HEATING & COOLIKG

30GT225-280

Flotronic Air-Cooled Reciprocating Liquid Chillers

Wiring Diagrams
50/60 Hz
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Temporary Reset Board . . . . .. . e
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Space/Outside Air Thermistor CONNECHONS . . . . . . . . . L 14
Remote On/Off Control . . . . . L 15
External Interlocks and Alarm . . . . . . L L 16

Italics denote 60-Hz export units (not for sale in U.S.A.).

SAFETY CONSIDERATIONS

Installing, starting-up and servicing air conditioning equip-
ment can be hazardous due to sysiem pressures, electrical
components and equipment location (roofs, elevated struc-
tures, ete.).

Only trained, qualified installers and service mechanics
should install, start-up and service this equipment. Un-
trained personnel can perform basic maintenance functions
such as cleaning coils. All other operations should be per-
formed 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
safety codes. Wear safety glusses and work gloves.

NOTES (For Fig. 1 - 9}
1. Fan motors thermally protected. Three-phase motors pro-
tected against primary single-phasing conditions.
2. Replacement of original wires must be with 105 C wire
or its equivalent.

3. Numbers on the right side of label diagrams indicate
the line location of applicable contacts. An underlined

number significs normally closed contacts. A plain num-
ber denotes normally open contacts. Line numbers are
snown on the left side of the diagrams.

4. Factory wiring is in accordance with National Electri-
cal Code (NEC). Field modifications or additions must
be in compliance with all applicable codes.

5. Wiring for main field power supply must be rated 75 C
minimum. Use copper, copper clad aluminum or alu-
minum conductors for all units except use copper con-
ducters only for: 346-v units, 30GT250 380/415-v and
380-v units, and 30GT280 380-v and 460-v part wind-
ing start units. Maximum incoming wire size for each
terminal block is 500 MCM.

6. Power for control circuit should be suppiied from a sep-
arate source through a ficld-supplied disconnect with
30-amp maximum protection for 115-v control circuits
and |5-amp maximum protection for 230-v control cir-

cuit. Connect control circuit power to terminals i and

2 of TB4. Connect neutral side of supply to terminal 2

of TB4. Contro} circuit conductors for all units must

be copper only.

Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.
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7. Terminals 7 and 8 of TBS are for field connection of
external interlock devices. Remove jumper between ter-
minals 7 and 8 of TB5 when CWP interlocks are used.

8. Terminals 1 and 2 on TBS are for field remote alarm
connections. Electrical rating for field remote alarm is
115-v 60 Hz/230-v 50 Hz and 380-v-3-60. Maximum
load is 75-va sealed, 360-va, inrush. Remove resistor
across terminals 1 and 2 on TB5 when using remote
alarm.

9. For part winding start only, time delay relays are wired
between terminals on compressor contactors. Center ter-
minals of Time Delay Relay are then jumpered.

10. Terminals 9 and 10 of TB7 are for field connection for
remote on-off control. The contacts must be rated for
dry circuit application capable of reliably switching a
5 vde, .5 ma load. Remove jumper between 9 and 10
of TB7 if remote on-off is installed.

OPERATION

IMPORTANT: Before initial start-up and before re-
starting unit after a prolonged shutdown, compressor
crankcase heater should be energized for 24 hours.

SEQUENCE OF OPERATION

During unit off cycle, crankcase heaters are energized. If
ambient temperature is below 36 F (2 C), cooler heaters and
a microprocessor board heater are also energized.

When control ON-OFF switch is turned to ON, control
first goes through a 2-minute initialization period, during

which the display continuously shows . Ninety (90)

seconds) after m leaves display, control begins to bring
on compressors. Rate at which compressors are started de-
pends on leaving chilled water temperature and rate of change
of leaving water temperature. An automatic lead/lag feature
in control system determines by random selection either cir-
cuit A or circuit B to start first. At first call for cooling,
microprocessor starts first compressor, de-energizes crank-
case heater and starts 3 condenser fans (2 for 30GT225).

The electronic expansion valve (EXV) remains closed for
10 seconds to purge cooler and suction line of any liquid
refrigerant that may have migrated to these areas during off
period. After 10 seconds, expansion valve starts to open.
As more cooling is required, control brings on additional
stages of capacity. Loading sequence for compressors is shown
in Installation Instructions, Capacity Contro! Steps table.

Microprocessor determines how rapidly capacity stages
are added or subtracted, based on deviation from leaving
chilled water temperature set point and rate of change of
leaving water temperature. If water temperature is very warm
and pull-down option is being used, microprocessor Hmits
rate of temperature drop of leaving water to 1°F (0.56 )
per minute to avoid high peak kW charges. If the capacity
is being limited by pull-down, the control display shows a

when the display button is pressed.

