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Introduction

Read this manual thoroughly before operating or servicing 
this unit.

Warnings, Cautions, and Notices

Safety advisories appear throughout this manual as 
required. Your personal safety and the proper operation of 
this machine depend upon the strict observance of these 
precautions.

Important Environmental Concerns

Scientific research has shown that certain man-made 
chemicals can affect the earth’s naturally occurring 
stratospheric ozone layer when released to the 
atmosphere. In particular, several of the identified 
chemicals that may affect the ozone layer are refrigerants 
that contain Chlorine, Fluorine and Carbon (CFCs) and 
those containing Hydrogen, Chlorine, Fluorine and 
Carbon (HCFCs). Not all refrigerants containing these 
compounds have the same potential impact to the 
environment. Trane advocates the responsible handling of 
all refrigerants-including industry replacements for CFCs 
and HCFCs such as saturated or unsaturated HFCs and 
HCFCs.

Important Responsible Refrigerant 
Practices

Trane believes that responsible refrigerant practices are 
important to the environment, our customers, and the air 
conditioning industry. All technicians who handle 
refrigerants must be certified according to local rules. For 
the USA, the Federal Clean Air Act (Section 608) sets forth 
the requirements for handling, reclaiming, recovering and 
recycling of certain refrigerants and the equipment that is 
used in these service procedures. In addition, some states 
or municipalities may have additional requirements that 
must also be adhered to for responsible management of 
refrigerants. Know the applicable laws and follow them.

The three types of advisories are defined as follows:

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

CAUTIONs
Indicates a potentially hazardous 
situation which, if not avoided, could 
result in minor or moderate injury. It 
could also be used to alert against 
unsafe practices.

NOTICE Indicates a situation that could result in 
equipment or property-damage only 
accidents.

WARNING

Proper Field Wiring and Grounding 
Required!

Failure to follow code could result in death or serious 
injury. All field wiring MUST be performed by qualified 
personnel. Improperly installed and grounded field 
wiring poses FIRE and ELECTROCUTION hazards. To 
avoid these hazards, you MUST follow requirements for 
field wiring installation and grounding as described in 
NEC and your local/state electrical codes. 

WARNING

Personal Protective Equipment (PPE) 
Required!

Failure to wear proper PPE for the job being undertaken 
could result in death or serious injury. Technicians, in 
order to protect themselves from potential electrical, 
mechanical, and chemical hazards, MUST follow 
precautions in this manual and on the tags, stickers, 
and labels, as well as the instructions below:

• Before installing/servicing this unit, technicians 

MUST put on all PPE required for the work being 

undertaken (Examples; cut resistant gloves/sleeves, 

butyl gloves, safety glasses, hard hat/bump cap, fall 

protection, electrical PPE and arc flash clothing). 

ALWAYS refer to appropriate Safety Data Sheets 

(SDS) and OSHA guidelines for proper PPE.

• When working with or around hazardous chemicals, 

ALWAYS refer to the appropriate SDS and OSHA/GHS 

(Global Harmonized System of Classification and 

Labeling of Chemicals) guidelines for information on 

allowable personal exposure levels, proper 

respiratory protection and handling instructions.

• If there is a risk of energized electrical contact, arc, or 

flash, technicians MUST put on all PPE in accordance 

with OSHA, NFPA 70E, or other country-specific 

requirements for arc flash protection, PRIOR to 

servicing the unit. NEVER PERFORM ANY 

SWITCHING, DISCONNECTING, OR VOLTAGE 

TESTING WITHOUT PROPER ELECTRICAL PPE AND 

ARC FLASH CLOTHING. ENSURE ELECTRICAL 

METERS AND EQUIPMENT ARE PROPERLY RATED 

FOR INTENDED VOLTAGE.
©2021 Trane  CTV-SVX013A-EN



Introduction
Copyright

This document and the information in it are the property of 
Trane, and may not be used or reproduced in whole or in 
part without written permission. Trane reserves the right 
to revise this publication at any time, and to make changes 
to its content without obligation to notify any person of 
such revision or change.

Trademarks

All trademarks referenced in this document are the 
trademarks of their respective owners.

