansion valve is also used to limit the
maximum saturated suction temperature to 55 F (12.8 C)
to keep from overloading the compressor during high cooler
water temperatures. This allows the unit to start with very
warm water temperatures.

Head Pressure Control

FLOTRONIC™ UNITS (WITH EXV) — The microproces-
sor controls the condenser fans to maintain the lowest con-
densing temperature possible, and thus the highest unit ef-
ficiency. Instead of using the conventional pressure method,
the fans are controlled by the position of the electronic ex-
pansion valves and the saturated condensing temperature.
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When the position of the expansion valve is fully open, T3
and T4 are less than 78 F (25.6 C), and superheat greater
than 40 F (22.2 C), fan stages will be removed. When the
valve is approximately %2 open, or T3 and T4 are greater
than 113 F (45 C), fan stages will be added. At each change
of the fan stage, the control will wait one minute to allow
the head pressure to stabilize unless either T3 or T4 is greater
than 125 F (51.6 C), in which case all microprocessor-
controlled fans will start immediately. This method allows
the unit to run at very low condensing temperatures at part
load.

During unit start-up, microprocessor-controlled fans are
turned on to prevent excessive discharge pressure during
pulldown. If outdoor ambient as sensed by T3 or T4 is be-
tween 50 F and 70 F (10 C and 21 C), first-stage fans are
turned on. If ambient is above 70 F (21 C), second-stage
fans also are turned on. Fan sequences are shown in
Table 8.

UNITS WITH TXV (FIOP) — The logic to cycle
microprocessor-controlled fans is based on saturated con-
densing temperature only, sensed by thermistors T3 and T4
(see Fig. 6 and 7). When either T3 or T4 is greater than
113 F (45 C), the microprocessor will turn on an additional
stage of fans. It will turn off a fan stage when T3 and T4
are both below 73 F (22.8 C). At each change of a fan stage
the control will wait for one minute for head pressure to
stabilize unless T3 or T4 is greater than 125 F (51.6 C), in
which case all microprocessor-controlled fans start
immediately.

During unit start-up, microprocessor-controlled fans are
turned on to prevent excessive discharge pressure during
pulldown. If outdoor ambient as sensed by T3 or T4 is be-
tween 50 F and 70 F (10 C and 21 C), first-stage fans are
turned on. If ambient is above 70 F (21 C), second-stage
fans also are turned on. Fan sequences are shown in
Table 8.

Table 9A — Capacity Control Steps, 60 Hz

LOADING SEQUENCE A LOADING SEQUENCE B
Oo .
UNIT 30GB CONTROL | DISPLACEMENT Operating Operating
(Approx) No. of | No. of Compressor No. No. of | No. of Compressor No.
Compr | Cyl | Circuit 1 | Circuit 2 | Compr | Cyl | Circuit 1 | Circuit 2
1 25 1 2 1* - - — — —
040 2 50 1 4 1 - — — - -
Standard 3 75 5 6 1* 2 _ _ _ _
(One Unloader) a 100 5 8 1 5 _ _ — —
040 1 25 1 2 1* — 1 2 — *
Accessory Unloader 2 50 2 4 1* 2" 2 4 1* 2*
Added to 3 75 2 6 1* 2 2 6 1 2"
Compressor No. 2 4 100 2 8 1 2 2 8 1 2
1 20 1 2 1 — — — — —
045 2 40 1 4 1 - — - — -
Standard 3 80 2 8 1* 5 _ _ _ —
(One Unloader) 4 100 5 10 1 5 _ _ — —
A B
045 . .
Accessory Unloader 12 20 & 40 ; g 1* > ; g = 2
Comﬁgeiesc:):oNo. 2 3 80 2 8 1 2 2 8 1 2"
4 100 2 10 1 2 2 10 1 2
1 33 1 4 1* — — — — —
055 2 50 1 6 1 - - - — -
Standard 3 83 2 10 1* 2 _ _ _ _
(One Unloader) 4 100 5 19 1 5 — _ — —
055 1 33 1 4 1* — 1 4 — 2"
Accessory Unloader 2 67 2 8 1* 2* 2 8 1* 2
dded to 3 83 2 10 1* 2 2 10 1 2*
Compressor No. 2 4 100 2 12 1 2 2 12 1 2
1 29 1 4 1* - — - — —
060 2 43 1 6 1 - - - - -
Standard 3 86 2 10 1* 2 - — — -
(One unloader) 4 100 2 12 1 2 — _ — _
060 A B
Accessory Unloader 12 gg gg ; g }* E ; g 1_* g:
Coml:)dr(e’se‘sio.‘;oNo 2 3 86 81 2 10 1* 2 2 10 1 o+
i 4 100 100 2 12 1 2 2 12 1 2
1 25 1 4 1* —_ - — — —
2 38 1 6 1 — - - — -
070 N
Standard 3 % 51| 3 S 2| 2| = -
(One Unloader) 5 88 3 14 1% 2 3 _ _ _ _
6 100 3 16 1.2 3 — - — —

*Compressor unioaded

NOTES:

1 The microprocessor has a random number generator that selects
loading sequence A or B, which in turn determines the compres-
sor circuit that is energized first. This evens out operating hours
on each circuit over an extended period of time.

2 If unit operation is anticipated with system load below minimum
unloaded capacity of chiller:
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a. Consider using 2 smaller units in place of the larger unit.
b. Increase water loop volume to ensure adequate run time (see
Application Data).
¢. Consider adding accessory hot gas bypass package
3 Accessory unloaders cannot be added to 30GB175 and 200 units,
or 30GT225-280 units




Table 9A Capacity Control Steps, 60 Hz (cont)

%

LOADING SEQUENCE A

LOADING SEQUENCE B

A -
UNIT 30GB CONTROL | DISPLACEMENT Operating Operating
(Approx) No. of | No. of | Compressor No. No. of | No. of | Compressor No.
Compr | Cyl | Circuit 1 [ Circuit 2 | Compr | Cyl | Circuit 1 | Circuit 2
1 25 1 4 1* — 1 4 — 3*
070 2 50 2 8 1* 3" 2 8 1* 3*
Accessory Unloader 3 63 2 10 1* 3 2 10 1 3*
Added to 4 75 2 12 1 3 2 12 1 3
Compressor No. 3 5 88 3 14 1,2 3 3 14 1,2 3
6 100 3 16 1,2 3 3 16 1,2 3
1 20 1 4 1* - - - — -
2 33 1 6 1 - — — — —
075 3 56 2 10 1* 3 — — — —
Standard 4 67 2 12 1 3 — — — —
5 89 3 16 1,2 3 — — — -
6 100 3 18 1,2 3 — — — —
1 22 1 4 1* — 1 4 — 3
075 2 44 2 8 1* 3* 2 8 1* 3
Accessory Unloader 3 56 2 10 1* 3 2 10 1 3
dded to 4 67 2 12 1 3 2 12 1 3
Compressor No. 3 5 89 3 16 1*2 3 3 16 1*,2 3
6 100 3 18 1,2 3 3 18 1,2 3
1 25 1 6 1 - 1 6 - 3
090, 100 2 50 2 12 1 3 2 12 1 3
Standard 3 75 3 18 1,2 3 3 18 1 3.4
4 100 4 24 1,2 3,4 4 24 1,2 3,4
1 17 1 4 1* — — — — —
2 25 1 6 1 — — — — —
090, 100 3 42 2 10 1* 3 - - — —
Accessory Unloader 4 50 2 12 1 3 - - - -
Added to 5 67 3 16 1,2 3 - — — —
Compressor No. 1 6 75 3 18 1,2 3 - — - -
7 92 4 22 1*,2 3,4 — - — —
8 100 4 24 1,2 3,4 — — — —
1 17 1 4 1* - 1 4 —_ 3*
2 33 2 8 1* 3* 2 8 1* 3*
090, 100 3 42 2 10 1* 3 2 10 1 3*
Accessory Unloaders 4 50 2 12 1 3 2 12 1 3
dded to 5 67 3 16 1,2 3 3 16 1 34
Compressor No.1 & 3 6 75 3 18 1,2 3 3 18 1 3,4
7 92 4 22 1,2 3,4 4 22 1,2 3*4
8 100 4 24 1,2 3,4 4 24 1,2 3,4
1 io 1 6 1 - 1 6 — 4
2 0 2 12 1 4 2 12 1 4
430, 128 3 60 3 18 1,2 4 3 18 1 45
4 80 4 24 1, 4,5 4 24 1,2 45
5 100 5 30 1,2,3 45 5 30 1,2,3 4,5
1 13 1 4 1* — — — - -
2 20 1 6 1 — - - - -
3 33 2 10 1* 4 — — - —
110, 125 4 40 2 12 1 4 - — — —
Accessory Unloader 5 53 3 16 1,2 4 - - - —
Added to 6 60 3 18 1,2 4 — - — —
Compressor No. 1 7 73 4 22 1,2 4,5 - — — —
8 80 4 24 1,2 4,5 —_ — - —
9 a3 5 28 1*,2,3 4,5 — — — -
10 100 5 30 1,2,3 4,5 — — — -
1 13 1 4 1 - 1 4 — 4*
2 27 2 &, 1* 4* 2 8 1* 4*
3 33 2 10 1* 4 2 10 1 4
110, 125 4 40 2 12 1 4 2 12 1 4
Accessory Unloaders 5 53 3 16 1*,2 4 3 16 1 4*5
dded to 6 60 3 18 1,2 4 3 18 1 4,5
Compressor No. 1 & 4 7 73 4 22 1%,2 4,5 4 22 1,2 4*5
8 80 4 24 1,2 4,5 4 24 1,2 45
9 93 5 28 1*,2,3 4,5 5 28 1,2,3 4* 5
10 100 5 30 1,2,3 4,5 5 30 1,2,3 4,5
1 17 1 6 1 — 1 6 — 4
2 33 2 12 1 4 2 12 1 4
150 3 50 3 18 1,2 4 3 18 1 45
Standard 4 67 4 24 1,2 45 4 24 1,2 4,5
5 83 5 30 1,2,3 4,5 5 30 1,2 4,56
6 100 6 36 1,2,3 45,6 6 36 1,2,3 45,6
150 1 1 1 4 1* — - _ — —
Accessory Unloader g ;g ;_ 13 11* " — _ _ -
Added to 33 2 12 1 4 - | = - -
Compressor No. 1 g 44 3 16 1% 4 — - - -
(cont pg 25) 6 50 3 18 1,2 4 - - - -

24

[



Table 9A — Capacity Control Steps, 60 Hz (cont)

LOADING SEQUENCE A LOADING SEQUENCE B
Oo " .
UNIT 30GB CONTROL | DISPLACEMENT Operating Operating
(Approx) No. of | No. of Compressor No. No. of | No of Compressor No.
Compr | Cyl | Circuit 1 | Circuit 2 | Compr | Cyl | Circuit 1 | Circuit 2
150 7 61 4 22 1*,2 4,5 - —_ - —
Accessory Unloader g % g gg 1*1 ‘223 22 - N . _
dded to 10 83 5 30 1,23 45 - - - -
Compressor No. 1 1 94 6 34 1¥23 456 - _ _ _
(cont) 12 100 6 36 1,23 456 - _ ~ —
1 11 1 4 1* _ 1 4 — 4*
2 22 2 8 1* 4* 2 8 1* 4*
3 28 2 10 1* 4 2 10 1 4*
4 33 2 12 1 4 2 12 1 4
150 5 44 3 16 12 4 3 16 1 4*5
Accessory Unloaders 6 50 3 18 1,2 4 3 18 1 4,5
dded to 7 61 4 22 1*,2 4.5 4 22 1,2 4*5
Compressor No. 1 & 4 8 67 4 24 1,2 4,5 4 24 1,2 4,5
9 78 5 28 1%,2,3 4,5 5 28 1,2 4* 5,6
10 83 5 30 1,2,3 4,5 5 30 1,2 456
11 94 6 34 1*,2,3 4,56 6 34 1,2,3 4* 5,6
12 100 6 36 1,2,3 4,56 6 36 1,2,3 45,6
1 14 1 6 1 - 1 6 - 5
2 29 2 12 1 5 2 12 1 5
175 3 43 3 18 1,2 5 3 18 1 5,6
Standard 4 57 4 24 1,2 5,6 4 24 1,2 5,6
5 71 5 30 1,2,3 5,6 5 30 1,2 56,7
6 86 6 36 1,2,3 5,6,7 6 36 1,2,3 56,7
7 100 7 42 1,2,3,4 56,7 7 42 1,2, 56,7
1 13 1 6 1 — 1 6 — 5
2 25 2 12 1 5 2 12 1 5
3 38 3 18 1,2 5 3 18 1 5,6
200 4 50 4 24 1,2 5,6 4 24 1,2 5,6
Standard 5 63 5 30 1,2,3 5,6 5 30 1,2 5,6,7
6 75 6 36 1,2,3 5,6,7 6 36 1,2,3 56,7
7 88 7 42 1,2,3,4 5,6,7 7 42 1,2,3 5,6,7,8
8 100 8 48 1,2,3,4 56,78 8 48 1,2, 5,6,7,8
LOADING SEQUENCE A LOADING SEQUENCE B
% . -
uniT 30T | CONTROL | pispLACEMENT Operating Operating
(Approx) No. of | No. of Compressor No. No. of | No. of Compressor No.
Compr | Cyl Circuit A Circuit B | Compr j Cyl Circuit A Circuit B
1 12 1 6 A1 — 1 6 — B1
2 23 2 12 A1 B1 2 12 Al B1
3 35 3 18 A1,A2 B1 3 18 Al B1,B2
295 4 46 4 24 A1,A2 B1,B2 4 24 A1,A2 B1,B2
5 58 5 30 A1,A2,A3 B1,B2 5 30 A1,A2 B1,B2,B3
6 69 6 36 A1,A2,A3 B1,B2,B3 6 36 A1,A2,A3 B1,82,B3
7 85 7 42 A1,A2 AB,A4 B1,B2,B3 7 42 A1,A2,A3 B1,82,B3,84
8 100 8 48 A1,A2,A3,A4 | B1,B2,B3,B4 8 48 A1,A2,A3,A4 | B1,B2,B3,B4
1 11 1 6 A1 — 1 6 — B1
2 22 2 12 A1l B1 2 12 Al B1
3 32 3 18 A1,A2 B1 3 18 Al B1,B2
4 43 4 24 A1,A2 B1,B2 4 24 A1,A2 B1,B2
250 5 57 5 30 A1,A2,A3 B1.B2 5 30 A1.A2 B1,B2,B3
6 72 6 36 A1,A2,A3 B1,B2,B3 6 36 A1,A2 A3 B1,B2,B3
7 86 7 42 A1,A2,A3,A4 B1,B2,B3 7 42 A1,A2 A3 B1,B2,B3,B4
8 100 8 48 A1,A2,A3,A4 | B1,B2,B3,B4 8 48 A1,A2,A3,A4 | B1,B2,B3,B4
1 13 1 6 Al — 1 6 - B1
2 25 2 12 Al B1 2 12 Al B1
3 38 3 18 A1,A2 B1 3 18 Al B1,B2
4 50 4 24 A1,A2 B1,B2 4 24 A1,A2 B1,B2
280 5 63 5 30 A1,A2,A3 B1,B2 5 30 A1,A2 B1,B2,B3
6 75 6 36 A1,A2 A3 B1,B2,B3 6 36 A1,A2,A3 B1,B2,B3
7 88 7 42 A1,A2,A3,A4 B1,B2,B3 7 42 A1,A2,A3 B1,B2,83,B4
8 100 8 48 A1,A2,A3,A4 | B1,B2,B3,B4 8 48 A1,A2,A3,A4 | B1,B2,B3,B4

