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Warnings and
Cautions

Notice that warnings and cautions appear at appropriate intervals throughout
this manual. Warnings are provided to alert manufactures, designers,
installers, servicers, and installing contractors to potential hazards that could
result in personal injury or death, while cautions are designed to alert
personnel to conditions that could result in equipment damage.

Your personal safety and the proper operation of this machine depend upon
the strict observance of these precautions.

NOTICE: Warnings and Cautions appear at appropriate sections
throughout this literature. Read these carefully.

A\ WARNING: Indicates a potentially hazardous situation which, if not
avoided, could result in death or serious injury.

A\ CAUTION: Indicates a potentially hazardous situation which, if not
avoided, may result in minor or moderate injury. It may also be used to
alert against unsafe practices.

CAUTION: Indicates a situation that may result in equipment or prop-
erty-damage only accidents.

CVHE-SVNO3F-EN
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General
Information

General
Requirements

Note: Unit-mounted starters are
available as an option on most
CVHE, CVHE and CVHG units with
wye delta, and solid-state starters,
with nominal voltages of up to 600
volts and unit mounted medium
voltage across-the-line starters.
While this option eliminates most
field-installed wiring requirements,
the electrical contractor must still
complete the electrical connection
for: (1) Power supply wiring to the
starter, (2) Other unit control options
present, and (3) Any field-supplied
control devices.

A WARNING!
Hazardous Voltage w/
Capacitors!

Disconnect all electric power,
including remote disconnects before
servicing. Follow proper lockout/
tagout procedures to ensure the
power cannot be inadvertently
energized. For variable frequency
drives or other energy storing
components provided by Trane or
others, refer to the appropriate
manufacturer’s literature for
allowable waiting periods for
discharge of capacitors. Verify with
an appropriate voltmeter that all
capacitors have discharged. Failure
to disconnect power and discharge
capacitors before servicing could
result in death or serious injury.

A WARNING
Rotating Parts!

During installation, testing,
servicing and troubleshooting of
this product it may be necessary to
measure the speed of rotating
components. Have a qualified or
licensed service individual who has
been properly trained in handling
exposed rotating components

perform these tasks. Failure to
follow all safety precautions when
exposed to rotating components
could result in death or serious
injury.

As you review this manual, along
with the wiring instructions
presented in this section, keep in
mind that:

Typical field connection
requirements for remote-mounted
starters are shown at the end of the
manual, and summarized in Table 1.

All field-installed wiring must
conform to National Electric Code
(NEC) guidelines, as well as to any
applicable state and local codes. Be
sure to satisfy proper equipment
grounding requirements per NEC.

All field-installed wiring must be
checked for proper terminations, and
for possible shorts or grounds.

Note: The typical customer
connection diagrams shown in this
manual are representative of
standard CVHE, CVHF and CVHG
units, and are provided only for
general reference. Always refer to
the actual wiring diagrams that
shipped with the chiller for specific
as built electrical schematic and
connection information.

Do not modify or cut enclosure to
provide electrical access. Removable
panels have been provided for this
purpose. Modify these panels only;
away from enclosure. Refer to
installation information shipped
with the starter or submittal
drawings.

CAUTION
Component Damage!

Remove all debris from inside the
starter panel. Failure to do so may
result in an electrical short and
could cause serious starter
component damage.
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Trane Supplied
Remote Starter

Table 1. CVHE, CVHF, and CVHG standard remote starter field wiring requirements

Power supply wiring (to Starter Panel) Starter Panel Terminals
3-Phase Line Voltage: 2X3-L1, L2, L3, and All wiring to be in
Terminal Block (2TB3 or 2X3) GROUND accordance with National
Electrical Code and any local
codes.
3-Phase Line Voltage: Circuit Breaker 2Q1-L1, L2, L3, and
GROUND
Remote Starter to Chiller Motor Junction Box T1 through T6
Starter to UCP 120VAC control wiring Starter to UCP 120VAC Unit Control Panel
control wiring Terminations
120VAC Power Supply (from starter to UCP) 2X1-1-1, 2X1-2 1X1-1, 1X1-12 #8 gauge minimum
2X1-20(Ground) 1X1-18 (Ground) 40 amps circuit
High Pressure Cutout to Starter 2X1-4 1X1-4 14 ga.
1Q1 Circuit Breaker to Starter 2X1-6 1X1-3 14 ga.
Oil Pump Interlock 2X1-7, 2X1-8 1A7-12-4, 1A7-]2-2 14 ga.
Low Voltage Circuits (less than 30VAC) Starter Panel Unit Control Panel
Terminals Terminations
Standard Circuits
Inter Processor Communications (IPC) 2A1-13-3to 4, or 1A1-15-3to 4 2 wire w/ ground
Remote Mounted 2X1-12 to 13 if present Shield ground at Comm link.
(do not ground shield at 1X1- 22(GND) only.
starter)

Standard Field Power wiring:
Note: All wiring to be in accordance with National Electrical Code and any local codes.
Reference Field connection diagram 2309-4935 in this manual

CVHE-SVNO3F-EN 5



% TRANE'

Customer Supplied
Remote Starter

Table 2. CVHE, CVHF, and CVHG standard customer supplied remote field wiring requirements

Power supply wiring (to Starter Panel)

Starter Panel Terminals

Starter by others Power wiring:

3-Phase Power Supply

Starter and Motor Junction Box
Interconnection (Remote starter only)

See “Starter by others”
schematic

All wiring to be in
accordance with National
Electrical Code and any local

codes.

Starter provided by others:

Starter to UCP 120VAC control wiring

Starter to UCP 120VAC
control wiring

Unit Control Panel
Terminations

120VAC Power Supply

See “Starter by others”
schematic
5X1-1, 5X1-2, 5X1-20

1X1-1, 1X1-12, 1X1-18

#8 gauge minimum 40 amps
circuit

(Ground)
Power from UCP 1Q1 5X1-3 1X1-3, 1A23-16-3 14 ga.
Interlock Relay signal 5X1-4 1A23-]J10-1 14 ga.
Start contactor signal 5X1-5 1A23-18-1 14 ga.
Oil Pump Interlock 5X1-7, 5X1-8 1A7-12-4, 1A7-]2-2 14 ga.
Run Contactor signal 5X1-10 1A23-16-12 14 ga.
Transition Complete 5X1-14 1A23-]J12-2 14 ga.
Low Voltage Circuits (less than 30VAC) Starter Panel Unit Control Panel

Terminals Terminations

Standard Circuits

Current Transformers* (see table next page)

5CT4- wht, blk
5CT5- wht, blk
5CT6- wht, blk

1A23-17-1,2
1A23-17-3,4,
1A23-17-5,6,

Note: Phasing must be
maintained

Potential Transformers

5T17-236,237
5T18-238,239
5T19-240,241

1A23 -J5-1,2,
1A23 -J5-3,4,
1A23 -J5-5,6

Note: Phasing must be
maintained

Starter Supplied by Others -Standard Field Power wiring:
Note: All wiring to be in accordance with National Electrical Code and any local codes.

Reference Field Connection Customer Supplied Starter diagram 2309-4936 in this manual
Reference “Starter by Others” Specification available from your local Trane sales office.

CVHE-SVNO3F-EN
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Customer Supplied
Remote Starter

Table 3. Current transformer and potential transformer wire sizing tables for customer supplied starter to chiller unit
control panel starter module 1A23

The maximum recommended wire length for secondary CT leads in a dual CT system are:

Wire AWG (mm2) Maximum Wire Length Secondary CT Leads

Feet Meters

8 (10) 1362.8 415.5

10 (6) 856.9 261.2

12 (4) 538.9 164.3

14 (2.5) 338.9 103.3

16 (1.5) 213.1 65.0

17 (1) 169.1 51.5

18 (0.75) 134.1 40.9

20 (0.5) 84.3 25.7

Note:
1. Wire lengths are for copper conductors only.
2. Wire lengths are total “one way” distance that the CT can be from the Starter module.

The maximum recommended total wire length for PT’s in a single PT system:

Wire Gauge Max lead length (ft) Max lead length (m)
8 5339 1627
10 3357 1023
12 2112 643
14 1328 404
16 835 254
17 662 201
18 525 160
20 330 100
21 262 79
22 207 63

The maximum recommended total wire length (to and from) for PT leads in a dual PT system are:

Wire Gauge Max Wire Length Max Wire Length Max Wire Length Max Wire Length

Primary (ft) Primary (m) Secondary (ft) Secondary (m)
8 3061 933 711 217
10 1924 586 447 136
12 1211 369 281 85
14 761 232 177 53
16 478 145 111 33
17 379 115 88 26
18 301 91 70 21
20 189 57 44 13
21 150 45 34 10
22 119 36 27 8

Note: These wire lengths are for copper conductors only

Note: The above lengths are maximum round trip wire lengths. The maximum distance the PT can be located from the Starter module is 1/2 of the listed value.

CVHE-SVNO3F-EN
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Power Supply
Wiring

A WARNING
Ground Wire!

All field-installed wiring must be
completed by qualified personnel.
All field-installed wiring must
comply with NEC and applicable
local codes. Failure to follow this
instruction could result in death or
serious injuries.

To assure that power supply wiring
to the starter panel is properly
installed and connected, review and
follow the guidelines outlined
below.

3-Phase Power Source

1 Verify that the starter nameplate
ratings are compatible with the
power supply characteristics and
with the electrical data on the
unit nameplate.

2 If the starter enclosure must be
cut to provide electrical access,
exercise care to prevent debris
from falling inside the enclosure.
If the starter cabinet has a
removable panel, be sure to
remove the panel from the unit
before drilling holes.

CAUTION
Component Damage!

Remove all debris from inside the
starter panel. Failure to do so may
result in an electrical short and
could cause serious starter
component damage.

3 Use copper conductors to
connect the 3-phase power
supply to the remote or unit-
mounted starter panel.

Power
Supply

CAUTION

Use Copper Conductors
Only!

Unit terminals are not designed to
accept other types of conductors.

Failure to use copper conductors
may result in equipment damage.

4

Size the power supply wiring in
accordance with the Minimum
Circuit Ampacity (MCA) shown
on the unit nameplate.

(MCA = (RLA x 1.25) + Control
Power Load)

Make sure that the incoming
power wiring is properly phased;
each power supply conduit run
to the starter must carry the
correct number of conductors to
ensure equal phase
representation. See Figure 1.

Note: Connect L1, L2 and L3 per
starter diagram.

6 As you install the power supply
conduit, make sure that this
position does not interfere with
the serviceability of any of the
unit components, nor with
structural members and
equipment.

7 Tightening torque -follow starter
manufactures torque
specifications and annual
inspection methods.

Also, assure that the conduit is long
enough to simplify any servicing
that may be necessary in the
future (e.g. starter removal).

Note: Use flexible conduit to
enhance serviceability and
minimize vibration transmission.

Circuit Breakers and
Fusible Disconnects
Size the circuit breaker or fuse

disconnect in compliance with NEC
or local guidelines.

Figure 1. Proper phasing for starter power supply wiring and conduit loading
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PFCC

Optional PFCCS Table 4. PFCC design voltage sizing per compressor voltage application
PFCC Design Voltage Compressor Motor Rating
Power factor correction capacitors (See Unit Nameplate)
(PFCCs) are designed to provide 240/60 Hz 208V/60 Hz
power factor correction for the 480V/60 Hz ﬁgygg :Z
compressor motor. They are 460V§60 Hi
available as an option. 480V/60 Hz
Note: Remember that the PFCC 000V/60 2;3“28 :i
nameplate voltage rating must be 2400V/60 Hz 2300V/60 Hz
greater than or equal to the 2400V/60 Hz
compressor voltage rating stamped
on the unit nameplate. See Table 4 PFCC Rating Compressor Motor Rating
to determine what PFCC is (See Unit Nameplate)
appropriate for gach compressor 480V/50 Hz ggg“gg :é
voltage application. 400V/50 Hz
415V/50 Hz
CAUTION 4160V/60 Hz 3300V/60 Hz

4160V/60 Hz

Motor Damage!

PFCCs must be wired into the
starter correctly. Failure to do so
may cause misapplication of these
capacitors and result in a loss of
motor overload protection and
subsequently cause motor damage.