WARNING

Follow EHS Policies!

Failure to follow instructions below could result in 
death or serious injury.

• All Trane personnel must follow the company’s 

Environmental, Health and Safety (EHS) policies 

when performing work such as hot work, electrical, 

fall protection, lockout/tagout, refrigerant handling, 

etc. Where local regulations are more stringent than 

these policies, those regulations supersede these 

policies. 

• Non-Trane personnel should always follow local 

regulations.
CTV-SVX013A-EN 3 
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Overview

This guide provides directions for installing an Industrial 
Package (INDP) on a CenTraVac chiller.

CenTraVac chillers that are equipped with an INDP have 
the following features:

• Enclosed wiring in seal-tight conduits and junction 
boxes

• An industrial-grade control panel

• An up-graded purge

• The entire chiller is silicone free

General

General installation, operation, and maintenance of an 
INDP-equipped CenTraVac chiller, are the same as that of a 
standard CenTraVac. Refer to the latest revision of the 
Installation, Operation, and Maintenance manual shipped 
with the CenTraVac chiller.

Note: The INDP-equipped chiller is available with several 
options that may affect control, power, and starter 
wiring connections. Refer to “INDP Options,” p. 9 
for further details regarding available options.

Control panel

The control panel enclosure provided on INDP-equipped 
chillers is of oversized NEMA 12 construction. The door of 
the control panel is secured in place by four latch 
assemblies that can be released with a straight blade 
screwdriver. The top of the control panel contains three 
removable panels that are provided for the termination of 
the customer’s wiring conduits to and from the control 
panel. The Tracer Symbio 800 controller is also mounted 
on DIN rails inside the panel.

To install a conduit onto the control panel:

1. Remove the panel from the enclosure.

2. Drill the conduit connection holes into the panel.

3. Re-install the panel onto the enclosure.

Follow steps 1-3 above to prevent debris from entering the 
enclosure. Screw-type terminal blocks are provided to 
ensure secure customer and unit control wiring 
connections.

Figure 1, p. 5 shows all standard and optional controls in 
their mounting locations inside the control panel. Figure 1, 
p. 6 provides a description for each termination.

Figure 1. Control panel layout
CTV-SVX013A-EN 5 



Overview
Notes:

 1. OPST Operating Status Option
 2. GBAS Generic BAS Option
 3. CDRP Condenser Refrigerant Pressure Option
 4. Heat Recovery
 5. Factory Provided Primary Flow Detection
 6. WPSR Variable Flow Compensation
 7. EPRO Enhanced Protection
 8. Starter By Others
 9. Starter By Others with CVAC starter type
 10.Starter By Others with line voltage greater than 600 Vac
 11.With SSS starter type
 12.Only present if the corresponding HGBP, FC, or Base Load option is 

applied
 13.As determined by 24 Vdc load requirement

Table 1. Control panel key

Wiring terminal location 
number Description Option (note)

1X2 Control panel terminal block, customer connection

1A24 Starter fault input Optional (11)

1A22 Symbio 800 controller

1A21 Evap and water Optional (6)

1A20 External free cooling command and valve status inputs Optional (12)

1A19 External ice building command input Optional (12)

1A18 External base load and hot water enable/disable inputs Optional (12)

1A17 External base load and refrigerant monitor inputs Optional (12)

1A16 External demand limit and chilled water setpoint inputs Optional (2)

1A15  % RLA and cond press outputs (2-10vdc) Optional (2 or 3)

1K47 LONU60 Module

1A13 External auto/stop and emerg stop inputs

1A23 Starter module Optional (8)

1A11 Free cooling output Optional (12)

1A12 Hot gas Bypass output Optional (12)

1A9 1A9 Chiller Status outputs Optional (1)

1A8 1A8 Chiller Status outputs Optional (1)

1A7 1A7 Oil/Ref Pump Motor control relay

1T2 Secondary PT Optional (8)

1T3 Secondary PT Optional (8)

1T4 Secondary PT Optional (8)

1K1 Vac Circuit Breaker control relay Optional (9)

1K2 Vac Circuit Breaker control relay Optional (9)