“Compressor unloaded

NOTES:

1. The microprocessor has a random number generator that selects
loading sequence A or B, which in turn determines the compres-
sor circuit that is energized first. This evens out operating hours
on each circuit over an extended period of time.

2. If unit operation is anticipated with system load below minimum

unloaded capacity of chiller:
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a. Consider using 2 smaller units in place of the larger unit.
b. Increase water loop volume to ensure adequate run time (see

Application D

ata).

¢. Consider adding accessory hot gas bypass package.

or 30GT225-280 units.

3 Accessory unloaders cannot be added to 30GB175 and 200 units,



Table 9B — Capacity Control Steps, 50 Hz

%

LOADING SEQUENCE A

LOADING SEQUENCE B

UNIT 30GB CONTROL | DISPLACEMENT Operating Operating
(Approx) No. of | No. of Compressor No. No. of | No. of Compressor No.
Compr | Cyl | Circuit 1 [ Circuit 2 | Compr | Cyl | Circuit 1 | Circuit 2
04 2 5 A IO R R R R e
Standard 3 75 2 6 1* 2 _ _ _ _
(One Unloader) 4 100 5 8 1 5 _ _ _ _
040 1 25 1 2 1* — 1 2 — 2*
Accessory Unloader 2 50 2 4 1* 2* 2 4 1* 2"
Added to 3 75 2 6 1* 2 2 6 1 2*
Compressor No. 2 4 100 2 8 1 2 2 8 1 2
046 5 20 ' IS R T I IR R n
Standard 3 80 2 8 1 > _ _ _ _
(One Unloader) a 100 5 10 i 5 _ _ _ _
046 1 2) 4E:) 1 2 1* — 1 4 - 2
Accessory Unloader 2 60 2 6 1" 2r 2 6 1 2
3 80 2 8 1* 2 2 8 1 2
Compressor No. 2 4 100 2 10 1 2 2 10 1 2
050 : 50 A I T N [y e
Standard 3 83 2 10 1% 2 _ _ _ _
(One Unloader) 4 100 5 12 1 5 _ _ _ _
050, 055 1 33 1 4 1* — 1 4 — *
Accessory Unloader 2 67 2 8 1* 2" 2 8 1* 2"
Added to 3 83 2 10 1* 2 2 10 1 2*
Compressor No. 2 4 100 2 12 1 2 2 12 1 2
05 > % ' I S I A (R I i .
Standard 3 86 2 10 1* 2 _ . _ _
(One unloader) a 100 5 12 1 > _ _ _ _
A B
055
1 29 38 1 4 1* — 1 4 — 2*
Accessory Unloader 2 67 67 2 8 1* o 2 8 1* or
3 86 81 2 10 1* 2 2 10 1 o*
Compressor No.2 4 100 100 2 12 1 2 2 12 1 2
1 22 1 4 1* — - — — -
2 33 1 6 1 - — — — —
070 *
Standard 3 &7 Sy e | i Sl 2|2 2| 2
(One Unloader) 5 89 3 16 1%2 3 _ _ _ _
6 100 3 18 1,2 3 — — — —
1 22 1 4 1* — 1 4 — 3*
070 2 44 2 8 1* 3* 2 8 1* 3*
Accessory Unloader 3 56 2 10 1* 3 2 10 1 3*
dded to 4 67 2 12 1 3 2 12 1 3
Compressor No. 3 5 89 3 16 1*,2 3 3 16 12 3
6 100 3 18 1,2 3 3 18 1,2 3
1 22 1 4 1* - — - — -
2 33 1 6 1 — - — — —
080 N
Standard 3 67 5 a2 | 1 s | 2| 2| ° -
(One Unloader) 5 89 3 16 172 3 _ _ _ _
6 100 3 18 1,2 3 — — — —
1 22 1 4, 1* — 1 4 — 3*
080 2 44 2 8 1* 3* 2 8 1* 3*
Accessory Unloader 3 56 2 10 1* 3 2 10 1 3
Added to 4 67 2 12 1 3 2 12 1 3
Compressor No. 3 5 89 3 16 1*,2 3 3 16 1,2 3
6 100 3 18 1,2 3 3 18 1,2 3
1 21 1 6 1 — 1 6 — 3
090 2 50 2 12 1 3 2 12 1 3
Standard 3 71 3 18 1,2 3 3 18 1 3,4
4 100 4 24 1,2 3,4 4 24 1,2 3,4
1 14 1 4 1% — — —_ — —
2 21 1 6 1 — — — — —
090 3 36 2 10 1* 3 — — — —
Accessory Unloader 4 43 2 12 1 3 — - — —
Added to 5 64 3 16 1*,2 3 - — _ —
Compressor No. 1 6 71 3 18 1,2 3 — — — —
7 83 4 22 1%,2 3,4 — — — -
8 100 4 24 1,2 34 — — — —
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Table 9B - Capacity Control Steps, 50 Hz (cont)

LOADING SEQUENCE A LOADING SEQUENCE B
% . .
UNIT 30GB CONTROL | 1)5p| ACEMENT Operating Operating
. STEPS (Approx) No. of | No.of | Compressor No. No. of | No. of | Compressor No.
/ ‘ Compr | Cyl | Circuit 1 | Circuit 2 | Compr | Cyl | Circuit 1 | Circuit 2
‘ 1 17 1 4 1* — 1 4 — 3*
2 33 2 8 1* 3" 2 8 1* 3*
090, 100 3 42 2 10 1* 3 2 10 1 3*
Accessory Unloaders 4 50 2 12 1 3 2 12 1 3
Added to 5 67 3 16 14,2 3 3 16 1 3"4
Compressor No.1 & 3 6 75 3 18 1,2 3 3 18 1 3,4
7 92 4 22 1*,2 3,4 4 22 1,2 3%,4
8 100 4 24 1,2 3,4 4 24 1,2 3,4
1 25 1 6 1 — 1 6 — 3
100 2 50 2 12 1 3 2 12 1 3
Standard 3 75 3 18 1,2 3 3 18 1 3,4
4 100 4 24 1,2 3,4 4 24 1,2 3,4
1 17 1 4 1* - — - — —
2 25 1 6 1 — — — — -
100 3 42 2 10 1* 3 — - - -
Accessory Unloader 4 50 2 12 1 3 - - —_ —
Added to 5 67 3 16 1%2 3 — - - -
Compressor No. 1 6 75 3 18 1,2 3 — - — —
7 92 4 22 1*,2 3,4 - — — —
8 100 4 24 1,2 3,4 — - - —
1 17 1 6 1 — 1 6 — 4
125 2 33 2 12 1 4 2 12 1 4
Standard 3 56 3 18 1,2 4 3 18 1 4,5
4 78 4 24 1, 4,5 4 24 1,2 4,5
5 100 5 30 1,2,3 4,5 5 30 1,2,3 4,5
1 11 1 4 1* - — - - —_
2 17 1 6 1 — — - — —_
3 28 2 10 1* 4 — - - —
125 4 33 2 12 1 4 - — - —
Accessory Unloader 5 50 3 16 1*,2 4 — _ - —
Added to 6 56 3 18 1,2 4 — — — —
Compressor No. 1 7 72 4 22 1,2 4,5 - — — —
8 78 4 24 1,2 4,5 — — - —
9 94 5 28 1*,2,3 4,5 - — — -
10 100 5 30 1,2,3 4,5 — — — —
1 11 1 4 1* — 1 4 — 4*
‘ 2 22 2 8 1* 4 2 8 1* 4*
3 28 2 10 1* 4 2 10 1 4*
125 4 33 2 12 1 4 2 12 1 4
Accessory Unloaders 5 50 3 16 1*,2 4 3 16 1 4*5
Added to 6 56 3 18 1,2 4 3 18 1 4,5
Compressor No. 1 & 4 7 72 4 22 1%,2 4,5 4 22 1,2 4*5
8 78 4 24 1,2 4,5 4 24 1,2 4,5
9 94 5 28 1*,2,3 4,5 5 28 1,2,3 4*5
10 100 5 30 1,2,3 4,5 5 30 1,2,3 4,5
1 14 1 6 1 - 1 6 — 4
2 27 2 12 1 4 2 12 1 4
150 3 45 3 18 1,2 4 3 18 1 45
Standard 4 64 4 24 1,2 4,5 4 24 1,2 4,5
5 82 5 30 1,2,3 4,5 5 30 1,2 45,6
6 100 6 36 1,2,3 4,5,6 6 36 1,2,3 4,56
1 9 1 4 1* - - — - -
2 14 1 6 1 — — - - -
3 23 2 10 1* 4 — — — —
4 27 2 12 1 4 - — — —
150 5 41 3 16 12 4 — —_ — —
Accessory Unloader 6 45 3 18 1,2 4 — — - —
Added to 7 59 4 22 1*2 4,5 - —_ — -
Compressor No. 1 8 64 4 24 1,2 4,5 - — — —
9 77 5 28 1%,2,3 4,5 -— — — -
10 82 5 30 1,2,3 4,5 — — —_ -
11 95 6 34 1%,2,3 45,6 — — — -
12 100 6 36 1,2,3 4,56 — - — -
*Compressor unloaded
NOTES:
1. The microprocessor has a random number generator that selects b. Increase water Joop volume to ensure adequate run time (see
foading sequence A or B, which in turn determines the compres- Application Data)
sor circuit that is energized first. This evens out operating hours ¢ Consider adding accessory hot gas bypass package.
on each circuit over an extended period of time. 3. Accessory unloaders cannot be added to 30GB175, 200 units, or
2 |f unit operation is anticipated with system load below minimum 30GT225, 250 units
unloaded capagity of chiller:
{AQ a. Consider using 2 smaller units in place of the larger unit.
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Table 9B — Capacity Control Steps (cont)