CVHE-SVNO3F-EN
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RUIe 1 Figure 2. PFCCs Installed Downstream of
Starter Contactor, Upstream of Overload

Simultaneously disconnect

. . Motor Starter
capacitors and load from line power. Power Contactor Overload
Circuit Protectors

1

If the capacitors are not switched off-
line when the load is disconnected,
they continue to add capacitance to 2
the electrical distribution system. A 3
“leading” power factor—too much
capacitance—may eventually

develop. This overcorrection causes Fusible
poor voltage regulation, i.e., voltage Safety Switch

is high when the circuit is unloaded, SuitablgrBreaker |
then drops as loads are added. ﬂﬂ

Rule 2 Enclo_sed 3-Phase
Capacitor [ Capacitor
Size motor overload protection to Unit

account for capacitor-supplied
current.

. Figure 3. PFCC Wires Routed Through Overload Protectors
Overloads are typically set to Fusible

measure the total current drawn by Safety Switch

the motor. When PFCCs are used, or

they become the source of part of Suitable Breaker Overload

that current. If the current they Protectors
rovide isn't registered by the /) | |

zverload protecgtors, pote»;ltially ' ( =\ ] J

damaging amperage can reach the 2 Vi : : Motor

motor. The simplest way to ensure ( =\

that the overloads “see” all current 3 /) | 1

supplied to the motor is to position Power

the PFCCs upstream of the overloads Circuit

as shown in Figure 2. Motor
Starter

If the capacitor connection points | Contactor
are downstream of the overload QQ

devices, route the PFCC leads

through the overloads as shown in Enclosed | 3-Phase
Figure 3. This assures that the Capacitor | Capacitor
overloads register both line and Unit
capacitor-supplied current.

10 CVHE-SVNO3F-EN
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Recommended Procedures

for Discharging Capacitors
Prior to performing any service on
energized equipment, the proper
Lockout-Tagout procedures must
always be followed. Regardless of
the equipment being serviced, the
following steps must be taken:

Lockout-Tagout Steps

1 Prepare the equipment for
shutdown.

2 Shut down the equipment.

3 Disconnect any energy isolating
devices.

4 Apply the necessary lockout or
tagout devices.

5 Render safe all stored or residual
energy.

6 \Verify the isolation and

deenergization of the equipment.

Personal Protective
Equipment

Always wear appropriate personal
protective equipment in accordance
with applicable regulations and/or
standards to guard against potential
electrical shock and flash hazards.

/\ WARNING
Hazardous Voltage!

Disconnect all electric power,
including remote disconnects before
servicing. Follow proper lockout/
tagout procedures to ensure the
power can not be inadvertently
energized. Discharge capacitors
before servicing. Failure to
disconnect power and discharge
capacitors before servicing could
result in death or serious injury

CVHE-SVNO3F-EN

PFCC

Verifying Discharge of
Capacitors

After following the proper
lockouttagout procedure it is
important to verify that all applicable
capacitors are discharged and
rendered safe. Many capacitors in
HVAC equipment include internal
bleeder circuits that will
automatically discharge the
capacitor. These circuits must be
allowed sufficient time to discharge
the capacitor prior to performing
service.

While most capacitors contained in
Trane equipment include internal
bleeder circuits, this is not always
the case and these circuits can
sometimes fail. In addition, some
bleeder circuits can take up to 30
minutes to fully discharge. It is
important to verify that the
capacitor has been fully discharged
by using a voltmeter that is rated for
the voltage of the capacitor being
tested.

/\ WARNING
Live Electrical
Components!

During installation, testing,
servicing and troubleshooting of
this product, it may be necessary to
work with live electrical
components. Have a qualified
licensed electrician or other
individual who has been properly
trained in handling live electrical
components perform these tasks.
Failure to follow all electrical safety
precautions when exposed to live
electrical components could result
in death or serious injury.

Discharging Capacitors

In the event that a capacitor does not
have an internal bleeder circuit, the
bleeder circuit has failed, or the
discharge process is not complete,
the capacitor must be discharged
properly prior to performing service.
In order to safely discharge a
capacitor, a proper capacitor
discharge tool must be used.
Screwdrivers and other hand tools
are not designed to safely discharge
capacitors. Use of these tools may
result in death or serious injury and/
or equipment damage.

M
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Unit Mounted
Starter

|nterconnecting I_mportant: K«_eep in. r_nind that the
. . interconnecting wiring between the
Wiri ng starter panel, compressor and UCP

control panel is factory-installed
with unit-mounted starters but must
be field-installed when a remote
mounted starter is used.

Typical equipment room conduit
layouts with and without unit
mounted starters are shown in
Figure 4 and Figure 5, respectively.

Figure 4. Typical equipment room layout with unit-mounted, Wye-Delta

Line Side Power
Conduits

a |

— | = —
- — og,
T
Unit Control Unit Mounted
Starter

Panel

Note:
See Starter submittal drawing for location of incoming wiring to the starter.

12 CVHE-SVNO3F-EN
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Remote
Starter

Figure 5. Typical equipment room layout with remote-mounted Wye-Delta starter

. . [
Line Side - I N
Power Wiring I T —
[ [
Remote-
mounted
\ Starter
| | N
~ »
( N |
[ [
agge [\ 1 d Power
lH_ M Lea
N e Wiring
N
IPC Circuit 115V Control

Conduit <30V /Conduit
See Note 3 \ See Note 2

N

Motor Terminal Box

Notes:

1. Refer to the unit field connection diagram for approximate UCP knockout locations.

2. 115-volt conduit must enter the higher than 30 Vdc Class I portion of the unit control panel.
3. IPC circuit conduit must enter the Low Voltage Class II portion of the UCP. (1000 ft. max)
4. See starter submittal drawing for location of incoming wiring to the starter.

CVHE-SVNO3F-EN 13
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Starter to Motor
(Remote-Mounted
Starters Only)

Ground Wire Terminal Lugs

Ground wire lugs are provided in the
motor terminal box and in the starter
panel.

Terminal Clamps

Terminal clamps are supplied with
the motor terminals to
accommodate either bus bars or
standard motor terminal wire lugs.

Terminal clamps provide additional
surface area to minimize the
possibility of improper electrical
connections.

Wire Terminal Lugs

Wire terminal lugs must be field
supplied.

1 Use field-provided crimp-type
wire terminal lugs properly sized
for the application.

Note: Wire size ranges for the
starter line and load-side lugs are
listed on the starter submittal
drawings supplied by the starter
manufacturer or Trane. Carefully
review the submitted wire lug
sizes for compatibility with the
conductor sizes specified by the
electrical engineer or contractor.

14

Remote Starter

2 Aterminal clamp with a 3/8” bolt
is provided on each motor
terminal stud; use the factor-
supplied Belleville washers on
the wire lug connections.

Figure 6 illustrates the juncture
between a motor terminal stud
and terminal clamp.

3 Tighten each bolt to 24 foot-
pounds.

4 Install but do not connect the
power leads between the starter
and compressor motor. (These
connections will be completed
under supervision of a qualified
Trane service engineer after the
pre-start inspection.)

CAUTION
Component Damage!

Ensure the power supply wiring and
output to motor wiring are
connected to the proper terminals.
Failure to do so will cause
catastrophic failure of the starter
and, or motor.

Bus Bars

Install the bus bars between the
motor terminals when a low-voltage
“across-the-line’} “primary reactor/
resistor,” “auto transformer” or
customer-supplied solid-state, or
customer-supplied AFD.

Be sure to bus motor terminal T1 to
T6, T2to T4, and T3 to T5.

Note: Bus bars are not needed in
medium-voltage applications since
only 3 terminals are used in the
motor and starter.

When attaching starter leads to 6.6-
7kv motor terminals, the 1/2"-13
brass jam nuts should be tightened
to a maximum torque of 18 to 22 ft
Ib. Always use a second wrench to
"back-up’ the assembly and prevent
the application of excessive torque
to the terminal shaft.

Starter to UCP
(Remote- Mounted
Starters Only)

Electrical connections required
between the remote-mounted starter
and the Unit Control Panel (UPC) are
shown in an example of a point-to-
point starter-to-UCP connection
diagram as shown at the end of the
manual.

Note: Install control voltage conduit
into control voltage section of chiller
control panel and starter panel. Do
not route with low voltage (30 volts)
conduit wires.

When sizing and installing the
electrical conductors for these
circuits, follow the guidelines listed.

Unless otherwise specified use
14 ga. wire for 120 V control circuits.

CVHE-SVNO3F-EN
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Remote Starter

CAUTION
Component Damage!

Remove all debris from inside the
starter panel. Failure to do so may
result in an electrical short and
could cause serious starter
component damage.

1 |If the starter enclosure must be
cut to provide electrical access,
exercise care to prevent debris
from falling inside the enclosure.
Do not cut AFD enclosure.

2 Use only shielded twisted pair
for the interprocessor
communication (IPC) circuit
between the starter and the UCP
on remote mounted starters.
Recommended wire is Beldon
Type 8760, 18 AWG for runs up to
1000 feet.

Note: The polarity of the IPC wire
pair is critical for proper operation.

3 Separate low-voltage (less than
30V) wiring from the 115V wiring
by running each in its own
conduit.

4 As you route the IPC circuit out
of the starter enclosure, make
sure that it is at least 6" from all
wires carrying a higher voltage.

5 For UCPIPC shielded twisted pair
wiring, the shield should be
grounded on one end only at
UCP at 1X1-G. The other end
should be un-terminated and
taped back on the cable sheath to
prevent any contact between
shield and ground. (1000 ft. max)

6 Oil Pump Interlock - All starters
must provide an interlock (N.O.)
contact with the chiller oil pump
connected to the UCP at
Terminals 1A7-2-4 and 1A7-J2-2
(14 ga.) The purpose of this
interlock is to power the oil pump
on the chiller in the event that a
starter failure, such as welded
contacts, keeps the chiller motor
running after the controller
interrupts the run signal.

CAUTION
Electrical Noise!

Maintain at least 6 inches between
low-voltage (<30V) and high voltage
circuits. Failure to do so could result
in electrical noise that may distort
the signals carried by the low
voltage wiring, including the IPC.

15
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Motor
Lugs

Figure 6. Terminal stud, clamp and lug assembly

Belleville Y |

Washer ]
Terminal
Lugs
3/8" BoIt—»ﬁ[
\ Belleville
7 — Washer
]
Tg/lr%t%ral E ? Terminal
Clam
Stud P

Front View

i 4 4

_-_-___-_-_-___-_-_-_'_'————____

Mid Voltage
RXL RATR RPIR CXL CATR CPIR

2300 volts to 4160 volts
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/\ WARNING
Hazardous Voltage!

Disconnect all electric power,
including remote disconnects before
servicing. Follow proper lockout/
tagout procedures to ensure the
power can not be inadvertently
energized. Failure to disconnect
power before servicing could result
in death or serious injury.

All electrical circuits shall be treated
as energized until all lockout-tagout
procedures are in place and the
circuit has been tested to verify that
it is de-energized. The medium
voltage motor terminal box cover
must not be removed if power is
present, or if there is a possibility
that power may be present. Working
on energized medium voltage
circuits is not an approved practice
for normal HVAC maintenance or
service.

10kv - 13.8kv Medium
Voltage Motor

The medium voltage motor applied
by Trane is a 3-phase form wound
hermetic design with 3 motor leads
brought through the motor casing
with sealed terminals. The motor is
suitable for remote mounted across-
the-line (including circuit breaker
starting), primary reactor, auto-
transformer, or solid-state starting.
Refer to the unit nameplate for
motor data including RLA, LRA, etc.

CVHE-SVNO3F-EN

10kv-13.8kv

Medium Voltage Installation

In all cases of non-Trane supplied
starters, the Trane Engineering
Specification for CH530 Starter By
Others (6516-0513) must be followed
in order to ensure proper function
and protection of the chiller. A
disconnecting means and short-
circuit protection must be installed
ahead of the starter, unless they are
included as part of the starter. Trane
assumes no responsibility for the
design, documentation,
construction, compatibility,
installation, start-up, or long term
support of starters provided by
others.

Motor Terminal Box

A large steel motor terminal box is
provided to allow for the field
connection of the motor power
supply wire to the motor. The motor
terminal box cover weight is 55 Ib
(25 kg). Two 7/8" lifting holes are
provided in the cover.