1A26 Motor Winding Temp inputs

1A6 Cond & Evap flow switch/interlock inputs

1A5 Cond & Evap wtr pump and oil heater outputs

1A4 Cond High Press Sw Input

1T1 Control Power Transformer

1A1 24 Vdc Power Supply #1

1A2 24 Vdc Power Supply #2 Optional (13)

1X1 Control Panel Terminal Block

1S1 3-Pole Disconnect Optional (10)

1A29 Heat Recovery Flow Switch/Interlock Input Optional (4)

1K26 Cond Primary Flow Detection Relay Optional (5)

1K27 Evap Primary Flow Detection Relay Optional (5)

1K28 Heat Recovery Primary Flow Detection Relay Optional (5 and 4)
6  CTV-SVX013A-EN



Overview
Purge

The purge unit provided on an INDP-equipped chiller is 
designed with the following attributes:

• A NEMA 12 enclosure

• Sealed conduits

• A sealed purge compressor motor terminal box

• A totally enclosed fan-cooled (TEFC) pump-out 
motor that drives an open-type pumpout 
compressor

The purge control panel houses:

• The purge suction temperature and carbon tank 
sensor LLIDs (3R1 and 3R2).

• The condenser refrigerant pressure transducer 
(3R4).

• A screw-type terminal block (which replaces the 
spring clamp terminal strip used previously).

The 1/12 hp, 115 V, 2.2 A TEFC pump-out motor of the INDP 
purge has a side-mounted thermal protector that requires 
a manual reset if tripped. If a thermal trip occurs, reset it 
after the motor cools by pressing the red button on the side 
of the motor shell. A “click” indicates reset.

Purge operation and maintenance on INDP-equipped 
chillers is the same as on standard chillers. (Refer to the 
latest revision of Earthwise Purge Operation and 
Maintenance manual, PRGD-SVU02-EN.) Figure 2 shows 
the termination locations inside the purge control panel. 
Table 2, p. 7 provides a description for each termination 
shown in Figure 2.

Sensors and transducers

On INDP-equipped chillers, if the system temperature and 
pressure sensors are not contained within a control panel, 
they are mounted inside sealed polycarbonate boxes. The 
diagram designator for the device inside a box is indicated 
on a permanent label affixed to the box. The larger 
polycarbonate box mounted on the face of the oil sump 
contains the oil sump temperature sensor (4R5) and the oil 
sump pressure transducer (4R4).

The Machine bus (M-bus) enters into the box and is 
connected to the device using automotive-type plug-in 
connectors. If necessary, it is connected (using another 
similar connector) to the M-bus leaving the box to go to the 
next device. The cover of the box is clear so you can see the 
LLID LED during binding and troubleshooting. In most 
cases, the magnet-activated LLID binding switch is 
accessible by loosening the four captive screws that 
secure the cover to the box.

Figure 2. Purge control panel

3A4

3A3

3A2

3A1 3C5

3S1

3X1

CONDENSER
CAPACITOR

Table 2. Termination descriptions

Number Description

3A1 Purge Pumpout and Exhaust Valve Control LLID

3A2 Purge Condensing Unit Control Relay LLID

3A3 Purge Pumpout, Carbon Tank Heater, Regeneration Valve, 
and Alarm Relay LLID

3A4 Purge Liquid Level Switch Input LLID

3C5 Purge Condensing Unit Capacitor

3M6 Purge Pumpout Compressor Motor

3R1 Purge Refrigerant Compressor Suction Temperature 
Sensor

3R2 Purge Carbon Tank Temperature Sensor

3R4 Condenser Pressure Transducer

3S1 Condenser High Pressure Cutout Switch

3X1 Purge Panel Terminal Block
CTV-SVX013A-EN 7 



Overview
Machine bus (M-bus)

The Symbio 800 comm/24 Vdc bus wire on INDP-equipped 
chillers runs within sealed conduits with all junctions 
occurring in unit control panels or in the polycarbonate 
device boxes. No junctions or splices exist inside the 
conduits. To service or troubleshoot the Machine bus on 
the chiller frame, access it through the device boxes.