LOADING SEQUENCE A LOADING SEQUENCE B
% : -
UNIT 30GB CONTROL | DISPLACEMENT Operating Operating
(Approx) No. of | No. of Compressor No. No. of | No. of Compressor No.
Compr | Cyl [ Circuit 1 | Circuit 2 | Compr | Cyl | Circuit 1 | Circuit 2
1 9 1 4 1* — 1 4 - 4*
2 18 2 8 1* 4* 2 8 1* 4
3 23 2 10 1* 4 2 10 1 4
4 27 2 12 1 4 2 12 1 4
150 5 41 3 16 1*,2 4 3 16 1 4*5
Accessory Unloaders 6 45 3 18 1,2 4 3 18 1 4,5
Added to 7 59 4 22 1,2 4,5 4 22 1,2 4*5
Compressor No. 1 & 4 8 64 4 24 1,2 4,5 4 24 1,2 5
9 77 5 28 1*,2,3 4,5 5 28 1,2 4*5,6
10 82 5 30 1,2,3 4,5 5 30 1,2 4,56
11 95 6 34 12,3 4,56 6 34 1,2,3 4*.5,6
12 100 6 36 1,2,3 4,5,6 6 36 1,2,3 4,5,6
1 12 1 6 1 — 1 6 - 5
2 23 2 12 1 5 2 12 1 5
175 3 38 3 18 1,2 5 3 18 1 5,6
Standard 4 54 4 24 1,2 5,6 4 24 1,2 5,6
5 69 5 30 1,2,3 5,6 5 30 1,2 5,6,7
6 85 6 36 1,2,3 5,6,7 6 36 1,2,3 5,6,7
7 100 7 42 1,2,3,4 56,7 7 42 1,2,3,4 56,7
1 10 1 6 1 - 1 6 - 5
2 20 2 12 1 5 2 12 1 5
3 33 3 18 1,2 5 3 18 1 5,6
200 4 47 4 24 1,2 56 4 24 1,2 5,6
Standard 5 60 5 30 1,2,3 5,6 5 30 1,2 5,6,7
6 73 6 36 1,2,3 5,6,7 6 36 1,2,3 5,6,7
7 87 7 42 1,2,3,4 56,7 7 42 1,2,3 5,6,7,8
8 100 8 48 1,2,3,4 5,6,7,8 8 48 1,2,3,4 56,78
LLOADING SEQUENCE A LOADING SEQUENCE B
% " -
uniT 30GT | CINTROL | pispLACEMENT Operating Operating
(Approx) No. of | No. of Compressor No. No. of | No. of Compressor No.
Compr [ Cyl Circuit A Circuit B | Compr | Cyl Circuit A Circuit B
1 10(A), 13 (B) 1 6 A1 — 1 6 — B1
2 23 2 12 Al B1 2 12 Al B1
3 36 3 18 A1,A2 B1 3 18 Al B1,B2
295 4 48 4 24 A1,A2 B1,B2 4 24 A1,A2 B1,B2
5 61 5 30 A1,A2,A3 B1,B2 5 30 A1,A2 B1,B2,B3
6 74 6 36 A1,A2,A3 B1,B2,B3 6 36 A1,A2,A3 B1,B2,B3
7 87 7 42 A1,A2,A3,A4 B1,B2,B3 7 42 A1,A2,A3 B1,82,83,B4
8 100 8 48 A1,A2,A3,A4 | B1,B2,B3,B4 8 48 A1,A2,A3,A4 | B1,B2,B3,B4
1 13 1 6 Al — 1 6 — B1
2 25 2 12 Al B1 2 12 Al B1
3 38 3 18 A1,A2 B1 3 18 Al B1,B2
250 4 50 4 24 A1,A2 B1,B2 4 24 A1,A2 B1,B2
5 63 5 30 A1,A2,A3 B1,B2 5 30 A1,A2 B1,B2,B3
6 75 6 36 A1,A2,A3 B1,B2,B3 6 36 A1,A2,A3 B1,B2,B3
7 88 7 42 A1,A2,A3,A4 B1,B2,B3 7 42 A1,A2,A3 B1,B2,B3,B4
8 100 8 48 A1,A2,A3,A4 | B1,B2,B3,B4 8 48 A1,A2,A3,A4 | B1,B2,B3,B4

*Compressor unloaded

NOTES:

1. The microprocessor has a random number generator that selects
loading sequence A or B, which in turn determines the compres- .
sor circuit that is energized first This evens out operating hours *
on each circuit over an extended period of time.

unloaded capacity of chiller: )
a Consider using 2 smaller units in place of the larger unit

. If unit operation is anticipated with system load below minimum
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b. Increase water loop volume to ensure adequate run time (see

Application D

ata)

¢ Consider adding accessory hot gas bypass package.
3. Accessory unloaders cannot be added to 30GB175, 200 units, or

30GT225, 2560 u

nits.




Return Temperature Reset — The control system
is capable of handling leaving-water temperature reset based
on return cooler water temperature. Because the change in
temperature through the cooler is a measure of the building
load, the return temperature reset is in effect an average
building load reset method.

To use the return reset, the accessory reset board must be
added to the unit. Refer to the accessory installation section
for installation details. Also, dip switch 1 (reset mode se-
lect) and dip switch 2 (reset select) should be in the ON
position (see Fig. 1).

Under normal operation, the chiller will maintain a con-
stant leaving water temperature approximately equal to the
chilled water set point. As the cooler load varies from 0 to
100%, the entering cooler water will change in proportion
to the load as shown in Fig. 15. Usually the chiller size and
leaving-water temperature set point are selected based on a
full load condition. At part load, the water temperature set
point may be colder than required. If the leaving water tem-
perature was allowed to increase at part load, the efficiency
of the machine would increase.

Return temperature reset allows for the leaving tempera-
ture set point to be reset upward as a function of the return
water temperature or, in effect, the building load.

52

50

&

48
DESIGN RISE

44 LWT .

SET POINT —44 F
DESIGN RISE—IOF

WATER TEMPERATURE (F)

o] 10 20 30 40 S0 60 70 80 90 00
% UNIT LOADING

Fig. 15 — Standard Chilled Water Temperature
Control — No Reset

Three set point potentiometers are used for this purpose.
They are listed below:

CODE | DESCRIPTION LOCATION RANGE
Chilled Water . 15t0 70 F
P1 Set Point Display Board | (_g'4'45 21 ¢)
Reset Limit Accessory 0to80F
P3 Set Point Board (0 to 44.4 C)
Reset Ratio Accessory
P5 Set Point Board 0to 100%

The basic rules for setting the potentiometers are as
follows:

P1, CHILLED WATER SET POINT POTENTIOMETER
— This should always be set at the desired leaving water
temperature at the zero load condition.
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P3, RESET LIMIT POTENTIOMETER — This should be
set at the maximum desired amount of leaving water reset.
Reset is always zero at zero load and the leaving water tem-
perature is decreased up to the reset limit as the load in-
creases (for return temperature reset).

P5, RESET RATIO POTENTIOMETER — This potenti-
ometer is used to set the rate at which the leaving water
temperature is reset. To determine the setting for the reset
potentiometer use the following equation:

Reset Ratio

_ (0% Load LWT) — (100% Load LWT) < 100
Design Full Load Cooling Range
The 100% load LWT point should be determined as if
the LWT was not being limited by the reset limit
potentiometer.

NOTE: The chilled water set point (P1) and the adjusted
set point (modified by reset) cannot exceed the following
limits:

NOTE: A brine chiller is defined as a chiller with the LWT
set point below 40 F (4 C). See Table 4 for proper dip switch
setting. Other factory modifications may also be necessary.
The brine chiller LWT range of 15F to 70F (-9 C to
21 C) allows for dual set point operation.

Water Chillers — 40 Fto 70 F (4 C to 21 C)
Brine Chillers — 15 Fto 70 F (=9 Cto 21 C)

The following examples will explain several reset
profiles:

EXAMPLE 1
54 —
]
//
52
- W1 L —1 DESIGN FULL LOAD
E L EE COOLING RANGE
W CHILLED WATER SET POINT
5 49i§ —_—
5 a8
W | 0% LOAD LWT | M | MAXIMUM RESET —
= a6
i
¢ ~ |
W 44 3
£ 100% LOAD LWT
42

O 10 20 30 40 50 60 70 80 90 (00

% UNIT LOADING

¢ The Chilled Water Set Point Potentiometer (P1)
=0% Load LWT =49 F

® The Reset Limit Potentiometer (P3)
=Maximum Reset =5 F

® Reset Ratio Potentiometer (P5) =X%
Reset Ratio

_ (0% Load LWT) —(100% Load LWT)

"~ Design Full Load Cooling Range x 100
A9F —44 F
~354F —a4F * 100 =50%



EXAMPLE 2

56 T T T ——
0% LOAD LWT

sa EWT
N CHILLED WATER SET POINT ¥
w
o 52
& DESIGN FULL LOAD
2 COOLING RANGE &
g 50 MAXIMUM RESET ——
w
s
& 48 .
5 46 4
g
z

44 -1

100% LOAD LWT
1 { I
0 10 20 30 40 50 60 70 80 90 100

%UNIT LOADING

@ The Chilled Water Set Point Potentiometer (P1)
=0% LWT =54 F

® The Reset Limit Potentiometer (P3)
= Maximum Reset =10 F

® Reset Ratio Potentiometer (PS) =X%

Reset Ratio
_ (0% Load LWT)— (100% Load LWT)

- ; x 100
Design Full Load Cooling Range
F —44F
= %ZJF—;_ZH‘T x 100 =100%
EXAMPLE 3
54 ; T
52
0% LOAD LWT
~ 50
[™ | | | ewt DESIGN FULL LOAD
¥ :Z CRILLED WATER SET POINTY | CQOLING RANGE —1|
E | ] |
& MAXIMUM RESET
‘%J 46
e U
44
< Wr
2 a2
%/O(W
w0 [~
39 100% LOAD LWT—
18 | | |

0] 10 20 30 40 S50 60 70 80 90 100

% UNIT LOADING

-t
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® The Chilled Water Set Point Potentiometer (P1)
= 0% Load LWT = 49 F

® The Reset Limit Potentiometer (P3)
=Maximum Reset =5 F

® Reset Ratio Potentiometer (P5) =X%
Reset Ratio
_ 0% Load LWT) —(100% Load LWT)

Design Full Load Cooling Range x 100
_49F —39F _
= S F_44F x 100 =100%

Space and Outside Air Temperature Reset —

Space temperature reset and outside air temperature reset
allows for the reset of the leaving water temperature based
on an external temperature sensor.

The accessory board must be installed to use this option.
Refer to Accessories and Optional Controls Installation sec-
tion, page 32, for installation details. Also, dip switch 1
(reset mode select) should be off and dip switch 2 (reset
select) should be on (see Fig. 1).

Under normal operation the chiller will maintain a con-
stant leaving water temperature approximately equal to the
chilled water temperature set point on the display board.
This temperature is usually selected based on full-load con-
ditions. At part-load conditions, it may be desirable to reset
the leaving water set point up to improve the efficiency of
the chiller. The control is capable of resetting the chilled
water set point up in response to an external temperature.
This external temperature can be outside air or an internal
building temperature.

The external temperature is sensed through the accessory
reset sensor.

Space and outside air reset requires the use of the fol-
lowing potentiometer inputs:

CODE | DESCRIPTION LOCATION RANGE
Chilled Water . 15t0 70 F
P1 Set Point Display Board | (_g 410 21C)
P3 Reset Limit Accessory Oto80F
Set Point Board (0 to 44.4 C)
Reset Ratio Accessory
P5 Set Point Board 010 100%
. Accessory Oto95F
P6 Reset Set Point Board (-17 810 35 C)




The basic rules for setting the potentiometer are:

P1, CHILLED WATER SET POINT POTENTIOMETER
— This should be set ar the full load design leaving water
temperature.

P3, RESET LIMIT POTENTIOMETER — This potenti-
ometer should be set at the maximum desired amount
of leaving water reset. As the reset temperature sensor
drops in temperature below its set point, the chilled water
set point is reset higher until the maximum reset (reset limit)
is reached.

P5, RESET RATIO POTENTIOMETER — This potenti-
ometer is used to set the rate at which the leaving water
temperature is reset for a change in reset sensor tempera-
ture. To determine the setting use the following:

Change in LWT Set Point
1° Change in Reset Temperature

x 20 =Reset Ratio

P6, RESET SET POINT — This potentiometer should be
set at the temperature measured by the accessory reset sen-
sor below which temperature reset will occur.

The following is an example of outside air reset:

70
65
Iy CHANGE IN
~ RESET TEMPERATURE
W 60
D
Y
- G| | HoE
AX|
E . MAX MUlM RESET * SEF o]
s | 1y ™
21 45 _—._1._ _‘_

: CHILLED WATER SET POINT |  RESET SET POINT
40

40 45 50 55 60 65 70 75 80 85 90

OUTSIDE TEMPERATURE (F)

® Reset Set Point Potentiometer (P6) =85 F

Chilled Water Set Point Potentiometer (P1)
=Full Load LWT =45 F

® Reset Limit Potentiometer (P3)
=Maximum Reset =15 F

® Reset Ratio Potentiometer (P5)

_ 60 —45

= x 20 =10%
85 —55
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The following is an example of space temperature reset:

54

52
= he——— CHANGE IN ——=|
w RESET TEMPERATURE
w 50
1
2
< ™
z 98 AP CHANGE
a MAXIMUM RE IN LWT
< AXIN SET % SET POINT
w 46 < ]
o
S 44 ? - —_

CHILLED WATER SET POINT
42 | /
REISET leT POIINT

65 66 67 68 69 70 7! 72 73 74

SPACE TEMPERATURE (F)

® Reset Set Point (P6) =72 F

® Chilled Water Set Point Potentiometer (P1)
=Full Load LWT =44 F

® Reset Limit Potentiometer (P3)

=50 —44 =6 F
® Reset Ratio (P5)
=30 —44 5y =30%
72 —68

Demand Limiting — The control has been designed
to accept demand limit signals. The accessory demand limit
control module (DLCM) provides 2 demand limit steps. Two
adjustable potentiometers are used to set the 2 demand limit
set points, one in the range of 100% to 50% of capacity,
the second in the range of 50% to 0% of capacity. The ca-
pacity steps are controlled by an external, field-supplied switch.
For additional information, refer to the separate Accessory
Demand Limit Control Module Instructions.