If the box must be removed for
clearance during chiller installation,
the box without the cover weighs
215 1b (98 kg). Two 3/8"”-16 weld-
nuts are provided on the top of the
terminal box to allow the use of
properly rated lifting d-rings.

Note: If the box is removed for
installation purposes, the motor
terminals MUST be protected
against impact or stress damage.
Field fabrication of a cover or guard
is required.

The motor terminal box is large
enough to accommodate the use of
stress cones. If conduit is applied a
flexible connection of the conduit to
the box should be made to allow for
unit serviceability and for vibration
isolation. The cable should be
supported or protected against
abrasion and wear on any edges or
surfaces. Cable or conduit openings
can be cut at any location in the box
sides, top, or bottom for cable entry.
Always ensure that debris does not
remain in the box after cutting cable
entry holes.

Figure 7. 10kv - 13.8kv motor
terminal box

17
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Motor Supply Wiring

Motor circuit wire sizing by the
installer must be made in
accordance with the National
Electric Code or any other applicable
codes. All wiring to the CenTraVac
motor must be shielded copper, with
insulation rated to a minimum of
15kv.

Three terminals are provided on the
chiller for the connection of power to
the motor from the starter. Power
leads to motors must be in multiples
of 3, with equal phase
representation in all conduits or wire
trays. Wire size is typically
determined using any applicable
local code requirements or National
Electric Code (NEC)
recommendations. To limit the
effects of corona or ionization with
cables carrying more than 2000v we
recommend that the power cable
have a metallic shield, unless the
cable is specifically listed or
approved for non-shielded use. If
the cable is shielded, the shielding
must be grounded at one end
(grounding is typically done at the
starter or supply end).

18

10kv-13.8kv Medium Voltage Installation
-

Motor Terminals - Field provided
ring type lugs, with no sharp edges
or corners, must be used by a
qualified installer to connect the
power wiring to the motor terminals.
Follow all instructions provided with
the field provided lugs to ensure
proper connections. Stress reliefs
may be used. The use of stress
cones is highly recommended to
reduce and control longitudinal and
radial electrical stresses at the cable
ends. Prior to assembly the
terminal stud, nuts, and lug should
be inspected and cleaned to ensure
they are not damaged or
contaminated. The motor terminal
has a copper shaft that is threaded
9/16” - 18 UNF2A. Brass nuts are
provided on the motor terminals to
retain the lugs, and the final
connection should be tightened to
22-25 ft Ib using a 7/8” socket on a
torque wrench.

Important: Do not apply torque to
the motor terminal when tightening
lugs, always use a second wrench to
“back-up” the assembly and prevent
the application of torque to the
terminal shatft.

Care must be taken while routing the
incoming cables to ensure that cable
loads or tensions are not applied to
the terminal or premature terminal
failure could result.

Ground Wire Terminal Lug - A
ground wire lug is provided in the
motor terminal box to allow the field
connection of an earth ground. The
lug will accept a field supplied
ground wire of #8 to #2 AWG size.

After the field connection of wiring is
complete inspect and clean the
motor terminals and motor housing,
and remove any debris before
reinstalling the motor terminal box
cover.

The cover must be re-installed onto
the motor terminal box and all bolts
installed. Do not operate the chiller
with the motor terminal box cover
removed or with any loose or
missing cover bolts.

CVHE-SVNO3F-EN
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Field Control
Panel Signal Wiring

Table 5.
All wiring to be in
Standard Control Circuits: Unit Control igiltt:’dr:d in Input or E‘;?gg:?éﬁez:::al Code
UCP Control Wiring (120 VAC) Terminations Output Type
Package and any local codes.
Contacts
Chilled Water Flow Proving Input 1X1-5 to 1A6-13-2 Std. Binary Input Normally Open,
closure with flow
Condenser Water Flow Proving Input 1X1-6 to 1A6-]2-2 Std. Binary Input Normally Open,
closure with flow
Chilled Water Pump Relay Output 1A5-]J2-4to 6 Std. Binary Output Normally Open
Condenser Water Pump Relay Output 1A5-]J2-1to 3 Std. Binary Output Normally Open
Optional Control Circuits (120 VAC)
Alarm Relay MAR (Non-Latching) Output 1A8-]12-1 to 3 OPST Binary Output Normally Open
Limit Warning Relay Output 1A8-]J2-4 to 6 OPST Binary Output Normally Open
Alarm Relay MMR (Latching) Output 1A8-J2-7 to 9 OPST Binary Output Normally Open
Compressor Running Relay Output 1A8-32-10 to 12 OPST Binary Output Normally Open
Maximum Capacity Relay Output 1A9-J2-1to 3 OPST Binary Output Normally Open
Head Relief Request Relay Output 1A9-]2-4to 6 OPST Binary Output Normally Open
Purge Alarm Relay Output 1A9-]2-7 to 9 OPST Binary Output Normally Open
Ice Making Relay Output 1A5-]J2-10 to 12 EXOP Binary Output Normally Open
Free Cooling Relay Output 1A11-12-4 to 6 FRCL Binary Output Normally Open
Standard Low Voltage Circuits Low Unit Control Panel Input or Output Type
Voltage Circuits (less than 30VAC) Terminations
External Auto Stop Input 1A13-]J2-1to 2 Std. Binary Input Closure required for
normal operation
Emergency Stop Input 1A13-12-3to 4 Std. Binary Input Closure required for
normal operation
Optional Low Voltage Circuits
External Base Loading Enable Input 1A18-]2-1to 2 EXOP Binary Input Normally Open
External Hot Water Control Enable Input 1A18-J2-3 to 4 EXOP Binary Input Normally Open
External Ice Machine Control Enable Input 1A19-J2-1 to 2 EXOP Binary Input Normally Open
External Free Cooling Input Enable Input  1A20-J2-1 to 2 FRCL Binary Input Normally Open
RLA Compressor Output 1A15-12-1to 3 GBAS or CDRP Analog Output 2-10 vdc
External Condenser Pressure Output 1A15-12-4 to 6 GBAS or CDRP Analog Output 2-10 vdc
External Current Limit Setpoint Input 1A16-]2-2 to 3 GBAS Analog Input 2-10 vdc, or 4-20 mA
External Chilled/Hot Water Setpoint Input 1A16-J2-5to 6 GBAS Analog Input 2-10 vdc, or 4-20 mA
External Base Load Setpoint Signal Input  1A17-J2-2 to 3 EXOP Analog Input 2-10 vdc, or 4-20 mA
Generic Refrigerant Monitor input 1A17-12-5t0 6 EXOP Analog Input 2-10 vdc, or 4-20 mA
Outdoor Air Temperature sensor IPC bus Connection CWR Communication and
and sensor sensor.
Tracer Comm Interface 1A14-]J2-1(+) to 2(-) TRIMM or LCI-C Communication to
1A14-12-3(+) to 4(-) Tracer
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UCP Electrical
Specifications

Following is a requirements list for
the UCP in the control panel:

Note that the control panel is
designed to receive input from the
secondary of a power transformer in
the starter panel.

1 Nominal Voltage: 115/110 VAC,
60/50 Hz with operating range of
98 to 127 VAC, inclusive.

2 Maximum VA: 4K VA (40-amp
fuse) for units with the
refrigerant pump.

3 Power input wiring must be at
least 6" (152 mm) from low
voltage, less than 30V wiring.

4 All signal inputs are low-voltage
less than 30V.

5 UCP Storage Range: -40°F to
158°F (-40°C to 70°C) i.e., not
applicable for chiller.

Water Pump Interlock
Circuits and Flow Switch
Input

Chilled Water Pump

Wire the evaporator water pump
contactor (5K1) to a separate 120
volt single phase power supply with
14 AWG, 600 volt copper wire, then
connect this circuit to 1Ab-J2-6.
Then use 1A5-J2-4 120 VAC output
to allow the UCP to control the
evaporator water pump, or wire the
5K1 contactor to operate remotely
and independently of the UCP.

20
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Chilled Water Proof of Flow

Wire the auxiliary contacts of the
evaporator water pump contactor
(5K1) in series with the flow switch
(5S1) installed in the evaporator
supply pipe. Use 14 AWG, 600-volt
copper wire.

Connect this circuit to UCP terminals
1X1-5 to 1A6-J3-2.

When installed properly, the chilled
water interlock circuit will only allow
compressor operation if the
evaporator pump is running and
providing at least the minimum
water flow required.

Condenser Water Pump

Wire the condenser water pump
contactor (5K2) to a separate 120-
volt, single phase power supply with
14 AWG, 600-volt copper wire; then
connect this circuit to UCP terminals
1A5-J2-3. Then use 1A5-J2-1 120
VAC output to allow UCP to control
the condenser pump.

Condenser Water Proof of Flow

Next, use 14 AWG, 600-volt copper
wire to connect the auxiliary
contacts of the condenser water
pump contactor (5K2) in series with
the flow switch (5S2) installed in the
condenser supply pipe.

Connect this circuit to UCP terminals
1X1-6 to 1A6-J2-2.

When installed properly, the
condenser water lock circuit will only
allow the compressor to operate if
the condenser pump is running and
providing at least the minimum
water flow required.

Temperature Sensor
Circuits

All temperature sensors are factory
installed except the optional outdoor
air temperature sensor. This sensor
is required for the outdoor air
temperature type of chilled water
reset. Follow the guidelines below to
locate and mount the outdoor air
temperature sensor. Mount the
sensor probe where needed,
however, mount the sensor module
in the UCP.

CWR - Outdoor Option

The outdoor temperature sensor
similar to the unit mounted
temperature sensors in that it
consists of the sensor probe and the
module. A four-wire IPC bus is
connected to the module for 24 vdc
power and the communications link.

We recommend mounting the
sensor module within the UCP and
the sensor two wire leads be
extended and routed to the outdoor
temperature sensor probe sensing
location. This assures the four wire
IPC bus protection and provides
access to the module for
configuration at start-up.

CVHE-SVNO3F-EN
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The sensor probe lead wire between
the sensor probe and the module
can be separated by cutting the two
wire probe lead leaving equal
lengths of wire on each device; the
sensor probe and the sensor
module. Note this sensor and
module are matched and must
remain together or inaccuracy may
occur. These wires can then be
spliced to with two 14-18 AWG 600V
wires of sufficient length to reach the
desired outdoor location, maximum
length 1000 feet (305 meters). The
module four-wire bus must be
connected to the UCP four-wire bus
using the Trane approved
connectors provided.

The sensor will be configured (given
its identity and become functional)
at start-up when the serviceman
performs the start-up configuration.

It will not be operational until that
time.

Note: If shielded cable is used to
extend the sensor leads, be sure to
tape off the shield wire at the
junction box and ground it at the
UCR If the added length is run in
conduit, do not run them in the
same conduit with other circuits
carrying 30 or more volts.

Note: Maintain at least 6 inches
between low-voltage (<30v) and
high voltage circuits. Failure to do so
could result in electrical noise that
may distort the signals carried by the
low-voltage wiring, including the
IPC.

CVHE-SVNO3F-EN
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Optional Relay Circuits

Optional Control and Output
Circuits

Install various optional wiring as
required by the owner's
specifications.

TRMM or LC1-C

Optional Tracer
Communication Interface

This control options allows the UCP
to exchange information such as
chiller status and operating set
points with a Tracer system.

Figure 10 illustrates how such a
communication/control network
might appear.

Note: The circuit must be run in
separate conduit to prevent
electrical noise interference.

Additional information about the
Tracer Comm option is published
in the installation manual and
operator’s guide that ships with
the Tracer.

Unit Start-Up

All phases of initial unit start-up
must be conducted under the
supervision of a qualified local
service engineer.

This includes pressure testing,
evacuation, electrical checks,
refrigerant charging, actual start-up
and operator instruction.

Advance notification is required to
assure that initial start-up is
scheduled as close to the requested
date as possible.

Starter Module
Configuration

The starter module configuration
settings will be checked (and
configured for Remote Starters)
during start-up commissioning. To
configure starter module, and
perform other starter checks, it is
recommended that the line voltage
three phase power be turned off and
secured (locked out), and then a
separate source control power

(115 vac) be utilized to power up the
control circuit. To do this, remove
control coil circuit fuse, typically 2F4,
and then connect separate source
power cord to starter terminal block
2X1-1 (H), 2X1-2 (N), and Ground.
Use the “as-built starter schematic”
to assure correct fuse and terminals.
Verify correct fuse is removed,
control circuit connections are
correct, then apply the 115 vac
separate source power to service
the controls.