Figure 3. Typical photographs of a temperature sensor/polycarbonate box
8  CTV-SVX013A-EN



INDP Options

Control power transformer (CPTR)

The CPTR consists of a unit-mounted, factory-wired 
enclosure that contains a 4 kva, 480 V/120 V control power 
transformer (4T5). This option is used when customers 
want the chiller control power provided by an alternate 
source. The CPTR has a disconnect switch (4S1), and 
primary and secondary fuses are installed (see Figure 4 
and Table 3).

A fuse status indicator light (4H1) is provided for the 
secondary fuse. Light 4H1 is illuminated when power is on 
and the secondary fuse is intact. Light 4H1 is off when the 
main power is off or if the secondary fuse has opened.

The door latch of the CPTR is interlocked with the 
disconnect switch. To open the CPTR panel, first open the 
disconnect switch by applying light upward pressure to 
the release trigger on the door latch while using a flat 
bladed screwdriver or other similar tool to unlock the door 
latch.

The primary fuses (4F1 and 4F2) are 10 A, 600 V, Class RK5.

The secondary fuse (4F3) is 40 A, 250 V, Class RK5.

The approximate weight of the CPTR is 120 lbs (55 kg).

During the installation of a chiller equipped with the CPTR 
option, the installer must provide 460-480 Vac, 20 A, 3-
phase power to the L1, L2, and L3 (only 2 phases are used 
L1 and l3, single phase transformer) connections of the 
disconnect switch (4S1). The input power should be from 
a source that is separate from the main chiller power 
supply.

The incoming power conduit provided by the installer 
should be connected to the CPTR enclosure on the top 
right side, at a position above the disconnect switch. Do 
not contaminate the enclosure while drilling or cutting 
conduit access holes.

The disconnect switch accepts #14 to #4 incoming wire 
sizes. The incoming wire must be copper and must be 
rated for a minimum of 90C. Torque the incoming wire 
connections at the disconnect to 55 lb-in (6.2 Nm).

A ground lug is available in the CPTR enclosure and must 
be torqued to 35 lb-in (4 Nm).

Refer to Figure 4, p. 9, CPTR Interior and to the CPTR 
wiring diagram.

Figure 4. CPTR interior

Table 3. Control power transformer CPTR (option)

Device Designation Description

4S1 Disconnect switch

4H1 Light

4X1 Terminal block, 40 A, 600 V

4F1, 4F2 600 V fuse, Class RK5, TRS10R

4F3 250 V fuse, Class R5K, TR40R

4T1 4 kva transformer, 480:120

4F1

4F2

4T5
4S1

4F3 4X1
4H1

WARNING

Hazardous Voltage w/Capacitors!

Failure to disconnect power and discharge capacitors 
before servicing could result in death or serious injury.

Disconnect all electric power, including remote 
disconnects and discharge all motor start/run 
capacitors 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 a CAT III or IV voltmeter rated 
per NFPA 70E that all capacitors have discharged.

For additional information regarding the safe discharge of 
capacitors, see PROD-SVB06*-EN.
CTV-SVX013A-EN 9 



INDP Options
Supplemental motor protection 

(SMP)

SMP is available on INDP-equipped chillers with medium 
voltage motors. SMP is factory-installed and wired in an 
enclosure that is mounted directly on the motor terminal 
flange.

SMP consists of Surge Capacitors, Lightning Arrestors, 
and a Zero-Sequence ground fault detector. Refer to 
Figure 5, p. 10 and to the SMP wiring diagram.

Surge Capacitors

The surge capacitors (4F7, 4F8, and 4F9) operate along 
with the lightning arrestors to provide electrical surge 
protection for the chiller motor.

Wait a minimum of five minutes for the internal discharge 
resistors to reduce the residual voltage. After five minutes, 
short the capacitor terminals to ground using an insulated 
stick or an equivalent device.

Failure to disconnect power and properly discharge 
capacitors can result in death or serious injury.

Internal discharge resistors are installed in the capacitors, 
which reduce the residual voltage to 50 volts or less within 
five minutes after removing power. However, after five 
minutes and before servicing the capacitor or the wiring in 
the SMP enclosure, use an insulated grounding stick, or an 
equivalent device, to short and ground the capacitor 
terminals.