Pulldown Control — Pulldown control is used to re-
duce the peak kW that occurs at start-up, when the cooler
water temperature is very warm, but the load is small. With-
out pulldown, the chiller will load rapidly and pull the wa-
ter temperature down quickly. During this time, high kW
will be used, which could result in a peak kW charge. To
prevent this, the control will limit the rate of leaving-water
temperature drop to 1° F (0.6° C) per minute if the demand
limit dip switch is on. If the capacity is being limited by
pulldown, the control will display 24 when the display but-
ton is pressed.



ACCESSORIES AND OPTIONAL
CONTROLS INSTALLATION

Pulldown Control — Pulldown control requires no ad-
ditional hardware to use this option. The pulidown control
feature can be accomplished by using dip switch 3 (see Fig. 1).

The switch is in the ON position when the unit is shipped.
The switch position can only be changed when the unit is
off. To change the switch setting, remove the sheet metal
heater cover over the processor board. Locate the dip switch
assembly and remove the plastic cover over the switches.
Quick Test can be used to verify the switch setting.

A WARNING

Care should be used when changing the switch posi-
tion. Use a small screwdriver or similar tool.

After the switch has been set, replace the plastic cover
and the metal heater cover over the processor board.

Start the unit and make sure it functions properly.
Return Temperature Reset Option — If return tem-

perature reset is to be used, follow the procedure outlined
below:

adjacent to J3 on the processor board as shown in Fig. 16,
using the 4 predrilled holes provided. Use 4 pan head
Phillips drive #8B-18 x ¥-in. long screws. Exercise care
in installing the screws to avoid damaging the board.

(The exact location of the board varies slightly depend-
ing on the chiller model as shown in Fig. 16. The board
is not designed for remote mounting.

The board is equipped with a 15-in. (381-mm) long wire
harness and connector. Route the wires down along the
side of the processor board and connect to the connector
J3 on the processor board as shown in Fig. 16.

Remove the cover from the dip switch assembly and set
dip switches 1 and 2 to the ON position.

Determine the settings of the reset ratio, reset limit and
cold set point potentiometer as defined in the Return Re-
set Operating Instructions (page 22).

Use the Quick Test to verify that dip switches 1 and 2

are set properly and that the cold set point, reset ratio
and reset limit potentiometers are working properly.

. Replace the plastic cover over the dip switches and re-
install the sheet metal cover over the board.

. Close the control box covers and start the unit to con-
firm that the unit operates properly.

1. Turn off all power to the chiller. . .
2. Open the control box doors and remove the sheet metal Space and Outside Air Temperature Reset Op-
cover over the processor board (see Fig. 1 and 2). tion — If space and outside air reset is to be used, follow
3. Remove the accessory board (Carrier Part No. the procedure outlined below:
32GB500254) from its packaging and install it in 1. Turn off all power to the chiller.
the unit. The board should be mounted on the panel
- ]
| o} ol |
I I
| |
| iy |
I RESET  EIEZE3E4ES RESET [
[ TEMP EDD D ﬂ RATIO I
: O O |
| |
| ACCESSORY RESET f
| BOARD |
I I
| 3068075-200 IR
e lL_I
| r o —]
1 £5 |
I °g |
I : 2 |
I RO Ol |
[ T |
i | I =6 L
| il
| | =5 | | ||
| | ms;‘ D l :I
| = O f
| SR | RESET  lE2E3E4ES RESET i
| | | TEMP RATIO :I
—L e | | o Of
| ORI |
I | | accEssorv ReseT 1}
| o ol | | BOARD i
[s0eBo40-070* — T 4 )
XSEE COMPONENT ARRANGEMENT LABEL FOR EXACT LOCATION L.B?_GEEE-EGP_ __________ |

NOTE: Connector and 15-in. wire are preinstalled on the accessory board. Connect to terminal strip J3 on the
processor board. Terminals 9 through 14 should be used on the processor board. Location 9 does not have a pin

and is used for polarization

Fig. 16 — Accessory Reset Board Location and Wiring
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. Open the control box doors and remove the sheet metal

cover over the processor board (see Fig. 1 and 2).

. Remove the accessory board (Carrier Part No.

32GB500254) from its packaging and install it in the
unit. The board should be mounted on the panel adja-
cent to J3 on the processor board as shown in Fig. 16,
using the 4 predrilied holes provided. Use 4 pan head
Phillips drive #8B-18 x ¥-in. long screws. Exercise
care in installing the screws to avoid damaging the board.

(The exact location of the board varies slightly, de-
pending on the chiller model as shown in Fig. 16.) The
board is not designed for remote mounting.

. The board is equipped with a 15-in. (381-mm) long

wire harness and connector. Route the wires down along
the side of the processor board and connect to the con-
nector J3 on the processor board as shown in Fig. 16.

. Remove the cover from the dip switch assembly and

set dip switch 1 to the OFF position and 2 to the ON
position.

. To use space temperature reset or outside air reset, an

additional thermistor must be installed. Carrier Part
No. HH79NZ014 should be used for this purpose (see
Fig. 17); it is included in Service Parts package no.
30GB660002. The thermistor should be connected to
the terminal block as shown in Fig. 18. To avoid elec-
trical interference DO NOT run the thermistor wire near
line voltage wiring, electrical machinery, large contac-
tors or other devices. Wire lengths up to 1000 ft (304 m)
may be used with 22-gage wire.

The accessory thermistor is equipped with 30 ft (9 1 m)
of 22-gage twisted-pair cable. If additional length is
required, use twisted-pair wire with a minimum of one
twist per inch. The additional wire should be spliced
onto the end of the 30-ft (9.1-m) wire. All connections
should be soldered.

When outside air reset is used, the thermistor should
be mounted in a location that is shielded from the sun.
When using space reset, the thermistor should be mounted
in an area within the space where it will sense freely
circulating air.

FA(':/TORY WIRING

CABLE ASSEMBLY PROBE

Fig. 17 — Reset Thermistor

7. Determine the settings of the reset ratio, reset limit,
reset set point and chilled water set point as defined
under Space and Outside Air Temperature Reset, page
30.

8. Use the Quick Test to verify that dip switches 1 and 2
are set properly and that the chilled water set point,
reset ratio, reset limit, and reset set point are set
properly

9 Replace the plastic cover over the dip switches and re-
install the sheet metal cover over the board.

10 Close the control box covers and start the unit to make
sure it operates properly.

Remote ON-OFF Control — If remote ON-OFF unit
control is required, a field-supplied relay must be installed
in unit control box and wired as shown in Fig. 19.

NOTE: Units produced prior to April 1987 (S/N Q7-----)
require software (EPROM) change in order to use remote
ON-OFF function.

External Interlocks — The unit is equipped with pro-
visions for external interlock devices such as pump starters.
See Fig. 19.

On units 30GB040-070, an orange jumper connects pins
13 and 14 on J2.

On units 30GB075-200, an orange jumper connects pins
13 and 14 on J2.

On units 30GT225-280, an orange jumper connects ter-
minals 9 and 10 on terminal board TB7.

Remove the jumper and install remote interlock contacts
across pins or terminals. Several devices can be connected
in series.
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]
[N}
[N
m | [fEB0g] g [Jar s [l
JI
I
|
|
I

PROCESSOR BOARD

legr—mm e m oo — N \
_______ —l—————————-——| l——--——————l——-——————————:—\

306B040-060:TB3
| 306B070:TBS

I

|

I |
I I
I I
| —-—-—1D'H I
—-1OzlH I
I

I

|

I

l

|

ACCESSORY WIRING
D3l }»— TERMINAL BLOCK

I‘\FIELD WIRING

SPACE OR OUTSIDE
L %//THERMISTOR AIR

I
|
I
|
!
|
|

30GB075-200: TB8 306T225-280

Tl ACCESSORY |

\TB7 r

on) i N S

o BLOCK | |

Qs | I |
1D |

[ i |

IEan< I

i !'\FIELD WIRING ! | I

L ! L._. '

| SPACE OR OUTSIDE AIR ————»= I

I_ THERMISTOR I_ 1

o -—- I

Fig. 18 — Space/Outside-Air Thermistor Wiring Diagram
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A WARNING .
Do not use the pump starter as a remote ON-OFF switch.

Remote Alarm — The unit is equipped with a master
alarm circuit that is energized any time that a diagnostic
code of 51 to 87 is displayed. It is also energized during
the Quick Test. The alarm circuit is powered by a 115- or
230-v relay depending on the unit. The relay is located on
the relay board. The same relay is used to energize the alarm
light.

To install a remote alarm light or other device, it can be
connected to TB3 terminals 7 and 10 on 30GB075-200 units
or TB2 terminals 2 and 7 on 30GB040-070 units or TBS5
terminals 1 and 2 on 30GT225-280 (see Fig. 20). A resis-
tor is installed across these same terminals to provide a min-
imum current draw through the contacts of the relay board.
When an external alarm is not installed, remove this resis-
tor. The maximum load that the relay can handle is 75 va
sealed, 360 va inrush at 115 and 230 v.

If a load with a greater va is to be used, an interface pilot
duty relay must be used.

If a remote audible alarm is used, it is recommended that
a remote alarm-off switch be installed.

Accessory Unloaders — Units 30GB090, 100, 110,
125, 150, 175 and 200 do not have unloaders as stand-
ard. Units 30GB040 through 080 have one unloader as
standard. It is possible to add one additional unloader to
units 30GB040 through 080 and one or 2 unloaders to units
30GB090, 100, 110, 125 and 150. Unloaders cannot be used
on 30GB175 and 200 or 30GT225-280 units.

If unloaders are desired, an accessory unloader package
should be used. This package includes a suction cutoff un-
loader head package. In addition, a 24-v unloader coil should
be ordered. The 115-v coil in the unloader package will not
be used. Consult Carrier price pages for appropriate part
numbers.

The first unloader must always be connected to the lead
compressor in circuit 1 and second unloader must be con-
nected to the lead compressor in circuit 2.

1.

Use the following procedure to install the unloaders:

The microprocessor will have to be reprogrammed to
account for the additional unloaders. Remove the heater
cover over the microprocessor board. Remove the plas-
tic cover over the dip switches and adjust dip switches
6 and 7 as follows:

NO. OF
UNLOADERS DIP SWITCH 6 DIP SWITCH 7
0 OFF OFF
] ON OFF
2 OFF ON

If both switch 6 and 7 are ON or if the unit has 7 or
8 compressors, a 70 will be displayed (illegal unit
configuration).

The loading sequences are listed in Table 9.

. Use the Quick Test to check the settings of the dip
switches.

. Replace the plastic cover over the dip switches and re-
install the sheet metal cover.

. Valve off all the compressors in the circuit and blow
the charge in that circuit. Install the unloader head us-
ing standard O6E compressor service procedures.

. Evacuate the compressor and bleed refrigerant into the
compressor. Check for leaks.

. To simplify installation, the unit has been prewired at
the factory. Two wires have been run to the lead com-
pressor junction box. In circuit 1, connect the unloader
coil to the pink wires in the junction box of the lead
compressor. In circuit 2, connect the second unloader
(if used) to the grey wires in the junction box of the
lead compressor.

. Before starting the unit, check the operation of the unit
and the unloaders using the Quick Test procedure.

. Start the unit and confirm that the unit operates
properly.

RESET
wuas FIELD-SUPPLIED 87
POWER SOURCE 42 menm)s TOR
I[— 24 VAC K © = —-——t]
) |
| REMOTE ON-OFF . ° b — — — Hz2]
| d*) RELAY . °
' T (PIN HN61KKO25) o
o REMOVE
L_._____“_._.____.._J o ORANGE JUMPER
o REMOVE
HEM08£$ AS(_\;NTg CH cwWP| CWFS S JUMPER
(FIELD SUPPLIED) e O T 1513 RELAY CONTROTS
———10l14 ¥ T
= T FopERp e o
SEmTE ON-OFF o
CONTACTS o
g —E —————— ‘
+ REMOTE ON-OFF RELAY
* CONNECTION BETWEEN PINS 13 AND 14 ° (P/N HN61KK025) SUITABLE
SHOULD BE CLOSED FOR UNIT TO RUN, o FOR 5-V DC. CONNECTION
OPEN FOR UNIT TO BE ON STANDBY o BETWEEN TERMINALS
CWFS — Chilled Water Flow Switch @ gfggg}? ?gg ﬂh?TBTEo
CWPlI ~— C.hilled Water Pump Interlock 30GB RUN, OPEN FOR UNIT TO 30GT
— -—— Field Wiring BE ON STANDBY. 225-280

Fig. 19 — Remote On/Off Wiring
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% 306T 3068
CONTROL BOX WALL T85 83 JI5-OR 230~V CONTROL POWER
—-—2 = [pgoo) [pgool|
r—— ———= ———=7 — |
f SHUTORE L1173 I : | CONTROL BOX WALL
L SWITCH I .
L@ | L
[ T S
: B8] L L 1
I (] 1 ;
l___- | |
H
: | ALARM
15-v OR 230~V CONTROL POWER ~ L= | [ L Pt
30GB040-070 : - _:
30GB075-200 L B

A — Alarm
TB — Terminal Block

Fig. 20 — Field Wiring; Remote Alarm

CONTROLS TROUBLESHOOTING AND SERVICING

General — The electronic controls used in this unit con-
tain extensive diagnostic capabilities. The 2-digit display
on the display board (see Fig. | and 2) will display useful
diagnostic codes that can be used to help troubleshoot the
system. Refer to Table 10 and diagnostic codes for details.