Forms Information

Samples of start-up and operating
forms along with other helpful forms
are found in the Operation
Maintenance manual which can be
obtained from the nearest

Trane office.

It is recommended that the
serviceman contact the local Trane
office to obtain the most recent
printing date of the form. The forms
in the operation and maintenance
manual are only current at the time
of printing of the manual.

After obtaining the most recent
form, complete all information and
forward it to your local Trane office.
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Figure 8. Standard Enclosure

Control wiring (120 VA

Low voltage entrances
(less than 30 VAC)

Field Control Panel Signal Wiring

Note: UCP control wiring (120 VAC) must not be routed with low voltage circuits (less than 30 VAC). Conduit
access holes are furnished in the top of the unit control panel. Use the left holes for low voltage wiring, and
use center and right hand holes for control (120 VAC) wiring.

Note: The wire is retained in the clamp by the force of the spring which pushes the wire against the
connecting bar. Use care to ensure full insertion of screwdriver into terminal block wire release mechanism.
Proper tool engagement is required to release the tension for wire insertion.

Control Panel Internally
mounted devices

For visual identification Internal
Control Panel mounted devices are
identified by their respective
schematic designation number.
Control panel items are marked on
the inner back panel in the control
panel. Figure 7 illustrated below,
identifies these devices. The Control
Panel Devices table corresponds to
the same device designators (see
right hand column). Optional
controls are present when a specific
optional controls package is
specified, as listed in the second
column.

22

Optional controls packages are;
OPST Operating Status, GBAS
Generic Building Systems, EXOP
Extended operation, CDRP
Condenser Pressure, TRMM Tracer
communications, WPSR Water Flow
Pressure sensing, FRCL Free
Cooling, HGBP Hot Gas Bypass, and
EPRO Enhanced Protection.

Figure 20 illustrates the Control
Panel Components Layout.

Modules 1A1, 1A3, 1A4, 1A5, 1A6,
1A7, and 1A13 are standard and
present in all configurations. Other
Modules vary depending on
machine optional devices.

CVHE-SVNO3F-EN
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Figure 9. Control panel components layout
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Figure 10. Illustrated communication/control network to chiller with CH530
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Schematic Wiring
Drawings

The following pages consist of
typical wiring drawings for an CVHE,
CVHF or CVHG chiller. However,
please refer to the submittals and
drawings that actually shipped with
the unit.

Refer to the chiller operation and
maintenance manual for an example
of a typical sequence of operation
for a Unit Mounted Wye-Delta
Starter.

In the starter drawings, shown in
this manual, all starter variables are
the same in the Sequence of
Operation except the Maximum
Acceleration Time.

Table 6 provides a listing of included
schematics, connection diagrams
and field wiring drawings to follow.

Table 6 also shows variables of the
Maximum Acceleration Time for all
starter drawings in this manual.

CVHE-SVNO3F-EN

Wiring
Drawings

Table 6. Wiring addendum

Maximum
. Drawin Acceleration
Type of Drawing Numbe? Time Page #
(seconds)
Field Wiring Layout Drawings
Legend (Unit Mounted Wye-Delta Starter) 2309-2182 80-81
Unit Mounted Wye-Delta Starter (USTR) 2309-7945 27 26-27
Unit Mounted Solid-State Starter (USID) 2309-7962 15 28-29
Unit Mounted Across-the-Line (UXL) 2309-7996 6 30-31
Unit Mounted Adaptive Frequency 2309-8033 30 32-33
Drive (UAFD) 2309-8034 34-35
Unit Mounted Auto Transformer Start (UATR) 2309-7974 11 36-37
Unit Mounted Primary Transformer (UPIR) 2309-7985 11 38-39
Remote Wye-Delta Starter (RSTR) 2309-7952 27 40-41
Remote Mounted Solid-State Starter (FSID, 2309-7960 15 42-43
WSID)
Remote Across-the-Line Starter (RXL) 2309-7994 6 44-45
Remote Primary Reactor Starter (RPIR) 2309-7983 11 46-47
Remote Auto Transformer Starter (RATR) 2309-7972 11 48-49
Customer Supplied Wye-Delta Starter (CSTR) 2309-7998 27 50-51
Customer Supplied Primary Reactor or Auto 2309-8012 11 52-53
Transformer Starter (CATR, CPIR)
Customer Supplied Across-the-Line Starter 2309-8022 6 54-55
(CXL)
Customer Supplied Solid-State Starter (CSOL) 2309-8002 20 56-57
Purge Schematic 2309-8041 - 58-59
Unit Controls Schematic 2309-8036 - 60-61
System Controls Schematic 2309-8039 - 62-63
Optional Ctonrol Schematic 2309-8043 - 64-65
Connection Diagrams
Standard Connection Diagram Panel with 2309-2178 - 66-67
Options
Field Connection Trane Starter (LV) 2309-2169 - 68-69
Field Connection Trane Starter (MV) 2309-2171 70-71
Customer Supplied Starter (LV) 2309-2173 - 72-73
Customer Supplied Starter (MV) 2309-2175 74-75
Trane Supplied AFD 2309-2177 76-77
Unit Wiring 2309-2181 - 78-79

Note: These are typical drawings only. Refer to specific as-built schematics for actual unit drawings which

represent the unit wiring as shipped.

Note: Contact your local Trane representative for all other schematics, wiring diagrams and/or connection

diagrams not listed.
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2309-7945

Unit mounted wye-delta starter with optional GRDF and PFCC, without optional CPTR
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2309-7945 (Con't)

Unit mounted wye-delta starter with optional GRDF and PFCC, without optional CPTR
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2309-7962

Unit mounted solid state starter with optional GRDF and PFCC, without optional CPTR
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Wiring Drawings

% TRANE'

2309-7962 (Con't)

Unit mounted solid state starter with optional GRDF and PFCC, without optional CPTR
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Wiring Drawings

% TRANE'

2309-7996

I GRDF and PFCC, without

ioha

ion with opti

Unit mounted across the line starter standard 3-lead motor connect

optionaL CPTR
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Wiring Drawings

% TRANE'

2309-7996 (Con't)

I GRDF and PFCC, without

ioha

ion with opti

Unit mounted across the line starter standard 3-lead motor connect

optionaL CPTR
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Wiring Drawings

% TRANE'

2309-8033

Flo 2, Frame 3
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Unit mounted adaptive frequency drive 405-608A L
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Wiring Drawings

% TRANE'

2309-8033 (Con't)

Unit mounted adaptive frequency drive 405-608A LiquiFlo 2, Frame 3
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Wiring Drawings

% TRANE'

2309-8034

Flo 2, Frame 4

iqui

Unit mounted adaptive frequency drive 810-1210A L
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Wiring Drawings

% TRANE'

2309-8034 (Con't)

Flo 2, Frame 4

iqui

Unit mounted adaptive frequency drive 810-1210A L
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Wiring Drawings

% TRANE'

2309-7974

I GRDF and PFCC, without

ioha

ion with opti

Unit mounted auto-transformer starter standard 3-lead motor connect

optional CPTR
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Wiring Drawings

% TRANE'

2309-7974 (Con't)

I GRDF and PFCC, without

ioha

ion with opti

Unit mounted auto-transformer starter standard 3-lead motor connect

optional CPTR

TININGINO3 3HL OL 3OVAVA
3SNVO AVA 0S 0d OL 3dNTIv4

SHOLINANOD
40 S3dAL M¥3IHLO 14300V OL
Aa3NOIS3IA LON 3V STYNINYIL LINN

IATNO SHOLONANOD ¥3dd0d 3sn

NOILLNVO W/

LYON ¥ N0

S3YIAIS SITIH0JY0D SIWNSSITE
S30_H3NIVHLNI LN3d NILIHINI]
43N103443,d INVAY_3N01410313
304M0S V1 ¥3L03NNOO3Q 3@ 3LNv4
NIILIHINIG,T ¥3NLD3443,0 LNVAY
3ONVLSI v S3NLIS S¥N3LIONOrSIa
S31 LNVATONI S3NDI810313
$308N0S S37 S3LMOL Z3LO3INNOD3Q
IXN3QY¥SYH 39VLI0A

HLY3d_¥0 ASNPNI TYNOS¥3d 343A3S
3SNVO NYO ONIDIAY3S 340438
¥3INOd LOINNODSIA OL NIV
ONIOIAY3S 390438
SLO3INNOOSIQ_3LONIY ONIINTONI
¥3IMOd O1dL0373 11V LO3INNOOSIA
3OVLI0A SNOQYYZYH

ONINYVM

LNINISSILIIAV VY

‘INVAL AS TIANIWWOI3S ST ONINITWNN_ IAIM

'SY3IHLO A€ ONIAIM 3LYIIAND SINIT 03HSYD

30IA30 13Nvd 39v1I0A 132Nd3d
30IA3C A01YA3INID NIALHD 3NIINI
301A30 Q30IADYD 43INO0LSNT
33IA3T Q3INNOW LINA
301A30_393Nd

301A30 13NV 431491

30IA3 13NWd TOHINDI LINA NIWA

3000 XI43dd 30IA30

RN
EETLEILICIN

3NVAL J0 INISNOD NILLT¥M 3HL INOHLIA S31Lavd
30ISLND 01 @3S0713S10 SIN3LNOD S1I d0 031400
38 10N TvHS ONY AdY1313d0dd S1 ONIMYAT SIHL

S 3N
21-1X1 01
v2 3dIA

va

2-1xe

¥01291NOD ONILAOHS
BE'EI'6'G-EML

69 3NIT
2 39vd O1
SNg OdI

vie vig-2x2

o2
i

A0LOVINDD N | 2-2X2
62E1'6'5- DAL . ?Evo
2 ~° ver

AL

v8l-ex2

T

[elrc)
9r

¥0139INOD Lav1S
EE0I2-R OAEVO H

ar

oN

ON  NOLLISN¥aL

[{sk)

oN

ON - ONLLAOHS

Wod

oN

1391

SLOA
17-€7

SLIOA
€1-27

SLIOA
2111

v o
€
er
2 2am
1 o

a3
9

Y2 o oz 8162
s

VOV2  gpaaxz 0V2
4
o V6EZ  ¢coaxz 8662
£

VBEZ  geg ayp 88E2
2

VIEZ ooy 8LER
1

V9EZ  geplaxa 89E2

— 9

— 99

—g9

— 9

— €9

—a9

— 68

— 85

— L8

— 95

—ss

— 7S

— €S

—as

— 6

— 8

— ¥

— 9

—

—

—er

—ar

— 6t

— 8¢

— £

— €

—ce

— e

37

CVHE-SVNO3F-EN



Wiring Drawings

% TRANE'

2309-7985

| GRDF and PFCC, without

ioha

ion with opti

Unit mounted primary reactor starter standard 3-lead motor connect

optional CPTR
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Wiring Drawings

% TRANE'

2309-7985 (Con't)

| GRDF and PFCC, without

ioha

ion with opti

Unit mounted primary reactor starter standard 3-lead motor connect

optional CPTR
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Wiring Drawings

% TRANE'

2309-7952

Remote mounted wye-delta starter with optional GRDF and PFCC, without optional CPTR
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Wiring Drawings

% TRANE'

2309-7952 (Con't)

Remote mounted wye-delta starter with optional GRDF and PFCC, without optional CPTR
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Wiring Drawings

% TRANE'

2309-7960

Remote mounted solid state starter with optional GRDF and PFCC, without optional CPTR
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Wiring Drawings

% TRANE'

2309-7960 (Con't)

Remote mounted solid state starter with optional GRDF and PFCC, without optional CPTR