When the capacity is satisfied and a refrigerant circuit is
to be shut down, the microprocessor closes the EXV. The
compressor continues to run for 10 seconds to purge the
cooler and suction line of liquid refrigerant, then stops.

If demand limit option is being used, control limits max-
imum capacity to load shed input value. Refer to Controls
and Troubleshooting publication for details. If capacity is

limited by a load shed signal, display shows a m when
display button is pressed.

If temperature reset is being used, microprocessor ad-
justs leaving water temperature to obtain greater part-load
efficiency. Refer to Controls and Troubleshooting book for
details. If leaving water temperature is being reset, dis-

play shows a when the display button is pressed.

Microprocessor also controls electronic expansion valve
(EXV) to maintain a superheat of 20 F to 25 F (11 C to
14 C) entering compressor cylinders. This is equivalent to
3Fto5F (2 Cto3C) superheat leaving cooler.

Microprocessor control also cycles condenser fans on and
off to maintain an adequate pressure differential across ex-
pansion valves. Fans are controlled by position of EXV and
saturated condensing temperature thermistors. This allows
unit to run at very low condensing temperatures at part load.
Thus, chiller has very high part-load EER’s.
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Field-installed Accessories — Ordering numbers for
field-installed accessories are listed on 30GT225-280 price
pages. For field installation of these accessories, see the in-
stallation instructions supplied with the accessories, or the
Controls and Troubleshooting Guide supplied with the unit,
in addition to the following instructions. Refer to the wir-
ing labels for complete unit wiring schematics and location
of control box components.

DEMAND LIMIT CONTROL MODULE (DLCM) — For
a more detailed description of installation, see separate in-
stallation instructions supplied with the accessory.

Demand Limit Control Module Usage

POWER TO DLCM

CARRIER PART NO.

115-1-60 32GB400274
230-1-50/60 32GB400284
Installation

& CAUTION
Before proceeding, shut off all power to unit.

1. Open control box doors and remove the sheet metal cover
over the processor hoard,

2. Remove plastic cover over the dip switches and set switch
no. 5 to the ON position. Replace plastic cover.

3. Mount the DLCM circuit board in the control box.

4. Attach the connector at the end of the DLCM wires to

terminals 1, 2, 3 on connector J3 on the processor board.
See Fig. 10.

326B400284 Rev A 230 VOLT
S (B0HZ 8 380V,60HZ)

\ »i le—4IN. TYP
b

14
O 326B400274 Re

G B won_©
L TETRORN o Z EXCEPT 38(2V) -

S o e 0 '¢ X W ])/\i’ Carrier; | L\
ST BN Y N g
BQ& 90 INTiTs

50 71 o RTNILS |
: 20
INT2| ©
. 73
iC 40 RTN2| ©
0 P2 a9
PERCENT
b O CAPACITY S/INC—(O

L
-,

TO J3, TERMINALS [,2,3 "\
o

.,

N
AMP MTA- 156 CONNECTOR
PART *640433-4

*Connector wiring must be as shown for Rev. A.

Fig. 10 — Demand Limit Control Module

. Connect the field input control power wires to the ter

minat strips marked INTI, RTNI and INT2, RTN2 which
are pressure type connectors; strip the insulation from
the wires before inserting. The connector can take up to
12 AWG wire. See Fig. 1.

DLCM

INTI

RTN]

INT2

RTN2

1]

]

I HOLIMS LINIT ONVW3Q

i
!
|

/(:
|
!
l
I
L:|

===t

L__|

U |

2HOLIMS LIWIM ONVW3a

S NS B

L

L2 .,

i i

Vo
115 CR 230 VOLTS

Fig. 11 — DLCM Electrical Connections

. Set the potentiometers to the desired capacity limit.
. Check the operation, using the Quick Test procedure de-

scribed in unit Installation Instructions or the Controls
and Troubleshooting booklet.



TEMPERATURE RESET BOARD — This accessory per-
mits adjustment of leaving chilled water temperature based
on return water, space or outdoor temperature. For a more
detailed description of return temperature reset instailation,
see the Controls and Troubleshooting Guide (return tem-
perature reset) supplied with the unit. Part no. 13 30GBS00254.
Instatation (Based on return water temperature reset)

I, Turn off all power to the chiller.

2. Open the control box doors and remove the sheet metal
cover over the processor board.

3. Remove the accessory temperature reset board from its
packaging and install it in the unit. The board should be
mounted on the panel adjacent to I3 on the processor
board as shown in Fig. 12.

4. 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 as shown in Fig. (2.

PROCESSOR
BOARD

G 0000000060000

______ M

i

f

|

I

i

____________ |

o 1

i o Ol

| 1

| LIMIT @ i

| RESET EIE2E3E4ES RESET 1 |

| TEMP BE , RATIO 1§

| o i ol i

i

| ACCESSORY RESET T H

| BOARD i E}
i

z &

30G6T225-280%
oS- _ _

*See component arrangement iabel for exact location.