The control has also been preprogrammed with a Quick
Test Procedure that allows for the checkout of all inputs
and outputs to and from the microprocessor.

Troubleshooting charts are also contained in this book to
help in the troubleshooting of this control.

If a problem is suspected, always check the display for
diagnostic information.

IMPORTANT: The microprocessor memory and the
display will be cleared if the power is turned off.

A WARNING

Do not attempt to bypass, short or modify the control
circuit or electronic boards in any way to correct a prob-
lem. This could result in component failures or a haz-
ardous operating condition.

Overload Codes — The following is a detailed descrip-
tion of each diagnostic error and the possible cause:

CODES 51-58, COMPRESSOR FAILURE — If the CPCS
board or control relay feedback switch opens during oper-
ation of a compressor, the microprocessor will detect this
and will stop the compressor, energize the alarm light, and
display a code of 51 to 58, depending on the compressor.
The compressor will be locked off; to reset, the ON-OFF
circuit breaker must be turned OFF and then ON again.

If the lead compressor in a circuit is shut down, all
the other compressors in the circuit will be stopped and
locked off. Only the error code for the lead compressor will
be displayed.

The microprocessor has also been programmed to indi-
cate a compressor failure if the feedback switch is closed
when the compressor is not supposed to be on.
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If a failure does happen, the following are possible causes:

High-Pressure Switch Open — The high-pressure switch for
each compressor is wired in series with the 24-v power that
energizes the compressor board. If the high-pressure switch
opens during operation, the CPCS board or control relay
will stop the compressor and this will be detected by the
microprocessor through the feedback contacts.

Discharge Gas Thermostat — The discharge gas thermostat
switch in each compressor is also wired in series with the
24-v power that energizes the CPCS board or CR. If the
switch opens during operation of the compressor, the com-
pressor will be stopped and the failure will be detected through
the feedback contacts.

Compressor Ground Current Failure — The compressor boards
or CGF boards have logic to detect current-to-ground greater
than 2.5 amps as measured through the current toroids around
the 3 or 6 power leads to each compressor. The CPCS board
then stops the compressor and the microprocessor detects
this through the feedback contacts. On 30GT225-280
units, the CGF board shuts down all the compressors in the
circuit having the fault, via the oil safety switch on the lead
COmMpIressor.

CPCS Board or CR Failure — If the CPCS board or CR
fails with the large relay either open or closed, the micro-

processor will detect this, lock the compressor off, and in-
dicate an error.

Wiring Errors — If a wiring error exists such that the CPCS
board, CR or feedback switch does not function properly,
the microprocessor will indicate an error.

Relay Board Failure — If the small 24-v relay on the relay
board fails, the microprocessor will detect this through the
feedback contacts and indicate an error.

Processor Board Failure — If the hardware that monitors
the feedback switch fails and the processor board fails to
energize the relay board relay to ON, an error may be in-
dicated.

NOTE: The control does not detect circuit breaker failures.
If a circuit breaker trips on the lead compressor in a circuit,
a low oil pressure failure will be indicated; on the other
compressors, no failure will be indicated.



Table 10 — Overload Codes

ACTION TAKEN RESET
DISPLAY DESCRIPTION OF FAILURE BY CONTROL METHOD PROBABLE CAUSE
30GB 30GT
040 075 1 110 | ;¢ 225
to | 070 | to to 200 to
060 100 | 150 280
51 Compr | 1 1 1 1 1 A1 Failure | Circuit 1 or A Shut Off Manual | High-Pressure Switch Trip, or High
52 Compr | — 2 2 2 2 A2 Failure | Compr Shut Off Manual | Discharge Gas Temperature Switch,
53 Compr | — - — 3 3 A3 Failure | Compr Shut Off Manual | Trip, or Compressor Ground Current
54 Compr | — — - — 4 A4 Failure | Compr Shut Off Manual | >2.5 Amp or Compr Board Relay on
55 Compr | 2 3 3 4 5 B1 Failure | Circuit 2 or B Shut Off Manual | when it is not supposed to be on.
56 Compr | — — 4 5 6 B2 Failure | Compr Shut Off Manual | Wiring Error between Electronic
57 Compr | — - - — 7 B3 Failure | Compr Shut Off Manual | Control and Compressor Protection
58 Compr | — — — — 8 B4 Failure | Compr Shut Off Manual | Module.
59 Loss of Charge Circuit 1 or A Circuit 1 or A Shut Off Manual | Low Refrigerant Charge, or Low-
60 Loss of Charge Circuit 2 or B Circuit 2 or B Shut Off Manual | Pressure Switch Failure
61 | Low Cooler Flow Unit Shut Off Manual | MO Cooler Flow or Reversed Cooler
63 Low Oil Pressure Circuit 1 or A Circuit 1 or A Shut Off Manual OiISPump Failure or Low Oil Level,
. - - or Switch Failure, or Compressor
64 Low Oil Pressure Circuit 2 or B Circuit 2 or B Shut Off Manual CB Tripped
65 Freeze Protection Unit Shut Off Auto Low Cooler Flow
66 High Suction Superheat Circuit 1 or A Circuit 1 or A Shut Off Manual | Low Charge, or Plugged Filter Drier,
67 High Suction Superheat Circuit 2 or B Circuit 2 or B Shut Off Manual | or EXV Failure, or Bad Thermistor
68 Low Suction Superheat Circuit 1 or A Circuit 1 or A Shut Off Manual . .
69 Low Suction Superheat Circuit 2 or B Circuit 2 or B Shut Off Manual EXV Failure, or Bad Thermistor
70 lllegal Unit Configuration Unit Will Not Start Manual | Configuration Error (See Note 3 )
7 Leaving Water Thermistor Failure Unit Shut Off Auto.
72 Entering Water Thermistor F'e;ilulre c Use Default Value Auto.
75 Saturated Cond. Thermistor Failure Circuit 1 or A Unit Shut Off Auto ; ; ”
76 | Saturated Cond. Thermistor Failure Circuit 2 or B | Unit Shut Off Auto, | Jhermistor Fallurs, or Wiing Error,
77 Cooler Thermistor Failure Circuit 1 or A Unit Shut Off Auto. Processor Board
78 Cooler Thermistor Failure Circuit 2 or B Unit Shut Off Auto.
79 Compressor Thermistor Failure Circuit 1 or A Unit Shut Off Auto.
80 Compressor Thermistor Failure Circuit 2 or B Unit Shut Off Auto.
81 Reset Temperature Failure Stop Reset Auto.
82 Leaving Water Set Point Potentiometer Failure Use Default Value Auto. Potentiometer improperly con-
84 Reset Limit Set Potentiometer Failure Stop Reset Auto nected, or Potentiometer setting out
85 Demand Limit Potentiometer Failure Stop Demand Limit Auto of range, or Potentiometer Failure,
86 Reset Ratio Potentiometer Failure Stop Reset Auto or Wiring Error.
87 Reset Set Point Potentiometer Failure Stop Reset Auto
83 None Unit Operates Normally - Wrong EPROM
NOTES:
1. In 30GT225-280 units Circuit 1 is Circuit A and Circuit 2 is Circuit B.
2. Freeze protection trips at 35 F (1.7 C) for water and 6° F (3.3° C) below set point for brine units. Resets at 6° F
(3.3° C) above set point.
3. lltlegal unit configuration caused by missing programmable header or both unloader dip switches on.
4. All AUTO reset failures that cause the unit to stop will restart the unit when the error has been corrected
5 Alt manual reset errors must be reset by turning the control circuit breaker off and on.
6 Valid resistance range for thermistors is 362939 ) to 216.65 ().

Checkout Procedure (Codes 51-58) — Shut off the main
power to the unit. Turn on control power, then step through
the Quick Test to the proper compressor number (e.g. Fail-
ure code 53 is Quick Test 3.7). Next, energize the step. If
the step works correctly, then the failure code is due to:

HPS open,

DGT open,

ground fault circuit open, or

S1-S2 terminals closed on CPCS board when CPCS is
not energized (30GB units only).

If a zero is always displayed, follow the flow chart on
page 37. The circuit will only remain energized for 10 sec-
onds, so you must step through the sequence after each step
of the flow chart.

CODE 59 AND 60, LOSS OF REFRIGERANT CHARGE
— A loss-of-charge switch is connected to the high-
pressure side of the refrigerant system. The microprocessor
monitors this switch directly; if it opens, all the compres-
sors in the circuit will be locked off, the alarm will be
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energized, and the display code will be shown when the
display button is pressed. To reset, the control circuit cir-
cuit breaker must be turned OFF then ON again. The fol-
lowing are some possible causes:

Low Refrigerant Charge — If the system refrigerant charge
is very low, the microprocessor will detect this through the
switch and indicate the error.

Switch Failure — If the switch fails to open, the micro-
processor will detect this and indicate an error, such as high
superheat.

Wiring Error — If there is a wiring etror that causes an

open circuit, the microprocessor will treat this as an open
switch and indicate an error.

Processor B(_)ard Failure — If the hardware on the proces-
sor board fails in a manner that the switch cannot be read
properly, an error may be indicated.
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ERROR CODE 51-58

CHECK 24-VAC

POWER FROM
J6 RELAY 1 CHECK 24-VAC UNIT
BOARD TO Jé.

N

CHECK RELAY BOARD
({FIG 5B}

CHECK
24-V POWER TO

OF CPCS

BOARD OR
CR RELAY

1 HPS OR DGT OPEN

2 MISWIRE

3 CHECK POWER TO PLUG
ASSEMBLY

CHECK
FEEDBACK
CONTACTS S1-52 OR
CR CONTACTS 1-3
FOR CLOSURE

BAD CPCS BOARD
OR CR RELAY

CONTACTS
OPEN

CHECK 5-V DC
SIGNAL TO J2 17-24
(STEP 10, PAGE 37)

1 MISWIRE

2 NO 5-v DC SIGNAL TO
CPCS 52 OR CR1
TERMINAL

NO 5 vDC

BAD CONTACT BETWEEN TERMINAL AND
BOARD PIN OR BAD PROCESSOR BOARD

CODE 61, NO COOLER FLOW - The microprocessor
contains logic that protects the cooler against loss of cooler
flow. The cooler entering and leaving water temperature
sensors are used for this purpose. The leaving thermistor is
located in the leaving water nozzle and the entering sensor
is located in the first cooler baffle space in close proximity
to the cooler tubes as shown in Fig. 6, 9 and 10. When
there is no cooler water flow and the compressors are op-
erating, the leaving-water temperature thermistor will indi-
cate no temperature change. But the temperature of the en-
tering water will drop rapidly and the entering water thermistor
will detect this. When the entering water temperature drops
to 5 F (2.8 C) below the leaving water temperature, all the
compressors will stop and code no. 61 will be displayed.
The control circuit ON-OFF switch must be reset (turn to
OFF then to ON again) to correct this error (after cooler
water flow is resumed).

The error will be caused either by no cooler flow, or if
the water is flowing in the wrong direction through the
cooler, or if the thermistors are installed backwards.

CODE 63 AND 64, LOW OIL PRESSURE — A low oil
pressure switch is installed on the lead compressor in each
circuit. If the switch opens during operation of the com-
pressor, all the compressors in the circuit will be shut
off, the alarm light will be energized and the appropriate
display code shown. The switch will be bypassed for 2
minutes at start-up and 2 minutes during normal operation.
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The ON-OFF circuit breaker must be cycled to reset this
safety.

Possible causes for the failure could be:

Loss of Qil Pressure — If the oil pressure is below 5 = |
psig (34.5 = 6.9 kPa), the switch will open.

Switch Failure — If the switch fails open, a failure will be
indicated.

Compressor is not running .

Wiring Error — If a wiring error exists that causes an open
circuit, an error will occur.

Processor Board Failure — If the hardware on the proces-
sor board fails in a manner that the switch cannot be read
properly, an error may be indicated.

CODE 65, COOLER FREEZE PROTECTION — If the leav-
ing water temperature is below 35 F (1.7 C) for a water
chiller or is 6° F (3.3° C) below the set point for brine ap-
plications, all compressors will be stopped This safety will
automatically reset when the water temperature is 6°F (3.3° C)
above the set point.

The causes for this failure are usually due to low cooler
flow, or extremely rapid load changes.

CODE 66 AND 67, HIGH SUCTION SUPERHEAT —
EXYV Units only: The microprocessor contains the follow-
ing logic and if it is satisfied, all the compressors in the
circuit will be stopped:

Suction superheat is greater than 75 F (41.7 C), and sat-
urated cooler suction is less than 55 F (12.8 C), and these 2
conditions have been true for more than 5 minutes.