69 3NIT
2 39vd 0L
INIADINDI 3HL OL 39VAVA SNa_Jdl
3SAVD AVA OS 00 OL Jumivd | INVSL AT TIINIWNOIIY ST ONISITNIN_ FAIA
SHOLANANGS | SE3HID A8 ONIHIA 3L9OIONI SINIT Q3sVa
40 S3JAL ¥3HLO L4300V OL 3IIAIT TNV I9LT0A 03INARY = £
Q3N9IS3A 1ON 38V SIYNIAEIL LINA 30TA30_A0LYA3NIT NIATHC SNIONI = 9
IATNO SHOLONANOD ¥3dd0d 3SN JOIA3M 3TINDEd JIWOLSND = S
3I1IA30 OIINNOW LIN = ¥
NOILNVD Q 331A30 39ANd = €
30IA30 TNV ¥ILAWIS = 2
4O ¥1 NO 3JIAIT TNV TDHINDI LIND NIVA = ©
SIYINIS SITTIIO00 SINSSIE
S30_Y3NIVELNG 1N3d NIILININI] 303 x1433d 39IA30
3INL03443,0 LNVAY INDINLOT 13
20HAOS V1 HIIDINNGDAA 30 NV LMdNI ANYNIE 39YLTOA ADT Tond Sve
NIILIHING,T ¥3INLDIA43,.d LNVAY T v Ivi3a T
R ST e 3000 VINJOAIIYI d04 ONINIM T9NOILAD
S308n0S 31 SILAOL Z3LO3INNODIA
XNIQUVYSYH 3OVLTOA ' e NI ' (&)
LININWISSILAIAV Y | A | NI = ¥INDY TN
HLV3A_80 A¥NTNI TYNOS¥3d 333A3S 2or R €0 issom = %a
3SNYD NVD ONIDIAN3S 340438 w ;,_ » r
43MOd LOINNOOSIO OL 3uNiv4 I oo I B
"ONIDIANIS 380438 ! !
SLO3INNOOSIA 3LOA3 ONIGNTONI o Mo 170v4 31891
43I0 01810313 T1v LI3NNOOSID SR = |
i39VLI0A SNOAYYZYH © Dl-py2
: : (AAAR
ONINJVM Y | | r
samee
7 —\— as2 7
3NVl 40 INISNDI NILLISM 3HL LNOHLIA S3LLavd 4 Y
30IS1N0 0L 3SOT0SIC SINILNOD SLI a0 Q3Id0D I I
36 LON TI9HS ONY Ad9130d0d SI ONIAWAD SIHL I I
01 INIT ———£1 2
7 £1-rv2 exe 7 g
Sz 3N I al ———21,
21-1xI 01 | 21-pv2 exe |
[CR=T)
2N O——————O0———— 11 £18M
* -vv2 exe
| o
V2|
|
2-1xe
£18M
E
¥0LOVINDD 324d S
ar-oni2 oimvo VAR
e .
AVT3 ¥I0TH3ILND 81-1x2 " i |
vrve-TNe ?Evo o1 |ON SWDI| PO — = — — — —
e e |
i K
O 2 | ON NOILISNWaL U EOm— e — — — —
01-1x2 er er
Lavis | o€ |wDa [l I e ——
BAISSIWId o1 |ON var| 1
XN
2x H
- + O 2 | N ONILADHS -1 9
rve 92 S1I0A vire . Sz
oim o9 e c ° e
-
=1 vora 3 ECE
X
o1 |ON -y 2 L
[ S1I0A [ . 12
w €1-21 s . 8ie
- + oz | N N +| €
o veez 3 ]
2x H
eve o€ | WOd -l e
— S1I0A [72E] . €12
-1 . L2
N K ! L [EEE] 3 M 12
8- | Lavis

— 9

—99

—s9

— 9

—e9

—a9

— 65

—8g

— 5

— 95

—ag

— s

—eg

—as

— 6F

— 8

— ¥

— 5

—ar

— ¥

—er

—ar

— et

—8e

— L€

—oe

—se

43

CVHE-SVNO3F-EN



Wiring Drawings

% TRANE'

2309-7994

I GRDF and PFCC, without

iona

ion with opti

Remote mounted across the line starter standard 3-lead motor connect

optional CPTR
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Wiring Drawings
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Wiring Drawings
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Remote Mounted Auto-transformer Starter
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Wiring Drawings

% TRANE'

2309-7998

Customer supplied wye-delta starter standard chiller without optional CPTR
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Wiring Drawings

% TRANE'

2309-7998 (Con't)

Customer supplied wye-delta starter standard chiller without optional CPTR
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Wiring Drawings

% TRANE'

2309-8012

ion without optional

Customer supplied auto-transformer or primary reactor starter standard 3-lead motor connect

CPTR
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Wiring Drawings

% TRANE'

2309-8012 (Con’t)

ion without optional

Customer supplied auto-transformer or primary reactor starter standard 3-lead motor connect

CPTR
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Wiring Drawings

% TRANE'

2309-8022

I CPTR

iona

ithout opti

ion wi

Customer supplied across the line starter standard 3-lead motor connect
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Wiring Drawings

% TRANE'

2309-8022 (Con't)

I CPTR
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ithout opti

ion wi

Customer supplied across the line starter standard 3-lead motor connect
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Wiring Drawings

% TRANE'

2309-8002

Customer supplied solid state starter standard chiller without optional CPTR
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Wiring Drawings

% TRANE'

2309-8002 (Con't)
Customer supplied solid state starter standard chiller without optional CPTR
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Wiring Drawings

% TRANE'

2309-8041

Factory installed standard, NEMA 4 or industrial earthwise purge
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Wiring Drawings
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2309-8041 (Con't)

Factory installed standard, NEMA 4 or industrial earthwise purge
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Wiring Drawings
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Unit controls without optional CPTR
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Wiring Drawings

Unit controls without optional CPTR
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Wiring Drawings

System controls with optional HGBP or FRCL
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% TRANE Wiring Drawings

2309-2178)
Main unit control panel used with all low and medium voltage starters
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% TRANE Wiring Drawings

2309-2178 (Con't)
Main unit control panel used with all low and medium voltage starters

NOTES:

1. REFER TO DRAWING 2309-2181 FOR UNIT MOUNTED CONTROL
AND STARTER CONNECTIONS, REFER TO DRAWING 2309-2182
FOR PURGE CONTROL PANEL CONNECTIONS,

(2] WHEN HGBP OPTION IS PRESENT:

F— WIRE SF FROM 1A12 J2-6 CONNECTS TO 1X1-9,
WIRE 5J FROM 1A12 J2-3 CONNECTS TO 1X1-9.
xe p— 1136 Gal J2r WIRE 2F FROM 1A4 J3-1 CONNECTS TO IX1-14,
WIRE 2P IN CONDUIT FROM 4M5-1 CONNECTS TO 1X1-15,

1174 AL J2-2>

X1 P—— 1178 ihp Jp-2 WHEN FRCL OPTION IS PRESENT:
171
WIRE 5G FROM 1Al1 J2-12 CONNECTS TO 1X1-9,
oy F3 P 2R AX1716) 60HZ UNIT WIRE SH FROM 1A11 J2-9 CONNECTS TO 1X1-9.
WIRE 25 IN CONDUIT FROM 4MI3-1 CONNECTS TO 1X1-14,
He b—— 2H (X1-16> SOHZ UNIT WIRE 2R IN CONDUIT FROM 4MI2-1 CONNECTS TO 1X1-15.

WIRE 120A FROM 4MI3-5 AND WIRE 120B FROM 4Mi2-6
ARE SPLICED TOGETHER IN MAIN UNIT CONTROL PANEL.
Hl o—— 5D AUX1-8>

3] WHEN CPTR DPTION IS PRESENT:

WIRE 1F IN CONDUIT FROM 4X1-1 CONNECTS TO 1X1-1.

WIRE 2J IN CONDUIT FROM 4X1-4 CONNECTS TO 1X1-12.

WIRE 2A IN CONDUIT FROM 2X1-2 CONNECTS TO 1X1-13.
AT1-X2> 115A AT1-X2> 1158 STARTER PANEL GRN/YEL GROUND WIRE CONNECTS AS SHOWN.
WIRE 1A IS NOT USED.

ATI=XD 117A AT1=-X1> 117B
WHEN CPTR OPTION IS NOT PRESENT:

AX1-G> GRN/YEL AX1-G> GRN/YEL
WIRE 1A IN CONDUIT FROM 2X1-1 CONNECTS TO 1X1-1.
WIRE 2A IN CONDUIT FROM 2X1-2 CONNECTS TO 1X1-12.

STARTER PANEL GRN/YEL GROUND WIRE CONNECTS ONE TERMINAL

5
o~ O~
1 TO THE RIGHT OF WHERE IT IS CURRENTLY SHOWN.
o o WIRES 1F, 2J AND GRN/YEL GROUND FROM 4X1-3 ARE NOT USED.
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% TRANE Wiring Drawings

2309-2169
Trane supplied Wye-delta or solid state starter
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Wiring Drawings
-

% TRANE'

2309-2169 (Con't)
Trane supplied Wye-delta or solid state starter

OPTIONAL
OUTDOOR AIR TEMPERATURE
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| Dr——w-—J1 1] P |-l
o 0w ©0o
\ o 2 1 ) A
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oo wo
| | Fe—a——T 9 7 o] =2 STARTER PANEL SHOWN
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|
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NOTES:

DASHED LINES INDICATE FIELD WIRING BY OTHERS. WIRE NUMBERS
SHOWN ARE RECOMMENDED BY TRANE, CHECK SALES ORDER TO
DETERMINE WHICH OPTIONS ARE PRESENT ON THE UNIT.

FIELD WIRING CIRCUIT SELECTION INFORMATION
CIRCUIT INFORMATION

WIRE NO OR DEVICE
SUPPLY AND

SEE NAMEPLATE; MINIMUM CIRCUIT AMPACITY

CVHE-SVNO3F-EN

MOTOR LEADS 2 D0 NOT ROUTE LOW VOLTAGE <30V) WITH CONTROL VOLTAGE ClISV>
1A%, 2A% AND GRN/YEL | 4000VA AT 115 VAC, 8 AWG MAX VIRE SIZE AND D0 NIT PRWER UNIT UNTIL CHECK-DUT AND START-UP
9A% AND 10A% PUMP MOTOR; 1PH 3/4 HP, 117 FULL LOAD AMPS AT 115 VAC 3. EVAPORATOR AND CONDENSER WATER FLOV SWITCHES ARE REQUIRED

14 AWG MAX WIRE SIZE

WB4

TWISTED, SHIELDED PAIR, 30 VIC, MAX LENGTH 1500 FT
(BELDON TYPE 8760 RECOMMENDED)

SSix, 5S2%, 3Bx AND 4Bx

CIRCUIT PROTECTED AT 20A, 115 VAC IPH, 10 AWG MAX VWIRE SIZI

5S3 THRU 558

24 VOC, 12mA RESISTIVE LOAD, 14 AWG MAX WIRE SIZE

ALL REMAINING
CHS30 LLID TERMINALS

CONTACT RATING; assA INDUCTIVE, 1/3 HP, 0.25KW AT 115 VAC
14 AVWG MAX WIRE SIZi

* TAPPED CONTROL CONDUCTORS

AND MUST CONTAIN DPDT CONTACTS. THE SEPARATE FLOW SVITCHES
ARE TO BE RUN IN SERIES WITH SEPARATE AUX CONTACTS FOR THE
EVAPORATOR AND CONDENSER PUMPS, THEY MUST BE INSTALLED AND
WIRED TO THE TRANE MAIN UNIT CONTROL PANEL BY THE INSTALLING
CDNTRACTDR THE PURCHASE OF FLOW SWITCHES FROM TRANE IS

OPTIONAL 4R13 OUTDOOR AIR TEMPERATURE SENSOR IS SHIPPED WITH

THE UNIT FOR FIELD INSTALLATION. REFER TO THE UNIT INSTALLATION

LITERATURE FOR INSTALLATION OPTIONS AT THE JOB SITE

WHEN CONTROL POWER TRANSFORMER (CPTR OPTION) IS PPESENT
WIRE 1A IS NOT REQUIRED, WIRE 2A CONNECTS TO 1x1-13
GRN/YEL STARTER PANEL GROUND WIRE IS CONNECTED IIINE TERMINAL
TO THE LEFT FROM WHERE 1T IS CURRENTLY SHOWN ON



% TRANE Wiring Drawings

2309-2171
Trane supplied auto-transformer, primary reactor or across the line starter

HAZARDOUS

DISCONNECT ALL ELECTRIC POWER
INCLUDING. REMOTE_DISCONNECTS
BEFORE SERVICING.