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

Fig. 12 — Temperature Reset Board,
Location and Wiring

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

6. Determine the settings of the reset ratio, reset limit and
cold set point potentiometer as defined in the return tem-
perature reset operating instructions in the Controls and
Troubieshooting Guide.

7. Use the Quick Test to verity that dip switches | and 2
are set properly and that the cold set point, reset ratio
and reset limit potentiometers arc working properly (see
Controis and Troubleshooting Guide).

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

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

SENSOR KIT ASSEMBLY (used with temperature reset
board for space and outside air temperature reset of the leav-
ing chilled water temperature) — For a more detailed de-
scription of installation, see Controls and Troubleshooting
Guide (space and outside air temperature reset) supplied with
the unit. Sensor kit part no. is 30GB660002.

installation

t. Turn off all power to the chiller.

2. Open the control box doors and remove the sheet metal
cover over the processor board.

3. Remove the accessory temperature reset board from its
packaging and install it in the unit. The board should
be mounted on the panel adjacent to I3 on the proces-
sor board as shown in Fig. 12.

4. 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. 12.

5. Remove the cover from the dip switch assembly and
set dip switch | to the OFF position and 2 to the ON
position.

6. Remove reset thermistor from its packaging for instal-
lation. See Fig. 13. The thermistor should be con-
nected to the terminal block as shown in Fig. 14, To
avoid electrical interference DO NOT run the ther-
mistor wire near line voltage wiring, electrical machin-
ery, large contactors 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 1s 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 senses freely cir-
culating air.



CABLE ASSEMBLY PROBE

Fig. 13 — Reset Thermistor
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Fig. 14 — Space/QOutside Air Thermistor
Connections

7. Determine the settings of the reset ratio, reset iimit, re-
set set point and cold set point as defined in the space
and outside air reset operating instructions (see Con-
trols and Troubleshooting Guide).

8. Use the Quick Test to verify that dip switches | and 2
are set properly and that the cold set poini, reset ratio,
reset limit, and reset point are set properly (see Con-
trois and Troubleshooting Guide).

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

19. Close the control box covers and start the unit o make
sure il operates properly.

REMOTE ON-OFF CONTROL — If remote ON-OFF unit
control is required, a field-supplied relay (part no.
HN61KKO025) must be instalied in unit control box and wired
as shown in Fig. 15. Remote switch contacts are fieid
supplied.

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

waaAas FIELD —SUPPLIED RESET -
=—— POWER SOURCE THERMISTOR _7B7
—— —=3 Tio

! . (i) |

REMOTE ON-OFF

RELAY S
i {P/N HNBIKKO25})
R S 4

REMOTE SWITCH
CONTACTS
(FIELD SUPPLIED)

REMOTE QN-OFF
RELAY CONTACTS

1 REMOTE ON-OFF RELAY
(P/N HNB1KKO25) SUITABLE
FOR 5-VDC. CONNECTION
BETWEEN TERMINALS
9 AND 10 SHOULD BE
CLOSED FOR UNIT TO
RUN, OPEN FOR UNIT TO 3
BE ON STAND BY.

OGT

— — — FIELD WIRING 225-280C

Fig. 15 — Remote On/Of Control

REMOTE ALARM —The unit is equipped with a master
alarm circuit that is energized any time that a diagnostic
code of to is displayed. It is also energized
during the Quick Test. The alarm circuit is powered by a
115- or 230-v relay depending on 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

I=]

connected to TBS terminals | and 2 (see Fig. 16). A resis-



tor is installed across these same terminals to provide a min- and chilled water flow switch. See Fig. 16. On units 30GT225-
imum current draw through the contacts of the relay board. 280, an orange jumper connects terminals 7 and 8 on ter-
When an external alarm is not installed. remove this resis- minal board TBS.

tor. The maximum load that the refay can handle is 75 va

S 3 INg 1 1
sealed, 360 va inrush at 115 and 230 volts. Remove the jumper and install remote interlock contacts

across terminals. Several devices can be connected in

If a lead with a greater va is to be used, an interface pilot series.
duty relay must be used.
If a remote audible alarm is used, it is recommended that A CAUTION

a remote alarm-off switch be installed.

EXTERNAL INTERLOCKS —The unit is equipped with
provisions for external interlock devices such as pump starter,

Do not use the pump starter as a remote ON-OFF switch.
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A — Alarm T -~
CWFS — Chilled Water Fiow Switch
CWPI — Chilled Water Pump Interlock
B — Terminal Block

NOTE: Remove ORN jumper between terminals 7 and 8 on TB5
(3GGT225-280) when installing interiocks.

Fig. 16 — External Interlocks and Alarm
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