To reset this, cycle the ON-OFF circuit breaker.
Causes for this failure could be-
Low Refrigerant Charge — A low refrigerant charge will

not allow the correct amount of refrigerant to be fed to the
evaporator, which will result in a high superheat.

Plugged Filter Drier — If the liquid line filter drier be-
comes plugged, it can result in not enough refrigerant being
fed to the evaporator, which results in a high superheat
failure.

EXV Failure — If the EXV fails to open enough to feed
the proper amount of refrigerant, the error will occur.

Processor Board Failure - If the processor board hard-
ware that controls the EXVs fails, the valve will not move.

Bad Thermistor — Thermistors mis-located or out of

calibration.

EXV Driver Board Failure — If the EXV driver board hard-
ware that controls the EXVs fails, the valves will not move.

CODE 68 AND 69, LOW SUCTION SUPERHEAT — EXV
Units only: If the following logic is satisfied, then all the
compressors on the circuit will be stopped.

Suction superheat is equal to 0° F (0° C) or the saturated
suction is greater than 58 F (14.4 C), and either condition
has been true for more than 5 minutes.

Possible causes for this failure are a stuck electronic

expansion valve or thermistors mis-located or out of
calibration.



CODE 70, ILLEGAL UNIT CONFIGURATION — If the
unit configuration header is not installed or if the unloader
dip switches are both on, the unit will not start and a code
of 70 will be displayed.

CODE 71 TO 81, THERMISTOR FAILURE — If the mea-
sured temperature of a thermistor is less than —60 F (=51 C)
(363,000 ohms) or greater than 240 F (116 C) (216 ohms),
the appropriate sensor error code will be displayed and the
unit will be stopped. The thermistor failures will auto-
matically reset. The following is a summary of possible causes.

Thermistor Failure — A shorted or open circuit thermistor
will cause the failure.

Wiring Failure — A shorted or open circuit will cause the
failure.

Microprocessor Failure — If the circuitry on the processor
board fails, the error could occur.

NOTE: The reset thermistor is an optional thermistor and
is only used with outside or space temperature reset. Dip
switch 1 must be on and dip switch 2 must be off.

CODE 82, LEAVING-WATER TEMPERATURE SET
POINT FAILURE — If the leaving-water temperature set
point potentiometer fails, the control will use a default value
of 70 F (21 C) for water chillers and 42 F (5.6 C) for brine
units. A failure will cause the display to show error code
82 and the alarm will be energized. A failure is determined
by establishing a range of —22 F (=30 C)to 70 F (21 C)
as a valid range. Anything outside this range will be treated
as a failure. If the setting is outside the —22 F to 70 F
(—30 C to 21 C) range, the alarm will be energized. If the
potentiometer returns to normal, the control will automati-
cally reset.

NOTE: The full range of the potentiometer is not used for
the cooling set point range of 40 F to 70 F (4.4 C to 21 C)
and the brine set point of 15 F to 70 F (—9.4 C to 21 C).
The full-scale resistance of the potentiometer is 10-K ohms.

Typical causes for the error are:

Incorrect Potentiometer Setting — A potentiometer turned
fully clockwise or counterclockwise.

Faulty Wiring from the processor to set point board.
Potentiometer Failure — A shorted or open potentiometer.

CODE 83 (NO FAILURE) — This failure code is dis-
played if a jumper is installed between terminals 13 and 14
on J2 and the EPROM is HT204247-1-11 or earlier. Unit
runs normally. Remove jumper or update EPROM to re-
move the fault code. See Table 7 footnotes (**)

CODE 84, RESET LIMIT POTENTIOMETER FAILURE
— Only if the reset is being used (dip switch 2 on) will this
error be displayed. The potentiometer is located on the ac-
cessory board. If the potentiometer setting is less than 0° F
(—17.8 C) or greater than 80 F (26.7 C) the alarm will be
energized, the diagnostic code will be displayed and reset-
limit set to 0° F (—17.8 C). The potentiometer full-scale
resistance is 10 K ohms, but when installed on the acces-
sory board all 3 potentiometers are wired in parallel, and
the measured resistance will only be 3.3 K ohms.

This failure will automatically reset.

Typical causes for the error are:

Dip Switch 2 in ON position and accessory board not
installed.

Incorrect Potentiometer Setting — A potentiometer turned
fully clockwise or counterclockwise.

Faulty Wiring — If faulty wiring exists, this causes the
potentiometer to be out of range.

.’
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Potentiometer Failure — If the potentiometer is faulty.

CODE 85, DEMAND LIMIT POTENTIOMETER FAIL-
URE — Only if demand limiting is being used (dip switch
5 ON) will this error be displayed. The potentiometer is lo-
cated on the demand limit board. If the resistance of the
potentiometer is less than 10% or greater than 90%, the
alarm will be energized and the diagnostic code will be
displayed.
This failure will automatically reset.

Typical causes are:

Potentiometer Failure — If the potentiometer fails open or
shorted.

Faulty Wiring — If faulty wiring exists that causes the po-
tentiometer to be out of range, the error will occur.

Dip Switch in ON position and potentiometer not
installed.

CODE 86, RESET RATIO POTENTIOMETER FAILURE
— Only if reset is being used (dip switch 2 ON) will this
error be displayed. The potentiometer is located on the
accessory board. If the potentiometer setting is less than
zero % or greater than 100%, the alarm will be ener-
gized and the diagnostic code will be displayed and reset
stopped.

NOTE: The full range of the potentiometer is not used. The
potentiometer full-scale resistance is 10 K ohms, but when
installed on the accessory board all 3 potentiometers are
wired in parallel and the measured resistance will only be
3.3 K ohms.

The failure will automatically reset.

Typical causes for the error are:

Accessory Board Not Installed — If reset is not being used,
dip switch 2 should be off.

Incorrect Potentiometer Setting — A potentiometer turned
fully clockwise or counterclockwise.

Faulty Wiring — If faulty wiring exists, this causes the
potentiometer to be out of range.

Potentiometer Failure — If the potentiometer is faulty.

CODE 87, RESET SET POINT POTENTIOMETER FAIL-
URE — Only if space or outside air temperature reset is
being used (dip switch 2 ON, | OFF) will this error be dis-
played. The potentiometer is located on the accessory board.
If the potentiometer setting is less than 0° F (—17.8 C) or
greater than 95 F (35 C), the alarm will be energized and
the diagnostic code will be displayed and reset stopped.

NOTE: The full range of the potentiometer is not used. The
potentiometer full-scale resistance is 10 K ohms, but when
installed on the accessory board all 3 potentiometers are
wired in parallel and the measured resistance will only be
3.3 K ohms.

The failure will automatically reset.

Typical causes for the error are:

Accessory Board Not Installed — If reset is not being used,
dip switch 2 should be OFF.

Incorrect Potentiometer Setting — A potentiometer turned
fully clockwise or counterclockwise.

Faulty Wiring — If faulty wiring exists, this causes the
potentiometer to be out of range; then the error will occur.
Potentiometer Failure — If the potentiometer is faulty, then
the error code will be displayed.




Processor Board Checkout Procedure — Before
using this procedure, check the display for diagnostic codes.
If a display is present, refer to the diagnostic section of this
book for further details.

If there are no diagnostic codes, first check the Quick
Test Procedure before using the following test procedure.
The following procedure should only be used if the proces-
sor board is suspected of being faulty.

A digital volt-ohmmeter is useful in the following pro-
cedure, but a good quality analog meter will be acceptable.

A WARNING

You will be working with solid-state electronic com-
ponents. Do not short devices. Extreme care should be
used while working with the board. Follow the proce-
dure exactly as listed.

STEP 1 — CHECK TRANSFORMER INPUT TO PRO-
CESSOR BOARD — Connector J4 (see Fig. 21) is used to
connect the control transformer to the microprocessor board.
Set your volt-ohmmeter to the ac voltage with a range set-
ting of approximately 30 v. Turn the control ON-OFF switch
ON and check the voltages at the connector. They should
be as follows:

TERMINAL VOLTAGE
PINS VAC
(J4)
1to2 15.0 — 20.6
4t06 16.0 — 21.8
5t06 8.0 — 10.9
5 to 4 8.0 — 10.9

If the voltage is not listed, the problem is not with the
processor board, but could be due to a blown fuse, faulty
transformer or wiring error.

STEP 2 — CHECK PROCESSOR BOARD POWER SUP-
PLIES — The processor board has 6 dc voltage power sup-
plies, all of which are required for the processor to operate
properly.

Set meter for approximately 20 vdc.

Connect the negative test lead to test pin TP18 or TP20
(see Fig. 21). Turn the control switch on and press the dis-
play button so that the control enters the Quick Test mode.
Check the voltage at each of the test pins listed. If the volt-
age is not as specified, replace the processor board.

VOLTAGE
TEST PIN NO. (vdc +0.5 v)
TP3 +10
TP4 +12
TP6 +5
TP10 +5
TP14 +12
TP15 +12
TP7 —5*

*If you are not using a digital voltmeter, you will have to reverse
leads on the meter.
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STEP 3 — CHECK VOLTAGE TOLERANCE CIR-
CUITRY — The board includes hardware to check for low
control circuit voltage. First turn the ON-OFF switch to OFF
and connect the negative test probe to TP18 or TP20. Turn
power ON and enter Quick Test mode. Check the voltage
at test pin TP9. If the voltage measured is greater than one v,
there is a problem. Recheck transformer input voltage and
if still within specifications, replace the processor board.

STEP 4 — CHECK PROCESSOR RESET LINE — First
turn control switch OFF. Connect negative test probe to test
pin TP18 or TP20. Turn power ON and enter Quick Test
mode. Check the voltage at test pin TP11. If the voltage is
greater than + 3 v, there is a problem. Reset the ON-OFF
switch and recheck. If still greater than +3 v, replace the
processor board.

STEP 5 — CHECK RELAY BOARD OUTPUTS — This
step involves checking the output signals to relays K1-13
on the relay board. Disconnect cable from relay board to
processor board at J9.

Set meter for approximately 20 vdc Connect the nega-
tive lead to test pin TP19. Turn power on and enter Quick
Test mode Check voltage at terminal 14 on connector J9
(see Fig. 22) Ifitisnot 12 = | vdc, replace the processor
board.

Next, turn the power OFF, and connect the positive test
lead to TP15. Turn power ON and enter Quick Test mode.
Check the voltage at connector J9 pins. Voltages should be
as follows

VOLTAGE (vdc)

QUICK TEST

STEP Terminal Pins (J9)

NUMBER Iy ToT3s[a[5|6|7|8]9][10]11]12]13
1.7030. [o|o|o|o|o|o|o]o|o|o|o]o][12
31. ololo[ololo|o|o|oo][12]0 12
32. ololo|ololo|o|olo|o]o]12]12
33. olo|[olojolo|o]of12]ofo]o]2
34. olololofolo|o]o]of12[o]0]12
35. 12{o]ofo|ofo]ofol12]o]o]0 |12
3.6. ol12[o]ofo|o]|o|of12[0o]0]0 12
37. olo[12{ofo|o]o|of12[0o]0] 012
38. olo|of12]o[o]o]|o[12[0o] o]0 12
3.9. olo[o|of12[o|o]ofol12] 0] 012
4.0. olo|o|ofol12[o]o]o|12] 0] 012
a1. olo]of[ololo[12[o]o|12] 0] 012
42, ololof[ofolo]o[12]0[12]0] 0|12

NOTE: Pins shown in boldface type will only be energized for 10
seconds. All other pins will be energized continuously while at the
proper Quick Test step The control will only stand in the Quick Test
mode for 10 minutes unless the display button is pressed

Acceptable range for voltage reading:

zerov — zero-4v
12v — 1113 v

If any of the above voltages are not measured, replace
the processor board.
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Fig. 22 — Relay Board Connector

STEP 6 — ELECTRONIC EXPANSION VALVE OUT-
PUTS — Some units may have an EXV driver board wired
between the electronic expansion valves and the processor
board J7 terminals. For those units, check the EXV outputs
beginning with paragraph ‘‘a’’ below. For units without the
EXYV driver board, proceed to paragraph “‘b’’.

a. DRIVER BOARD OUTPUTS — Turn power off. Con-
nect positive test lead of meter to terminal 8 on connec-
tor J11 of the driver board. Set meter for approximately
20 vdc. Turn power on, but do not enter the Quick Test
mode. For the first 50 seconds the valve windings alter-
nately energize to close the valve in circuit 1 or A. Dur-
ing this time, connect the negative test lead to terminals
9, 10, 11, and 12 in succession. The voltage should fluc-
tuate at each pin. If it remains constant at a voltage or at
zero v, remove the connector and recheck. If the out-

.t
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puts are correct, the expansion valve should be checked.
If the outputs are not correct, disconnect driver board
plugs P3 and P7 from the processor board and check the
processor board EXV outputs according to paragraph b.

To test circuit 2 or B outputs, follow the procedure for
circuit 1 or A, except connect the positive lead of the
meter to terminal 1, and the negative lead to terminals
2, 3, 4, and 5 in succession. The circuit 2 or B valve
energizes for approximately 50 seconds immediately af-
ter circuit 1 or A valve.

. PROCESSOR BOARD OUTPUTS — Turn power off.