FAILURE TO DISCONNECT POWER
BEFORE SERVIGING CAN CAUSE
SEVERE PERSONAL INJURY OR DEATH - - - - - - - =

A\ AVERTISSEMENT | MAIN UNIT CONTROL PANEL

VOLTAGE HASARDEUX
DECONNECTEZ TOUTES LES SDURCES
B ONEES NoAT Tes
A AR TR R

FAUTE DE DECONNECTER LA SOURCE 1
o AN B rFeC IO
LENTRETIEN PEUT ENTRAINER DES

E R
BLESSURES CORPORELLES SEVERES
GU LA MORT,
A CAUTION
USE COPPER CONDUCTORS ONLY!
UNIT TERMINALS ARE NOT DESIGNED
0 T SR T 1 -
CONDUGTORS
FALURE TO DO S0 MAY CAUSE 1 on
DAWAGE TO THE EQUIPMENT. o =
] T °
o=]”® mPTIONAL ool ees
o w
oo o~ i
558 “o) o=
EXTERNAL [ i _~—T: =0 2
FREE COOLING switew L L oy =z —— —ske —fon
2 lA20 £ r 146
| ow| ™ mPTIONAL oo | o
»
ha o — — K1 —on
557 it o } -
EXTERNAL ICE IR el R J2 | —5K2 —fo
witome tomime L — |~ — L. 1AL OPTIONAL. ™ oo — — — — — a0 r o
ow|”® opTIONAL wo | [
o~ D L L"lsmf -
sss | o) RN ow HEN
EXTERNAL BesE oo [ — — o~ wo [ T
LOADING E/D R s S T o [ Loy ] oi 2 s s N
EXTERNAL HOT waTER [ e - — — ow OPTIONAL = Py ow
CONTROL £/D g B wo . Ly
=0 \\ [ 0w
o 20 ’,,‘,‘,‘,‘,‘7\75%7 5
2-10VIC OR 4-20mo. —— == oo ——— 7 [ | | o= LA
EXTERNAL BASE LOADING SETPOINT — — b — — o w 1417 wo [ R R e
o=]”® mPTIONAL |
= ~ol— sua Il [
1 e l [ o=
-10VIC OR 4-20na ———— —pu DPTIONAL eot —— 1 I | 2
GENERIC REFRIGERANT MONITOR INPUT — — |- — — Ly o wo AR Ly or 144 "
| = OPTIONAL
= ~ol— SHio 3 (I . | | :m B
2-10vDC === o \ﬂ by | ‘ I —
EXTERNAL CURRENT LIMIT SETPOINT — — — — — oy 18l6 “ (| I | |
1 [o=|"® oPTIONAL — o= Skl 4“ Py [ } L
2-10VIC_OR 4-20ma ——p—— v gol ———- | | | | | - —
EXTERNAL CHILLED WATER SETPOINT — — * — _ loo Zo [ [ | e —
2ol she — . | 2 e————
2-1ovic ——F——F- O T B O P E T
% RLA COMPRESSOR OUTPUT om T | | i
(GENERIC BAS) [ I, 1815 29 P L | N
a-tovic e o%]™ oermNa N | [ I | | olo|o
CONDENSER REFRIGERANT PRESSURE OR ] OPTIONAL wor — — — T | [ | | L ‘ ‘ L
EVAPORATOR/CINDENSER DIFFERENTIAL wo clolclelclshz[els 431 | )
PRESSURE LUTPUT -— | [ Byl
womwr— L LD i [glalalale 1 Falz8|Es
- mom———— || . 55|55 |3 2" "6 1ETET
TRACER coMMuNIcaTIONs — [ T [T wol | [ I I °
b e A4 N [ [ | T T 11 T T
ou| %2 eTioNaL comwet ] o elele
o
o d
553 "9 HEEEREN Bf 43 8:3
EXTERNAL AUTO STOP Il vt i o %A 7\7‘4‘7“\7 17 g 17 I
(REMOVE JUMPER 1w2 [F USED) n . 17 J2|ool (I L | | “" |
2 1Al3
EMERGENCY STOP +/FL7“737 w 3 *10A*L}*}*F**Fr\* ************* LrL*LL *****
REMOVE JOMPER 1v3 I useml T W3O -0 [ [ | | |
| I |
LIl I !
N N N +r T N . - = N ; N
17T I !
b | L } } ‘ ES|
,,,,,,,,,,,,,,,,,,,,,, a REQUIRED
L EvaPgRATOR waTER FLow tvrerLgok | LTEURED. P
fr-——~>"">""">">">">">">"=""“"“"“"“"“""”/” R ‘ !
Fgd I ceouren
[ N GRN/YEL [ [ CONDENSER WATER FLOW INTERLOCK L — olhl
| LISVAC 154 an 1x1-6 [
~ CUSTOMER PROVIDED | Py GRN/YEL
| > e | o (] . | | W a0 IXI-6)
LSVAC 154
ICE BUILDING INDICATOR ‘ LI D —————— ! /—L P ‘ CUSTOMER PROVIDED !
r Sa 1 [ | | w | %GND
Lo _memmNar R————- | | OPTIONAL |
FURGE ALARM INDICATOR b B EVAPORATOR WATER PUMP RELAY
! L s | I | Ske N
CHILLER HEAD RELIEF REQUEST INDICATOR f — — — — {(Xp — — — — — — — - [ L REQUIRED ]
ol | LS —— —offo— — —— ! convenser wateR PUNP RELAY
| oerionaL | I
CHILLER MAXIMUM CAPACITY INDICATOR |- —— —'— — — — ————q 1 e __
Ho
- ] N T
CHILLER RUNNING INDICATOR o |
SHL [} GRN/YEL
OPTIONAL
CHILLER MMR (LATCHING> ALARM INDICATOR | — — WL —_ [ 1ISVAC 15A N> (TO IXL-G>
S
| oerivae | | CUSTOMER PROVIDED | '
CHILLER LIMIT WARNING INDICATIR — — — — — —(& — — — — — — — q | | /—?-,GND
e E
OPTIONAL OPTIINAL
CHILLER MeR NON-LATCHING aLRM mhorcarpe L DT ey ] L T R —! FREE COOLING INDICATOR

70 CVHE-SVNO3F-EN



Wiring Drawings
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% TRANE'

2309-2171 (Con't)
Trane supplied auto-transformer, primary reactor or across the line starter
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] CHS30 LLID TERMINALS 14 AWG MAX WIRE SIZ LITERATURE FOR INSTALLATION OPTIONS AT THE JOB SITE
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* TAPPED CONTROL CONDUCTORS

WHEN CONTROL POWER TRANSFORMER (CPTR DPTION) IS PPESENT
WIRE 1A IS NOT REQUIRED, WIRE 2A CONNECTS TO 1XI-13 Al

GRN/YEL STARTER PANEL GROUND WIRE IS CONNECTED EINE TERM]NAL
TO THE LEFT FROM WHERE [T 1S CURRENTLY SHOWN ON



% TRANE Wiring Drawings

2309-2173
Customer supplied wye-delta or solid state starter
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Wiring Drawings

% TRANE'

2309-2173 (Con't)
Customer supplied wye-delta or solid state starter
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* TAPPED CONTROL CONDUCTORS

CVHE-SVNO3F-EN

2. D0 NOT ROUTE LOV VOLTAGE ¢30V> WITH CONTROL \/DLTAGE a1svy
Ton. 2he AND GRN/TEL | 4000vA AT 115 VAC, 5 AWG NAX WIRE SIZE A 10 KaT PAVER UIT LI CECK-DUT AND START-
R PP VBTGR 371 P, 37 FULL LoD IS AT 5 VoG .

EVAPORATCR AND CONDENSER WATER FLOW SITCHES ARE REQUIRED
AND MUST CONTAIN' DPDI, CONTACTS. THE SEPARATE FLOW SWIICHES
ARE N IN SERIES VITH SEPARATE AUX CONTACTS FOR THE
EUAPIRATOR AND. EONDERER PUMPS. THty HUST B2 INSTALLED mD
IRED TO THE TRANE MAIN UNIT CONTROL PANEL B THE INSTALLING
CONTRACTOR THE PURCHASE OF FLOW SWITCHES FROM TRANE 1S
CPTIONAL
4] DPTIONAL 4RI3 DUTDOOR AIR TENPERATURE SENSOR IS SHIPPED WITH
THE UNIT FOR FIELD INSTALLATION, RETER 10 THE UNIT INSTALLATION
LITERATURE FOR INSTALLATION OPTIONS AT THE JOB
(5] VHEN CONTROL POWER TRANSFORMER (CPTR OPTIOND IS PRESENT, SF4
FUSE, STS TRANSTORVER AND ASSOCIATED WIRES ARE NOT REOUIRED.
VIRE UIRED, WIRE 2A CONNELTS 10 1XI-13 AND
$TRRTER FANEL GROND WIRE. 1S CONNECTED ONE. TERMINAL TO THE LEFT
FROM WHERE 17 IS CURRENTLY SHOWN DN IX1

(E] WIRE 183 1S NOT USED WITH SOLID STATE STARTER



% TRANE Wiring Drawings

2309-2175
Customer supplied auto-transformer, primary reactor or across the line starter
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% TRANE'

2309-2175 (Con’t)

Wiring Drawings

Customer supplied auto-transformer, primary reactor or across the line starter
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I ‘ EVERE PERSONAL INJURY OF\’ DEATH
| | &AVERTlSSEMENT
| VOLTAGE HASARDEUX!
‘ XEISVA[;E —‘ I DECONNECTEZ TOUTES LES SOURCES
3 T
BD-—w—— 1 [tF—13— FAUTE DE DECONNECTER LA SOURCE
I A B - EPma RN P
[ 38 — | 3 | 3L — RUN CONTACTOR AUX BLESSURES CORPORELLES SEVERES
I ‘ OU LA MORT.
— — 158 — —| 15 |4 | — INTERLOCK RELAY | A CAUTION
I L — 16B — — 16 5 — — START CONTACTOR
L e oo — o o U [ o Seminacs ave wor ogsioneo
| ] SKI1 DIL PUMP INTERLOCK 10 ACCEPT OTHER TYPES OF
—— 1A —— 10 |8/~ —10B —— —— — conbucTon
‘ FAILURE TO DO SO MAY CAUSE
’7 — 18B — — 18 10— — RUN CONTACTOR DAMAGE TO THE EQUIPMENT.
— 138 — —| 13 [14]~ — RUN CONTACTOR AUX — —
-
| e et R I ] e e 1
| [ ZB— 102 [0 — - — - — - — - — — ——— — — — b |
—103— 103 21— ————— —— —— — —— — — — — — — — — — — — — - | |
= —104B— — 104 [22]= — 1040 - — — — — — — — — — — — — — — — — — — — — — 9 | | |
- —105B—— 105 [23)- —l5C - — — — — — — — — — — — — — — — — — — - | | | | |
f— — 1068 —— 106 [24|— —l06C —— — — — — — — — — — — — — — — - | | | | |
5T8 517 5T6 |
—236B— — 236 |25(— —@236L— — — — — — — — — — — —
. - S ST ST T
}— —237B— —{ 237 |26} —237(— — — — — — — — — — - | Lﬁj w bJ
| |— —e38B— —| 238 |27|- —238C— — — — — — — — | | | M| M|
l— —2398— —| 239 28]~ —e39c — — — — — — | | | | JE 7#77\7747“
b —2408— —{ 240 |29} —ed0c— — — 4 | | | | | | | | | |
— — — — — 208A 209A 206A 207A 2044 205A
}7 2418 241 |30 2418 — 9 gpyq | [ | ST17 | \ ‘ ‘ 777
. | IOV S UURS O N Il I 4l TN Bl !
| == e e [\ xe] [x N\ xe] [x \ xe]
| | Al At : v :
| e | e e 0 LINE CURRENT TRANSFORMERS
— GRN/YEL — 219B  221B 221A 220B EEUA 219A
r B T
et — 74 219AB— — — — 2138 — — 70 SFL |
| STARTER ‘ ‘ ! feovas
I | PANEL GND } } L— 47 — —220AB— ¢ — — — e14A — — TO SF2 |
| J‘ i 22188 —  — — 215A — — TO SF3