Maintenance

Under normal service conditions no further maintenance 
is required during the life of the unit. However, in 
contaminated atmospheres, it may be necessary to 
periodically clean the bushings and connections to 
prevent inadvertent arc-over.

Lightning arrestors

The lightning arrestors (4F4, 4F5, and 4F6) provided in the 
SMP are plastic-coated, high performance metal oxide 
varistors. They require no regular maintenance under 
normal service conditions. However, in contaminated 
atmospheres, it may be necessary to periodically clean the 
housings and connections.

Zero-sequence ground fault

The SMP’s ground fault protection system is designed to 
protect electrical equipment from destructive ground 
faults. It is not sufficiently sensitive to protect personnel. 

The system consists of a current transformer type sensor 
(4T15) and a solid-state ground fault relay (4K9).

All three phases of the compressor motor power are run 
through the sensor, any ground fault current is sensed and 
then passed on to the relay. The sensor provides a trip 
signal of 4 to 12 amps of ground fault current, the actual 
trip point of the relay will vary according to it’s setting. The 
factory default setting of the relay is “C”, which provides a 
nominal trip at 7 amps of ground fault current. The 
response time based on 200% of nominal trip amps is 
about 240 ms.

Once tripped, the ground fault relay (4K9) interrupts the 
control power to the starter contactors, causing the 
contactors to open and remove the motor from the line.

For further information regarding the ground fault 
protection system refer to Cutler- Hammer document I.L. 
16-220-3G1.

Figure 5. SMP interior

WARNING

Hazardous Voltage w/Capacitors!

Failure to disconnect power and discharge capacitors 
before servicing could result in death or serious injury.

Disconnect all electric power, including remote 
disconnects and discharge all motor start/run 
capacitors 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 a CAT III or IV voltmeter rated 
per NFPA 70E that all capacitors have discharged.

For additional information regarding the safe discharge of 
capacitors, see PROD-SVB06*-EN.

4T15

4T1,   2,   3

4F7,   8,   9

4K9

LA Surge Cap 
Connection Insulator

0.25 x 2.00 Cu Line Terminal 
(Nema 2-Hole)
10  CTV-SVX013A-EN



INDP Options
Current transformers

If the unit is equipped with SMP and is also a Starter By 
Others application, the SMP enclosure will contain 
factory-installed single stage current transformers. These 
transformers are factory-wired and provide the current 
sensing needed by the Symbio 800, the customer will not 
have to provide primary or secondary CTs for this purpose.

The SMP is factory-installed on the chiller. The following 
procedure assumes the chiller is new, has never been 
installed, and, therefore, has no electrical power 
connected.

The SMP enclosure has a removable access panel on top 
to accommodate field installation of incoming power 
conduits. To prevent contamination of the SMP enclosure, 
the installer should remove the panel before making 
conduit cutouts. After the cutouts are complete, re-install 
the panel onto the enclosure and connect the conduits to 
the enclosure.

Be sure to properly support and protect the wire or conduit 
as it enters the SMP enclosure. Do not allow the wire 
insulation to rub against sharp panel edges, which could 
cause abrasion.

After the power wiring to the SMP is installed, seal the wire 
entry into the SMP enclosure as well as possible to prevent 
dirt, debris, or moisture from entering.

Trane recommends using copper conductors to connect 
the 3- phase power supply from the starter to the SMP.

Make sure the incoming power wiring is properly phased, 
and, if using multiple conductors per phase, that each 
power supply conduit run to the SMP enclosure carries the 
correct number of conductors to ensure equal phase 
representation.

The incoming wire from the chiller starter is brought 
through the top of the SMP enclosure and terminated to 
the L1, L2, and L3 tabs provided. The tabs are 0.25” x 2” 
tinned copper, with two 7/16” holes provided for bolting 
wire lugs to the tabs. Grade 5, 3/8-16 steel hardware should 
be used to connect the lugs to the tabs. Carefully tighten 
each connecting bolt to 25 ft-lbs (34 Nm).

A copper bus for the incoming ground connection is 
provided in the left side of the SMP enclosure.