Connect the positive lead of the meter to terminal 8 on
connector J7 on the processor board. Set meter for ap-
proximately 20 vdc. Turn power on, but do not enter the
Quick Test mode. For the first 50 seconds the valve wind-
ings alternately energize to close the valve in circuit 1 or
A During this time, connect the negative test lead to
terminals 9, 10, 11, and 12 in succession. The voltage
should fluctuate at each pin. If it remains constant at a
voltage or at zero v, replace the processor board. If the
outputs are correct, and the driver board (if supplied)
outputs are not correct, replace the driver board. If the
driver board is not supplied and the processor board out-
puts are correct, then the expansion valve should be
checked.

To test circuit 2 or B outputs, follow the procedure for
circuit 1 or A, except connect the positive lead of the
meter to terminal 1, and the negative lead to terminals
2, 3, 4, and 5 in succession. The circuit 2 or B valve
energizes for approximately 50 seconds immediately af-
ter circuit 1 or A valve,
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STEP 7 — DISPLAY BOARD CONNECTION CHECK-
OUT — Turn power OFF and disconnect ribbon cable
Connect the negative test lead to TP18 or TP20 on the pro-
cessor board. Turn power ON. You should get the follow-
ing voltages at connector J10 (see Fig. 23).

TERMINAL PINS (J10) (V‘égLI%%EV)
17 5
18 5
20* 2.5
22+ 2.5
24 5

*Voltage reading is dependent on meter impedance. Reading may
vary with different meters.

STEP 8 — POTENTIOMETER CONNECTION CHECK-
OUT — Turn power OFF and disconnect plugs from J3.
Connect negative test lead to terminal TP18 or TP20 on the
processor board. Turn power on and enter Quick Test mode.
You should get the following voltages at each pin on con-
nector J3 (see Fig. 21).

TERMINAL PINS (J3) (o 0a )

g 25
3 5
6 5
8" 25

10* 25

12 5

13" 25

14 25

*Voltage reading is dependent on meter impedance. Reading may
vary with different meters.

If these voltages are not obtained, replace the processor
board.

STEP 9 — THERMISTOR INPUT CONNECTOR CHECK-
OUT — Turn power OFF and remove thermistor connec-
tions from J1 (identify for replacing). Connect negative test
lead to TP18 or TP20. Turn power on and enter Quick
Test. Check for the following voltages at connector J1 (see
Fig. 21).

TERMINAL | voLTAGE TERMINAL | voLTAGE
) (vdc = 0.25 v) 1) (vde = 0.5v)
1 0 13 5
2 5 14 0
6 0 15 5
7 5 16 0
8 0 17 5
9 5 18 0
10 0 19 5
11 5 20 0
12 0 21 5

If anything different is found, replace the processor
board.

STEP 10 — SWITCH INPUT CONNECTION CHECK-
OUT — Turn power OFF and disconnect all plugs from J2,
Connect negative test lead to test pin TP18 or TP20. Turn
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Fig. 23 — Display Board Connector

power on and enter Quick Test. Check for the following
voltages at connector J2 (see Fig. SA and 21):

TERMINAL VOLTAGE TERMISAL | voLTaGE

J2) (vdec = 0.25v) (J2) (vdc = 0.5)
1 0 15 0
2 5 17 5
3 0 18 5
3 5 19 5
7 0 20 5
8 5 21 5
9 0 22 5
10 5 23 5
23 5

If any other voltage is obtained, replace the processor
board.

If the above procedure is completed successfully, but the
unit will not function properly, replace the processor board.

Processor Board Replacement — If it is neces-
sary to replace the processor board, the following proce-
dures should be followed

1. Remove the sheet metal heater cover over the proces-
sor board.

2. Disconnect all the electrical connectors from the pro-
cessor board and label them.

3. Remove the processor from the unit by removing the
screws that hold the processor mounting plate to the
control box.

4. Remove the old processor board from mounting plate
and install new board.

5. Install processor and processor mounting plate in the
unit. Use extreme care in installing.

6. Remove the protective shipping material from the board
connectors and reconnect all plugs.

IMPORTANT: When installing thermistors make
sure the thermistors are connected to the correct
pins on the processor board because the proces-
sor is not capable of determining whether the cor-
rect thermistor is connected to the correct set of
pins on the board.




7. Remove the factory-installed configuration header from
the old processor board. Use a small screwdriver to
wedge under the configuration header to remove it; then
install the header in the new board. The orientation of
the header should be as shown in Fig. 24. Use extreme
care in handling the header.

8. Adjust the dip switches on the new board to match those
on the old board. Be sure to replace the plastic cover
over the switches.

9. Replace the sheet metal cover over the processor board.

10. Use the Quick Test procedure to check the operation of
the unit.

1. Start unit and confirm operation.

45° MITERED CORNER AND 8 MARKED ON HEAD
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BOTTOM OF PROCESSOR BOARD

Fig. 24 — Configuration Header

Relay Board Troubleshooting — The relay board
contains 13 electro-mechanical relays. The small relays are
24-v ac. The large relays are 115 v on boards marked
32GB500004 and 230 v on boards marked 32GB500034.
The relays are controlled by the processor through the rib-
bon cable attached to the relay board.

The following procedure can be used to check out the
operation of the relays. To do this, first turn off the control
ON-OFF switch and remove the wiring connectors con-
nected to J5 and J6 (see Fig. 3). Set meter for resistance.

If the contacts do not close at the required Quick Test
step, check the relay outputs from the processor board (see
Processor Board Checkout procedure).

LOW-VOLTAGE RELAYS — Connect the negative test
lead to terminals 11 and 12 of connector J6. At the follow-
ing indicated Quick Test steps, the resistance should be zero
and at all others o (infinity). Turn power ON and proceed
through Quick Test.

VOLTAGE (vdc + 0.5 v)
Terminal Pins (J6)
4 5

QUICK TEST
STEP
NUMBER

1. t0 3.4,
3.5.

N

(4]

N
388888 B30©8|=
8888883808 8N
8 88 88088 8|w
g 8838088188
8 3838©8 888 8
8 8©8 8 8 8 8 8
8§ © 88888 8 8N
©3888¢8388 8|

0 The 1esistance will stay at zeto chms for only 10 seconds on each step
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HIGH-VOLTAGE RELAY CHECK — Connect the nega-
tive test lead to either terminal 8, 9 or 10 on connector J5.
Check resistance between terminals 8 and 5 before entering
Quick Test. Resistance should be % (infinity). At the fol-
lowing Quick Test steps noted, resistance should be zero
ohms; at all others < (infinity).

QUICK TEST VOLTAGE (vdc = 0.5v)

STEP Terminal Pins (J5)
NUMBER 1 P 3 4 5
1.t0 3.0 e e % 0

3.1, 0 L 0 % 0
3.2. o % % 0 0
3.3. 0 o L e 0
34. 0 0 0 % 0
3.5. 0 S 0 [ 0
3.6. 0 o0 @ o 0
3.7. 0 o o o 0
3.8. 0 [ o o 0
3.9. o 0 o0 £ 0
4.0. o 0 o o 0
4.1. 0 0 o o 0
4.2, © 0 o 0 0

Display Board Checkout — The display board can
be completely checked out using the Quick Test procedure.

The display should first be checked when entering the
Quick Test mode. The display should read 88. If it does
not, replace the display board.

The set point potentiometer can be checked using Step
25 of the Quick Test.

The display button is a normally closed switch. Failures
of the switch will usually result in the switch not clicking.
The other method that can be used to check the switch is to
connect an ohmmeter to the 2 switch terminals that have
leads connected to them. The center terminal is not used.
The contacts should be closed when the switch is not de-
pressed and open when the switch is depressed.

Accessory Reset Board Checkout — The acces-
sory reset board (see Fig. 14) is only required when tem-
perature reset is used. It can be completely checked out us-
ing the Quick Test procedure, Steps 27, 29 and 30.

It can also be checked using the following procedure:

1. Remove connector from processor board (see Fig. 1) and
connect an ohmmeter to terminals 3 and 4 on the con-
nector. Numbers are marked on the connector. Set the
meter for 10,000 ohms. You should obtain a resistance
of 3,333 ohms. Adjust the potentiometers on the board.
Resistance should remain constant at 3,333 ohms.

2. Connect the ohmmeter to terminals 3 and 6. As the reset
limit potentiometer is turned clockwise, resistance should
increase from 0 ohms to approximately 3,400 ohms.

3. Connect the ohmmeter to terminals 3 and 5. As the reset
ratio potentiometer is turned clockwise, resistance should
increase from O ohms to approximately 3,400 ohms.

4. Connect the ohmmeter to terminals 3 and 2. As the reset
set point potentiometer is turned clockwise, resistance
should increase from 0 ohms to approximately 3,400 ohms.

If any of the above steps are incorrect, replace the board;
it cannot be serviced.




Compressor Ground Current (CGC) Board (30GT)
— One board is used for each circuit of 30GT225-280 units.
Each board receives input from 4 toroids wired in series,
one toroid per compressor. With 24 v supplied at terminals
A and B, a current imbalance (compressor ground current)
sensed by any toroid causes the NC (normally closed) con-
tacts to open, shutting down the lead compressor in the af-
fected circuit. All other compressors in that circuit shut down
as a result. The NC contacts remain open until the circuit is
reset by momentarily de-energizing the board using the push-
button switch.

If the NC contacts open, it is necessary to remove toroids
from the T1-T?2 circuit to determine which toroid is causing
the trip. The chiller circuit can then be put back on the line
after the circuit breaker of the faulty compressor is opened.
The compressor problem can then be diagnosed by normal
troubleshooting procedures.

Compressor Protection Control System (CPCS)

Board (30GB) — The compressor protection board con-
trols the compressor and compressor crankcase heater. The
board provides the following functions:

compressor contactor control

crankcase heater control

compressor ground current protection
status communication to processor board
high-pressure protection

discharge gas protection

The discharge gas thermostats are wired in series with
the 24 v power supplied to the compressor board by the re-
lay board. The ground current protection is provided by the
compressor board.

The large relay located on the board is used to control
the contactor and crankcase heater and to provide a feed-
back signal to the processor board.

The operation of the compressor board can be checked
using the Quick Test procedure. When the Quick Test step
(3.5. to 4.2.) that turns on the compressor board is ener-
gized, the compressor board will be energized for 10 sec-
onds and will then be turned off. During the 10 seconds,
the crankcase heater will be turned off and the contactor
will be turned on. Also, the feedback contacts will close,
but it will take approximately 3 to 6 seconds for the micro-
processor to read the feedback contacts. The status for the
feedback switch is displayed by a O or 1 in the display. A
O means open contacts and a 1 means closed contacts.

If the board does not perform properly, use standard wir-
ing troubleshooting procedures to check the wiring for open
circuits. Refer to Operating Information section for diag-
nostic codes for possible causes for failure.

If a compressor short-to-ground exists, the compressor
board may detect the short before the circuit breaker trips.
If this is suspected, check the compressor for short-to-
ground failures with an ohmmeter. The ground current is
sensed with a current toroid (coil) around all 3 wires con-
nected to the compressor.

Thermistor Troubleshooting — The Flotronic™ con-
trol system uses thermistors to measure temperatures at var-
ious points in the refrigeration circuit as shown in Fig. 6
through 11B.

The resistance vs temperature and electrical characteris-
tics for all thermistors in the system are identical.
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The thermistors in the Flotronic control system (Fig. 5A,
J1) have a 5-v dc signal applied across them any time unit
control circuit is energized. The voltage drop across the ther-
mistor is directly proportional to the temperature and re-
sistance of the thermistor.

To determine temperatures at the various thermistor lo-
cations, measure the dc voltage drop across the appropriate
thermistor using a high quality digital voltmeter. Use volt-
age reading obtained to determine thermistor temperature
from Tables 11 or 12 (F or C).

The microprocessor has been programmed to check the
operation of the thermistors. If the measured temperature is
outside the range of —60 F to 240 F (—51 C to 116 C)
(363,000 ohms to 216 ohms), then it will be treated as
a sensor failure and a diagnostic code will be displayed. It
is also possible to check the operation of the thermistors us-
ing the Quick Test procedure.

IMPORTANT: If a thermistor has failed or the wire
damaged, replace the complete thermistor assembly.
Do not attempt to splice wires or repair assembly.

EXV Troubleshooting — If it appears that the elec-
tronic expansion valve is not properly controlling operating
suction pressure or superheat, there are a number of checks
that can be made using the Quick Test and initialization
features built into the Flotronic microprocessor control.

Follow the procedure below to diagnose and correct EXV
problems.

STEP 1 — CHECK PROCESSOR EXV OUTPUTS — Check
EXYV output signals at the J7 terminals of the processor board,
and the J11 terminals of the EXV driver board (if pro-
vided). This procedure is described in Step 6 of Processor
Board Checkout Procedure.

STEP 2 — CHECK EXV WIRING — Check wiring to elec-
tronic expansion valves from J7 terminal strip on processor
board (see Fig. 5B, EXV).

1. Check color coding and wire connections. Make sure
that they are connected to correct terminals at J7 and
EXYV plug connections. Check for correct wiring at driver
board input and output terminals if provided.