CUSTOMER SUPPLIED AUTO-TRANSFORMER, PRIMARY REACTOR OR ACROSS THE LINE STARTER

FIELD WIRING

CIRCUIT SELECTION INFORMATION

WIRE NO OR DEVICE

CIRCUIT INFORMATION

SUPPLY AND
MOTOR LEADS

SEE NAMEPLATE; MINIMUM CIRCUIT AMPACITY

1A%, 2A% AND GRN/YEL

4000VA AT 115 VAC, 8 AWG MAX WIRE SIZE

9A% AND 10Ax

PUMP MOTOR; 1PH 3/4 HP, 11.7 FULL LOAD AMPS AT 115 VAC
14 AWG MAX WIRE SIZE

13Bx, 15Bx, 16B* AND 18Bx

CONTACT RATING; 288A INDUCTIVE, 1/3 HP, 025KW AT 115 VAC
14 AWG MAX WIRE SIZE

101B THRU 106B

SEE TRANE SPECIFICATION S6516-0513, APPENDIX C
14 AWG MAX WIRE SIZE

236B THRU 241B

SEE TRANE SPECIFICATION S6516-0513, APPENDIX F )

14 AWG MAX WIRE SIZE

SSLx, S5S2x AND 3Bx

CIRCUIT PROTECTED AT 20A, 115 VAC 1PH, 10 AWG MAX WIRE SIZ

583 THRU 588

24 VIC, 12mA RESISTIVE LOAD, 14 AWG MAX WIRE SIZE @

ALL REMAINING
CH530 LLID TERMINALS

CONTACT RATING; 288A INDUCTIVE, 1/3 HP, 025KW AT 115 VAC
14 AWG MAX WIRE SIZE

* TAPPED CONTROL CONDUCTORS

CVHE-SVNO3F-EN

n
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NOTES:

DASHED LINES INDICATE FIELD WIRING BY OTHERS. WIRE NUMBERS
SHOWN ARE RECOMMENDED BY TRANE. CHECK SALES ORDER TO
DETERMINE WHICH OPTIONS ARE PRESENT ON THE UNIT

. DO NOT ROUTE LOW VOLTAGE (30V> WITH CONTROL VOLTAGE (LLSV>

AND DO NOT POWER UNIT UNTIL CHECK-OUT AND START-UP
PROCEDURES HAVE BEEN COMPLETED.

EVAPORATOR AND CONDENSER WATER FLOW SWITCHES ARE REQUIRED
AND MUST CEINTAIN DPDT CONTACTS. THE SEPARATE FLOW SWITCHES

N IN SERIES WITH SEPARATE AUX CONTACTS FOR THE
EVAPI:IPATEIP AND CONDENSER PUMPS, THEY MUST BE INSTALLED AND
WIRED TO THE TRANE MAIN UNIT CONTROL PANEL BY THE INSTALLING
CONTRACTOR. THE PURCHASE OF FLOW SWITCHES FROM TRANE IS
OPTIONAL.

OPTIONAL 4R13 OUTDOOR AIR TEMPERATURE SENSOR IS SHIPPED WITH
THE UNIT FOR FIELD INSTALLATION. REFER TO THE UNIT INSTALLATION
LITERATURE FOR INSTALLATION OPTIONS AT THE JOB SITE.

WHEN CONTROL POWER TRANSFORMER (CPTR OPTION) IS PRESENT, SF4
FUSE, 5TS TRANSFORMER AND ASSOCIATED WIRES ARE NOT REQUIRED.

WIRE 1A IS NOT REQUIRED, WIRE 2A CONNECTS TO 1X1-13 AND GRN/YEL
STARTER PANEL GROUND WIRE IS CONNECTED ONE TERMINAL TO THE LEFT

FROM WHERE [T IS CURRENTLY SHOWN ON 1X1.
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% TRANE Wiring Drawings

2309-2177
Trane supplied LiquiFlo 2 adaptive frequency drive

—
AHKRNNG
HAZARDOUS VOLTAGE!

DISCONNECT ALL ELECTRIC POWER
INCLUDING REMOTE DISCONNECTS
BEFORE SERVICING.

FAILURE TO DISCONNECT POWER
BEFORE SERVICING CAN CAUSE
SEVERE PERSONAL INJURY OR DEATH, R —_ - —_ - —_ -

/AN AVERTISSEMENT MAIN UNIT CDNTQDL PANEL

VOLTAGE HASARDEUX!
DECONNECTEZ TOUTES LES SOURCES
ELECTRIQUES INCLUANT LES

DISJONCTEURS SITUES A DISTANCE |
AVANT D'EFFECTUER L’ENTRETIEN

FAUTE DE DECONNECTER LA SOURCE 1
ELECTRIOUE AVANT DEFrECTUER
LENTRETIEN PEU NTRAINER DES
ELESSUDES CORPORELLES SEVERES
/\ CAUTION
USE COPPER CONDUCTORS ONLY!
UN\T TERMINALS ARE NOT DESIGNED
CCEPT OTHER TYPES OF I o —
CONDUCTO
FAILURE TO DO SO MAY CAUSE I O
DAMAGE TO THE EQUIPMENT. 6w 0
o leat o
o OPTIONAL ool e
o wn
oo o+
Yo
P o—
p=ge] Je
FrRee Cooive switen L — L — _ o z sk —on
1 1420 20 [~ 146
| ow OPTIONAL oo | or
J3
© =~ o — — 5Kl —pn
7 1A11 SO L
EXTERNAL ICE o - — — o -2 (. — ke —fo—
o comiann L — | — o a1 OPTIONAL wob — — — — - r o
ow|™® OPTIONAL 0 o) | } } | - —— o
o~ (i B | L‘fﬁqf B
sss | O [ L ou
EXTERNAL BasE T TP wo | [ [
LOADING E/D g B
5% ol geTitna -0 I L ‘ ou| 188
EXTERNAL HOT_WATER [~ > |- — — —ow | |
CONTROL E/D N BN &0 | L | | o
= 0| ‘ 00
o 29| ,77}7}7\7\7‘7\79487 5
2-10VDC OR 4-20m ————— P oo —— 7 [ ‘ o=
EXTERNAL BASE LDADING SETPOINT — — |- — — o 1a17 o [ L F—— tow
lo=]" opTiONAL ! [ ‘
N o~ 1A9 ™ O SH4 — Ly ‘ o~
2-10VDC OR 4-20m L b OPTIONAL wor —— | L | Je
GENERIC REFRIGERANT NONITIR INPUT — — |- — — Lo ool Bl | on 1o
! s L I o] DPTIONAL
o~ _ [ ‘ on|”?
ol — —
2-10vDC ——F—— \ﬂ . [ ! I
EXTERNAL CURRENT LIMIT SETPOINT — — = — 15, 1Ate “o - | | |
| 0| oPTIONAL ~ o st — [ | } [ |
~10VDC OR 4-20m ——r—— v © —777‘4 | | |
EXTERNAL CHLLED wATeR Sereomt — 1 _ _ 1o, o | Bl Ly ‘
S of— sHe — (. I |
-10vDC —— 7" | | |
% RLA COMPRESSOR OUTPUT o o 4 T | ‘ |
(GENERIC BAS I R NN 1a15 =° ! [ b
2-10vIC o Io=]® oeminaL 188 ~ o= SHL —| ERE [ | I
CONDENSER REFRIGERANT PRESSURE OR | o o OPTIONAL 0o — — (| I
EVAPORATOR/CONDENSER DIFFERENTIAL no [ [ | clelcle]e
PRESSURE DUTPUT —F o I L Ly i )
W ~ of— Xl lalalalala
R ab— =y 2|2/2|8|2
TRACER COMMUNICATIONS ! | Ly ‘ N
AU e L A ©o Py I
ow OPTIONAL o sH2 ] L] |
4 ox Py byl
553 7e ‘ [ Ll | !
EXTERNAL AUTO_STOP oo — o~ <o | N |
(REMOVE JUMPER lye IF usepl — — — _ _1We S 1A7 J2|eo [ |
554 a2 1A13 | | |
EMERGENCY STOP —o- — w ol [ | |
(REMOVE JUMPER 1w3 IF UsEDL - o | Bl Ly ‘
| I
- = - = - = Py l— — R
i T | ‘ ; |
[
,,,,,,,,,,,,,,,,,,,,,, o
r ol } } | } EVAPORATOR WATER FLOW INTERLOCK
[ I [
I N> GRN/YEL Il o ‘ } CONDENSER VATER FLOW INTERLOCK
| usvec 1sa 0 0 IX1-6> | [ |
* CUSTOMER PROVIDED \ Iy | |
e s ! oo RN g
1SVAC 15
COPTIONAL T CUSTONER PROVIDED
| | [ I — =
ICE BUILDING INDICATOR @ 7777777 9 | [ | b |
o4 [ SK1
OPTIONAL
PURGE ALARM INDicator L CTUINAE %X% - I | ", OPTIONAL M, !
sH10
OPTIONAL ‘ I | ke b
CHILLER HEAD RELIEF REQUEST INDICATOR |- — — — — (X — — — — — — — Bl | L [ _ REQUIRED _
SHit oLre
| opTionaL |
CHILLER MAXIMUM CAPACITY INDICATR [~ — — e X 1 } } S
SHe
OPTIONAL Lo
CHILLER RUNVING mpicaror L ZPINAL e J‘ I
SHL .
OPTIONAL
CHILLER MMR (LATCHING) ALARM INDICATOR | — LeE - [ N>
SH7 | | T CUST%EE/PACPSSCIDED
| oprmneL |
CHILLER LIMIT WARNING INDICATOR [~ — — — — &KL - 9 >
OPTIONAL e ‘ DPTIONAL o ‘
CHILLER MAR (NN-LATCHINGS ALARM INpicaToR L 0L X . L e X —
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% TRANE Wiring Drawings

2309-2177 (Con't)
Trane supplied LiquiFlo 2 adaptive frequency drive

-—— -——
|
CUSTOMER SUPPLIED
I LINE VOLTAGE
(SEE UNIT NAMEPLATE
GND LI L2 L3
[
I [
[
| T T T
[
I )
" ! bbbl !
| G Ll L2 L3 |
I 201 MAIN CIRCUIT BREAKER
|
UNIT MOUNTED LIQUIFLO 2
ADAPTIVE FREQUENCY DRIVE PANEL
© 0 o © o o |
- 32 1 - 32 L
orl g J2 orl g Je I
ow ow
o~ o+
o o
O Al O 182
ow 0w | oPTIONAL
o o | FIELD WIRING CIRCUIT SELECTION INFORMATION
o~ o~ I WIRE NO OR DEVICE CIRCUIT INFORMATION
on om
JIONEE BN MR AN SEE NAMEPLATE; MINIMUM CIRCUIT AMPACITY
o» o» 5Six, Ssex CIRCUIT PROTECTED AT 204, 115 VAC 1PH, 10 AWG MAX WIRE SIZ
| 553 THRU 558 24 VDC, 12mA RESISTIVE LOAD, 14 AWG MAX WIRE SIZE
ALL REMAINING CONTACT RATING; 2884 INDUCTIVE, 1/3 HP, 025KW AT 115 VAC
| CH530 LLID TERMINALS | 14 AWG MAX WIRE SIZE
x TAPPED CONTROL CONDUCTORS
O|O0|O0|0]|0O
- PREERN | NOTES:
6]s SN P =i |
Eo|23|E3|23128 1. DASHED LINES INDICATE FIELD WIRING BY OTHERS. WIRE NUMBERS
- el el Al A SHOWN ARE RECOMMENDED BY TRANE. CHECK SALES DRDER T
2 312 |5 DETERMINE WHICH OPTIONS ARE PRESENT ON THE UNIT.
‘ ‘ O O O O O 2. DO NOT ROUTE LOW VOLTAGE (30V> WITH CONTROL VOLTAGE (115V)
| AND DO NOT POWER UNIT UNTIL CHECK-DUT AND START-UP
o - PROCEDURES HAVE BEEN COMPLETED.
PR
o | 3. EVAPORATOR AND CONDENSER WATER FLOW SWITCHES ARE REQUIRED
| AND MUST CONTAIN DPDT CONTACTS, THE SEPARATE FLOW SWITCHES
I | ARE TO BE RUN IN SERIES WITH SEPARATE AUX CONTACTS FOR THE
| FVAPORATOR AND CONDENSER PUMPS, THEY MUST BE INSTALLED AND
| WIRED TO THE TRANE MAIN UNIT CONTROL PANEL BY THE INSTALLING
| CONTRACTOR. THE PURCHASE DF FLOW SWITCHES FROM TRANE IS
| | OPTIONAL.
; - — - —
o (@] OPTIONAL 4R13 DUTDOOR AIR TEMPERATURE SENSOR IS SHIPPED WITH
‘ THE UNIT FOR FIELD INSTALLATION. REFER TO THE UNIT INSTALLATION
| | RequIRED sst 5K1 LITERATURE FOR INSTALLATION OPTIONS AT THE JOB SITE.
. A N
| Ss2 sk ‘
L REQUIRED ‘
,,,,,,,, oo — oo
GRN/YEL | ‘
0 1X1-G> |
! } !
GND ‘ ‘ OPTIONAL
177 | OUTDOOR AIR TEMPERATURE
EVAPORATOR WATER PUMP RELAY |
| I 4R13 .
| e 4r13 ot FIELD INSTALL TO WB3 4-WIRE
CONDENSER WATER PUMP RELAY B MO AL TN LI camr e (2]
e YA ey IN MAIN UNIT CONTROL PANEL
,,,,,,,,,,,,,,,,,, 14 v
,,,,,,,,,,,,,,,,,, N
GRN/YEL
0 IX1-G)

|
/_j75ND

FREE COOLING INDICATOR
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Wiring Drawings
-