The lower right side of the SMP enclosure contains the low 
voltage control section and a control voltage terminal strip 
(4X1).
CTV-SVX013A-EN 11 



SMP Installation

Limited access installation

If necessary, remove the SMP enclosure to gain additional 
clearance for unit rigging and installing. The following 
procedure assumes the chiller is new, has never been 
installed, and, therefore, has no electrical power 
connected.

4. At the compressor motor terminal lugs inside the SMP 
enclosure, mark/label and disconnect the power wiring 
between the SMP and the motor terminals.

5. Mark/label and disconnect the control wiring entering 
the SMP panel.

6. Disconnect the control wiring conduit from the SMP 
panel.

7. Remove the bolts securing the bottom of the SMP 
panel to the brackets on the evaporator.

8. Trane recommends using a forklift truck for moving the 
SMP panel away from the chiller. Position the truck so 
it is ready to take up the weight of the starter panel. The 
panel weighs approximately 500 lbs. (227 Kg). The 
panel is heavy and must be adequately secured before 
moving. Use care to prevent the forks from damaging 
the enclosure or the enclosure finish.

If it is not possible to use a forklift truck, support and lift 
the SMP away from the chiller using the two lifting eyes 
located on the top of the SMP enclosure. The proper 
use of a spreader bar is required. The lifting force 
applied to the eyes must be vertical.

9. Loosen the bolts that secure the SMP enclosure to the 
flange on the motor. Steady the SMP as the retaining 
bolts are removed because the panel may tip forward.

10. Support the weight of the SMP panel with the forklift 
truck or hoist/lifting eyes and carefully remove the SMP 
panel from the chiller.

11. Store the SMP panel in a clean and dry location with 
ample air circulation and heat to prevent condensation 
from occurring. Always protect the SMP from dirt and 
moisture.

12. When ready, reassemble the SMP panel onto the 
chiller in the reverse order.

Inspection

Prior to the initially energizing an SMP-equipped chiller, or 
after major chiller service that required access to the SMP 
panel, the commissioning technician must perform an 
inspection—this is required.

1. Inspect the SMP closely for damage that may have 
occurred during shipping or installation.

2. Check all hardware for correctness and tightness.

3. Use a vacuum cleaner to remove any loose dust, dirt, 
or debris (scraps of wire, tools, etc.) from the SMP 
enclosure.

4. Ensure no moisture is present in the SMP enclosure.

5. Ensure all panels, covers, arc shields, etc. are correctly 
in place. ALL SMP panel retaining screws and 
hardware must be correctly reinstalled prior to 
energizing the equipment.

Maintenance

Confirm and maintain the NEMA integrity of the SMP 
enclosure. Use a vacuum cleaner to clean the enclosure if 
needed. Ensure the SMP enclosure is maintained clean 
and dry.

WARNING

Heavy Object!

Failure to follow instructions below could result in unit 
dropping which could result in death or serious injury, 
and equipment or property-only damage.

Ensure that all the lifting equipment used is properly 
rated for the weight of the unit being lifted. Each of the 
cables (chains or slings), hooks, and shackles used to 
lift the unit must be capable of supporting the entire 
weight of the unit. Lifting cables (chains or slings) may 
not be of the same length. Adjust as necessary for even 
unit lift.

WARNING

Proper Field Wiring and Grounding 
Required!

Failure to follow code could result in death or serious 
injury.

All field wiring MUST be performed by qualified 
personnel. Improperly installed and grounded field 
wiring poses FIRE and ELECTROCUTION hazards. To 
avoid these hazards, you MUST follow requirements for 
field wiring installation and grounding as described in 
NEC and your local/state/national electrical codes.
12  CTV-SVX013A-EN



SMP Installation
At least annually, verify the power and control wiring and 
connection integrity. Inspect for loose joints that may 
produce excess heat and discolor or damage conductors. 
Verify the wire or cable insulation has not been damaged 
by high temperatures. Use care to not over torque bolts 
while verifying tightness.