2. Check for continuity and tight connection at all pin
terminals.

3. Check plug connections at J7 and at EXVs. Be sure EXV
connections are not crossed.

STEP 3 — CHECK RESISTANCE OF EXV MOTOR
WINDINGS — Remove plug at J7 terminal strip and check
resistance between common lead (red wire, terminal D) and
remaining leads A, B, C and E (see Fig. 5B). Resistance
should be 25 ohms *=2 ohms.

STEP 4 — CHECK THERMISTORS THAT CONTROL
EXV — Check thermistors that control processor output volt-
age pulses to the EXVs. Circuit no. 1 or A thermistors are
T5 and T7, circuit no. 2 or B thermistors are T6 and T8.
Refer to Fig. 7 and 8 for location.

1. Use Quick Test steps 2.0. through 2.3. to determine if
thermistors are shorted or open.

2. Check thermistor calibration at known temperature by
measuring actual resistance and comparing value meas-
ured with values listed in Tables 11 or 12.



3. Make sure that thermistor leads are connected to the proper
pin terminals at the J1 terminal strip on processor board
and that thermistor probes are located in proper position
in the refrigerant circuit (Fig. 7 and 8).

When the above checks have been completed, the actual
operation of the EXV can be checked by using the proce-
dures outlined in Step 5. During Quick Test steps 3.5. and
3.9. each EXV is opened approximately 250 steps by
the processor. This Quick Test feature, along with the
initialization mode 20 can be used to verify proper valve
operation.

STEP 5 — CHECK OPERATION OF THE EXV — Use
the following procedure to check the actual operation of the
electronic expansion valves.

1. Close the liquid line service valve for the circuit to be
checked and run through the appropriate Quick Test step
3.5. or 3.9. to pump down the low side of the system.
Repeat the Quick Test step 3 times to ensure that all re-
frigerant has been pumped from the low side and that
the EXV has been driven fully open (760 steps).

NOTE: Do not use the control ON/OFF circuit breaker
to recycle the control during this step, and be sure to
allow the compressors to run the full 10 seconds at each
step.

2. Turn OFF control circuit circuit breaker and compressor
circuit breaker(s). Close compressor service valves and
vent any remaining refrigerant from the low side of the
system.

3. Remove screws holding top cover of EXV. Carefully
remove top cover, using caution to avoid damage to the
O-ring seal and motor leads. If EXV plug was discon-
nected during this process, reconnect it after the cover is
removed.

4. Note position of lead screw (see Fig. 13). If valve has
responded properly to processor signals in Step 5.1 above,
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the valve should be fully open and the lead screw should
protrude approximately ' in. to ¥ in. above the top of
the motor.

5. Recycle the control by turning the control circuit circuit
breaker to the ON position. This puts the control in the
initialization mode 20. During the first 100 seconds of
the initializtion mode, each valve is driven to the fully
closed position (760 steps) by the processor. With the
cover lifted off the EXV valve body, observe the oper-
ation of the valve motor and lead screw. The motor should
turn in the counterclockwise (CCW) direction and the
lead screw should move down into the motor hub until
the valve is fully closed. Lead screw movement should
be smooth and uniform from the full open to the fully
closed position.

This process of opening and closing the EXV can be re-
peated by repeating this Quick Test step 3.5. or 3.9. and
recycling the control as described in the preceding steps. If
the valve does not operate as described when properly con-
nected to the processor and receiving the correct signals, it
should be replaced.

If operating problems persist after reassembly, they may
be due to out-of-calibration thermistor(s), or intermittent
connections between the processor board terminals and the
EXV plug. Recheck all wiring connections and voltage
signals.

Other possible causes of improper refrigerant flow con-
trol could be restrictions in the liquid line. Check for plugged
filter drier(s), stuck liquid line solenoid valve(s) or re-
stricted metering slots in the EXV. Formation of ice or frost
on the lower body of the electronic expansion valve is one
symptom of restricted metering slots. Clean or replace the
valve if necessary.

NOTE: Frosting of the valve is normal during Quick Test
steps 3 5. and 3.9. and at initial start-up. The frost should
dissipate after 5 to 10 minutes operation of a system that is
operating properly.




Table 11 — Thermistor Temperature (°F) vs Resistance/Voltage Drop

TEMPERATURE | VOLTAGE | RESISTANCE TEMPERATURE | VOLTAGE | RESISTANCE TEMPERATURE | VOLTAGE | RESISTANCE
P DROP (V) (OHMS) F DROP (V) (OHMS) 15} DROP (V)
250 4821 98010 71 3093 5781 167 0836 719
, ~240 4818 94707 72 3 064 5637 168 0.824 705
i -230 4814 91522 73 3.034 5497 169 0.810 690
~-220 4.806 88449 74 3005 5361 170 0797 677
-210 4800 85486 75 2977 5229 171 0.783 663
-200 4793 82627 76 2947 5101 172 0.770 650
-190 4786 79871 77 2917 4976 173 0758 638
-180 4779 77212 78 2 884 4855 174 0745 626
170 4772 74648 79 2 857 4737 175 0.734 614
—-160 4764 72175 80 2827 4622 176 0722 602
-150 4.757 69790 81 2797 4511 177 0.710 591
-140 4749 67490 82 2766 4403 178 0700 581
-13.0 4740 65272 83 2738 4298 179 0.689 570
—12.0 4734 63133 84 2708 4196 180 0678 561
~110 4724 61070 85 2.679 4096 181 0668 551
-100 4715 59081 86 2.650 4000 182 0659 542
-90 4705 57162 87 2,622 3906 183 0 649 533
-80 4696 55311 88 2.593 3814 184 0640 524
-70 4688 53526 89 2.563 3726 185 0632 516
-60 4676 51804 ) 2.533 3640 186 0623 508
-50 4 666 50143 91 2.505 3556 187 0615 501
-4.0 4657 48541 92 2476 3474 188 0 607 494
-30 4648 46996 93 2 447 3395 189 0 600 487
-20 4636 45505 94 2417 3318 190 0592 480
-10 4624 44066 95 2388 3243 191 0585 473
00 4813 42679 9 2360 3170 192 0579 467
10 4602 41339 97 2332 3099 193 0572 461
20 4592 40047 98 2305 3031 194 0566 456
30 4579 38800 99 2277 2964 195 0560 450
4.0 4 567 37596 100 2 251 2898 196 0.554 445
5.0 4 554 36435 101 2217 2835 197 0548 439
60 4540 35313 102 2189 2773 198 0542 434
7.0 4.527 34231 103 2162 2713 199 0537 429
8.0 4.514 33185 104 2136 2655 200 0531 424
9.0 4501 32176 105 2107 2597 201 0526 419
100 4487 31202 106 2080 2542 202 0520 415
110 4472 30260 107 2053 2488 203 0.515 410
12,0 4457 29351 108 2028 2436 204 0510 405
13.0 4442 28473 109 2001 2385 205 0.505 401
140 4427 27624 110 1.973 2335 206 0499 396
15.0 4413 26804 111 1.946 2286 207 0 494 391
160 4397 26011 112 1919 2239 208 0.488 386
170 4381 25245 113 1897 2192 209 0483 382
180 4366 24505 (14 1.870 2147 210 0.477 377
19.0 4348 23789 115 1.846 2103 211 0.471 372
20.0 4330 23096 116 1822 2060 212 0.465 367
y 21.0 4313 22427 117 1792 2018 213 0 459 361
220 4295 21779 118 1771 1977 214 0453 356
230 4278 21153 119 1.748 1937 215 0.446 350
240 4258 20547 120 1.724 1898 216 0439 344
250 4 241 19960 121 1702 1860 217 0.432 338
260 4223 19393 122 1676 1822 218 0425 332
27.0 4202 18843 123 1.653 1786 219 0417 325
28.0 4184 18311 124 1630 1750 220 0409 318
290 4165 17796 125 1.607 1715 221 0 401 311
300 4145 17297 126 1.585 1680 202 0.393 304
310 4125 16814 127 1562 1647 223 0384 297
320 4103 16346 128 1538 1614 224 0375 289
330 4082 15892 129 1517 1582 205 0366 282
340 4059 15453 130 1496 1550
350 4037 15027 131 1474 1519
360 4017 14614 132 1453 1489
370 3.994 14214 133 1431 1459
380 3968 13826 134 1408 1430
390 3948 13449 135 1389 1401
40 0 3.927 13084 136 1.369 1373
41.0 3902 12730 137 1348 1345
420 3.878 12387 138 1.327 1318
43.0 3854 12053 139 1308 1291
44.0 3828 11730 140 1.291 1265
450 3805 11416 141 1.289 1240
460 3781 11112 142 1269 1214
470 3.757 10816 143 1.250 1190
480 3.729 10529 144 1.230 1165
490 3705 10250 145 1211 1141
500 3.679 9979 146 1192 1118
510 3653 9717 147 1.173 1095
520 3627 9461 148 1.155 1072
530 3,600 9213 149 1.136 1050
54.0 3575 8973 150 1.118 1029
550 3547 8739 151 1100 1007
56.0 3520 8511 152 1082 986
570 3493 8201 153 1064 965
58.0 3 464 8076 154 1047 945
590 3.437 7868 155 1029 925
600 3.409 7665 156 1012 906
810 3382 7468 157 0995 887
620 3353 7277 158 0978 868
630 3323 7091 159 0962 850
64.0 3295 6911 160 0945 832
| 650 3267 6735 161 0929 815
66.0 3238 6564 162 0914 798
67.0 3.210 6399 163 0898 782
680 3181 6238 164 0 883 765
69 0 3152 6081 165 0.868 750
70.0 3.123 5929 166 0853 734
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Table 12 — Thermistor Temperature (°C) vs Resistance/Voltage Drop

TEMPERATURE VOLTAGE RESISTANCE
(©) DROP (V) (Ohms)
—a0 4896 168 230
-39 4889 157 440
-38 4.882 147 410
-37 4.874 138 090
-36 4.866 129 410
-35 4.857 121 330
-34 4.848 113 810
-33 4.838 106 880
-32 4.828 100 260
-31 4.817 94 165
-30 4.806 88 480
-29 4.794 83 170
—28 4.782 78 125
-27 4769 73 580
-26 4.755 69 250
-25 4740 65 205
-24 4725 61 420
-23 4.710 57 875
-22 4693 54 555
-21 4676 51 450
-20 4.657 48 536
-19 4.639 45 807
-18 4619 43 247
—-17 4.598 40 845
-16 4577 38 592
-15 4.554 38 476
-14 4.531 34 489
-13 4507 32 621
-12 4482 30 866
-11 4 456 29 216
-10 4428 27 633

-9 4 400 26 202
-8 4371 24 827
-7 4341 23 532
-6 4.310 22 313
-5 4.278 21 163
-4 4.245 20 079
-3 4.211 19 058
-2 4.176 18 094
-1 4.140 17 184

0 4.103 16 325

1 4.065 15515

2 4.026 14 749

3 3.086 14 026

4 3.945 13 342

5 3903 12 696

6 3.860 12 085

7 3.816 11 506

8 3771 10 959

9 3726 10 441
10 3.680 9 949
1 3.633 9 485
12 3.585 9044
13 3.537 8 627
14 3.487 8 231
15 3.438 7 855
16 3387 7 499
17 3.337 7 161
18 3.285 6 840
19 3234 6 536
20 3.181 6 246
21 3129 5971
22 3076 5710
23 3.023 5 461
24 2.970 5 225
25 2.917 5 000
26 2.864 4786
27 2.810 4583
28 2.757 4389
29 2.704 4204
30 2.651 4028
31 2.598 3 861
32 2.545 3 701
33 2493 3549
34 2.441 3 404
35 2.389 3266
36 2.337 3134
37 2286 3008
38 2.236 2 888
39 2186 2773
40 2137 2 663
41 2.087 2 559
42 2.039 2 459
43 1.991 2 363
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TEMPERATURE VOLTAGE RESISTANCE
(C) DROP (V) (Ohms)
44 1.944 2272
45 1.898 2184
46 1.852 2101
47 1.807 2 021
48 1.763 1 944
49 1.719 1871
50 1.677 1 801
51 1.635 1734
52 1.594 1 670
53 1.553 1 609
54 1.513 1 550
55 1.474 1493
56 1436 1439
57 1.399 1 387
58 1.363 1 337
59 1.327 1290
60 1.291 1 244
61 1.258 1200
62 1.225 1158
63 1192 1118
64 1.160 1079
65 1129 1041
66 1.099 1 006
67 1.069 971
68 1.040 938
69 1.012 906
70 0.984 876
71 0.949 836
72 0.920 805
73 0.892 775
74 0.865 747
75 0.838 719
76 0.813 693
77 0789 669
78 0.765 645
79 0743 623
80 0722 602
81 0702 583
82 0683 564
83 0.665 547
84 0.648 531
85 0.632 516
86 0.617 502
87 0.603 489
88 0.590 477
89 0.577 466
90 0 566 456
91 0555 446
92 0.545 436
93 0.535 427
94 0.525 419
95 0.515 410
96 0.506 402
97 0.496 393
98 0.486 385
99 0.476 376
100 0.466 367
101 0454 357
102 0442 346
103 0429 335
104 0.416 324
105 0.401 312
106 0.386 299
107 0.370 285
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