% TRANE'

2309-2181
Unit mounted controls used with all starters and adaptive frequency drives

4M1 MOTOR
TERMINAL CONNECTIONS
OVER 600V

T T2 T3

J

REDUCED VOLTAGE PANEL
NOTE: WIRE 21A USED WITH
AUTO-TRANSFORMER ONLY

axt exe axt

|
[ axt-pa—_ 1 1 a— 2 I [ ax-bpa—] 1 1
[ ax-i>a— 2 2 H— 34 K1 [ ax-i> a— 2 2
axt-4) B— 4 4 136 — 134 D 3 axi-4 B—] 4 4
axt-3» B— 3 3 1864 — 18A T T : Aaxi-3 B—| 3 6
aa7 se-» a—] 9 7 21a —] 214 i i A7 J2-H A—1 9 7
a7 Je->a—] 10 |8 WIRES IN CONTROL CONDUIT FROM D £ ‘ A7 J2-2>A— 10 |8

|

|

[——

]

5

COIL 1
100%

PRIMARY REACTOR OR AUTO-TRANSFORMER

5

COIL 2 COIL 3 COIL 1
100% 100% 65%

oL 3
65%

COIL 2 C RED —
3

FROM MAIN
CONTROL PANEL

IN CONTROL CONDUIT IN THE REDUCED VOLTAGE ENCLOSURE
FACTORY TO CONNECT THESE WIRES TO THE 2X2 TERMINAL
BLOCK LOCATED IN THE STARTER PANEL
t REDUCED VOLTAGE ENCLOSURE
UNIT MOUNTED AUTO-TRANSFORMER OR PRIMARY REACTOR STARTER
C(WIRING NOT INSTALLED WITH REMOTE MOUNTED OR CUSTOMER SUPPLIED STARTER)

|
|
‘ WIRES 2, 3H, 13A, 18A, AND 21A ARE PRE-ASSEMBLED
|
|

4M1 MOTOR
TERMINAL CONNECTIONS
4M12
TLTe Te T4 T3 TS
o0 0—0 o0—0 (1x1-16) 2R ———01 (1x1-15) 2P —
(1A11 J2-10) 45A —t—02 (1A12 J2—4) 35A —
——_—_——— (1A11 42-11) 342 —103 (1A12 J2—1) 36A —
(1A20 42-3) 1184 —105 (1X1-7) 5L —
ext
I | SPLICED TO 1204 IN MAIN . _
! axi-n 14 1 I UNIT CONTROL PANEL 1208 —[©°6 (1A4 43-2) 32A
‘ (SPLICE T0 WIRE 3A AT 3S1-C> 3D 3 ‘ DPTIONAL FREE CODLING
(SPLICE TO WIRE 4A AT 3SI1-NC> 4C 4 v v hd L%EUE?N\EI%EET\C//E\EYVE
| 3SD> SHIELD 5 262 AFD POWER MODULE | CONDENSER AND ECONDMIZER
CSIMPLEX ONLY)
AT J2-4> 9A 7
A7 J2-2) 104 [} 4M13
! AX1-G) GRN/YEL 1 | (1x1-14) 25 ——o1
Ax1-12> 24 15 (1A26 J2—-1) BLK —
‘ ‘ (1A11 J2-7) 37A ——02
| RED ———0 1 | +24V | (1A11 J2-8) 46A —03 (1A26 J2-2) WHT —
| 2| GND | SPLICED TO 120B IN MAIN
vBe 120A —t05
‘ L 3| coM+ ‘ UNIT CONTROL PANEL (1A25 J2-3) GRN
- - —t10
conem ML 4 | com (1A20 J2-4) 118A 6
| |
| | DPTIONAL FREE CODLING (1A26 42-4) RED —
GAS LINE VALVE
2432 AFD IN LINE BETWEEN
COMMUNICATION CARD CONDENSER AND SUCTION ELBOW
—— (SIMPLEX ONLY)
UNIT MOUNTED ADAPTIVE FREQUENCY DRIVE (LIQUIFLO 2, FRAME 3 OR 4
WB3 - FROM MAIN CONTROL PANEL
WB2 - FROM MAIN CONTROL PANEL
z|x <|= <|= <=
o y u u y Z|5 Z|3 Z|3 Z|5
> > = = = @@ 2@ 2@ 22
5> s[> s[> s[>
2.8 T2
& % & % ~ “ ~ “ £ 'u 2 'u 5 - @ <) 2 %
5"? 5‘*% e || ey %é %é %é 5‘*% 5‘*?
o B o o o 2, E o o
N £ g : g =3 Bt 2y 28
255 Sz 2 2 < WE a5 57 b
e T2 &4 4 o £z Y =] b4
Z = ) o Zw i o w
=iar zAg o o u g% W zo )
2o Sog Bl < < oy gt LS ol
ced ] " v = = 55 oz i
] 552 29 z - [ 5= i 2=
g 28 E] z ¥ fo Bo Zo 8o
= 5 z 4 =t e i =1
3 o) = K3 e <5 2= zh
2 = ks >< EES 8
a o z= [ o> o>
E
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% TRANE Wiring Drawings

2309-2181 (Con’t)
Unit mounted controls used with all starters and adaptive frequency drives

4M1 MOTOR 4ML MOTOR
TERMINAL CONNECTIONS TERMINAL CONNECTIONS
OVER 600V 200-600V
T Te T3 TL Te 73 T4 75 T6
L
Tl T2 T3 T1 T2 T3 T4 T5 T6 1. REFER TO DRAWING 2309-2178, 2179 OR 2180 FOR MAIN UNIT

CONTROL PANEL CONNECTIONS. REFER TO 2309-2182 FOR PURGE
CONTROL PANEL CONNECTIONS.

@ ON SIMPLEX UNITS, WATER TEMPERATURE SENSORS MAY BE
CDNNEETED TEI 4-WIRE COMMUNICATION LINK CABLE wEa FDR RH
Tl

END FOR LH END DEPENDING ON WATER BOX
APPANGEMENT ON DUPLEX UNITS, SENSORS MAY BE CEINNECTED 7o
WB2 COMING FROM THE RH PANEL FOR RH END CONNECTIONS AND
WB3 COMING FROM THE LH PANEL FOR LH END CONNECTIONS.

= o—
o O—

13 Te T3 T4 T5 Té
INLET GUIDE VANE AETUATEIR CONNECTIONS SHOWN FOR STANDARD
ACROSS THE LINE WYE-DELTA OR 3l
STARTER SOLID STATE STARTER 1A1 POWER SUPPLY., WHEN THE OPTIONAL 1A2 SECOND POWER

SUPPLY IS PRESENT, BEITH ACTUATORS ARE CONNECTED TO THE
WBS 4-WIRE COMMUNICATION LINK CABLE FROM 1A2 IN THE MAIN
UNIT CONTROL PANEL.

|

|

|

|

I

| @ STANDARD WIRING SHOWN. WHEN CONTROL POWER TRANSFORMER
(CPTR OPTION) IS PRESENT WIRE 1A IS NOT USED AND WIRE 2A

‘ OPTIONAL CPTR CONNECTS 10 1Xi-

I

I

I

I

|

I

(NOT AVAILABLE WITH AFD>

— 4B1

I 1 I DOPTIONAL
I Telals I (1A21 J2-1) BRN —— EVAPORATOR WATER
DIFFERENTIAL
‘ i ‘ (1A21 J2-2) GRN ——| PRESSURE TRANSDUCER
=} (4-20mA>
—=]Z|w
| [} |
I I (SIMPLEX AND LH DUPLEX>
CTTT
-
| N W a | OPTIONAL
,,,,,,,, - ] | DI I (1A21 J2-4) BRN ——|  CONDENSER WATER
UNIT MOUNTED WYE-DELTA, = ¥ DIFFERENTIAL
< ] (1A21 J2-5) GRN ——| PRESSURE TRANSDUCER
SOLID STATE OR ACROSS THE LINE STARTER G (4-20mA>
| 4 |
C(WIRING NOT INSTALLED WITH REMOTE MOUNTED I B I (SIMPLEX AND LH DUPLEX>
OR CUSTOMER SUPPLIED STARTER>
4MS PURGE CONTROL PANEL OIL TANK JUNCTION BOX
! NON-AFD UNITS C1AS J2-7 ON SIMPLEX AND LH DUPLEX>
—toe I - <1AS Je-1 DN RH DUPLEX) i
| 3st [ |
—r—o03 Jit 4cl
‘ ¢ Ne NO = ‘ ‘ o1 BLK (4K8-3)
| os T T T = J <1x§12> 3
| [ o f— BLK (4kg-2) |
—T06 I I I I
5 3 8 WB3 ‘ ‘ ‘
OPTIONAL HOT GAS BYPASS VALVE
IN LINE BETWEEN + + *SPLICE FROM MAIN
CONDENSER AND SUCTION ELBOV | CONTROL PANEL [ I
CSIMPLEX DNLY> I a9 @ T [ I
‘ [N Y G|G|14|13[12|11| 9|8 ‘ ‘ ‘
Lol
= 5 0
R N I P A e N T T R |
| ‘ 3 5|6 3888|3838 |8 ‘ ‘ ‘
1 | SPLICE ‘ ‘ Lo |
| (2x1-3) 30 —e— 3A ——0 C b3 b3 [ |
3st (U M
— ‘ (2X1-4) 4C —e— 4A ——0 NC 3 O ‘ ‘ ‘
) 8
] S
| NOT USED —0 NO = e [ BLK 1A |
| 55 < [ G4Ch (A7 J2-b I

AFD UNITS
MOTOR WINDING TEMPERATURE
JUNCTION BOX —_,—_— e — - — - — - - — = —_—

WB3 ‘
wB2
o
z|=z z|z 2
|3 |3 o o o o - 213
2 & 2 & 2 .
2|8 2|8 > > > > > @
3> 3> 5§ <g | o
J
-

INLET GUIDE VANE
FIRST STAGE ACTUATOR

4AR22 +————

4R14
W\r
4R1S
W\r
4R16
W\r
4R11
w\r
4R13
W\r
4
H SIG

(L) [y} o ol o WA ]
Zx z& - 2y g @ X & —*
=N >Z54 E] 85 a5 El 3
[ A=t a>es g 3= == 23 2
[WTpea) W< %< < < 7 A
< e
JSEx =z FoLUEZS I® [ x o3 b
IzzZhE Zg4i5 S S KL ua JEe Jl
RN B0 Ex 22= 2 2 2% o> —
S8 = & & & &
Seppy Feuby ERE g Se i 3
T oFg e, 27 Sa o 5 a =82 [ o
OLZoxE Thez Foe =T = Foz (=14
SHEEZ MEIA L0z =z 5z oZe =15im]
£27¢ g5° S0& g 28 o S
I x
& & & S5 o &
o= o= g5 el El =1 o INLET GUIDE VANE
o Lo =1 gz s SECOND STAGE ACTUATOR
(S [ O =471 1470 AND 1720 COMPRESSORS ONLY>
& & |4 3¢
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