Differential motor protection 

(DMP)

Differential protection is used to detect internal faults in 
the motor windings, including ground faults, short 
circuits, and open circuits. Possible fault causes are 
damaged insulation due to aging, overheating, over-
voltage, wet insulation, and mechanical damage. Trane 
uses the self-compensating method (one CT per motor 
winding).

If the DMP option is selected, an SMP panel is provided but 
the sensor and relay for the zero-sequence ground fault 
protection of the SMP are not present. The ground fault 
sensor and relay are replaced by the SEPAM module and 
three individual current sensors.

In order to employ differential motor protection, the chiller 
must be equipped with a large motor (1062 kw and above) 
and the motor and motor terminal board is of 6 lead 
construction.

The DMP option consists of three current transformers 
(one on each motor phase to monitor the current in and out 
of each of the motor windings), and a controlling module. 
If a fault is detected in the current flow of the motor, the 
module opens a contact and interrupts the control power 
to the starter contactors, causing the system to shut down.

The DMP module is located in the low voltage section in 
the lower right corner of the SMP enclosure. The module 
is a Square D (Schneider Electric) “Sepam Series 20” 
protection unit.

SEPAM module display

1. Green “On” indicator. This indicator is lit when 
power is applied to the Sepam and it is functional.

2. Red “Wrench” indicator. This indicator is lit when 
the Sepam is not functional due to an internal fault. 
This indicator also flashes for several seconds when 
control power is first applied to the Sepam.

3. “Trip” indicator. This indicator is lit when the Sepam 
has detected a chiller motor fault. Chiller operation is 
prevented.

The remaining indicators along the top edge of the 
Sepam are not active for the Trane application.

4. “Metering” display key. This key scrolls the main 
display through the available metering data screens.

5. “Diagnostics” key. This key scrolls the main display 
through the available diagnostic screens.

6. “Alarm” display key. This key displays the 16 most 
recent alarm events.

7. “Reset/enter” key. This key, when pressed after a 
trip event, resets the Sepam module and allows 
another unit operation attempt. Also use this key to 
confirm protection settings, parameter settings, and 
passwords.

8. “Clear” key. Pressing this key when an alarm is 
shown on the main display returns the main display to 
the previous screen. If the main display is in the 
Metering data screens, pressing the Clear key resets 
the average and peak demand currents. If the main 
display is in the Diagnostic screens, pressing the Clear 
key resets the run hour counter. If the main display is 
in the Alarm display screen, pressing the Clear key 
erases the 16 stored alarms. Also press the Clear key to 
scroll up through menu choices.

WARNING

Hazardous Voltage w/Capacitors!

Failure to disconnect power and discharge capacitors 
before servicing could result in death or serious injury.

Disconnect all electric power, including remote 
disconnects and discharge all motor start/run 
capacitors 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 a CAT III or IV voltmeter rated 
per NFPA 70E that all capacitors have discharged.

For additional information regarding the safe discharge of 
capacitors, see PROD-SVB06*-EN.

Figure 6. SEPAM module front panel
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SMP Installation
9. “Lamp test” key. Press and hold this key for five 
seconds to initiate a test of the display indicators 
(lamps). Also use the Lamp test key to scroll down 
through menu choices.

10. “Protection settings” key. This key accesses the 
Sepam’s protection settings. Password access is 
required to change settings.

11. “Parameter settings” key. This key accesses the 
Sepam’s parameter or general settings. Password 
access is required to change settings.

12. “Password” key. This key allows the user to enter 
passwords to access and change the protection or 
parameter setting menus.

13. Connection port for Square D laptop interface (not 
required for the Trane application).

14. Main display.

For detailed information, refer to the Square D (Schneider 
Electric) literature 63230-216-208B1, Sepam Series 20 
Digital Relay Installation Guide. To access the SEPAM 
literature on-line go to: http://www.squared.com/us/
products/powerlog.nsf/
DocumentsByCategory?OpenView&Start 
=1&Count=999&Expand=14.2#14.2

Default SEPAM parameter settings for the 
Trane application

No password is necessary to view the settings in the 
Parameter menus, but they cannot be changed.

If it is necessary to change any Parameter settings, first 
press the Password key to enter the password screen, then 
enter the appropriate password. The default password is 
0000.

If any settings in a menu are changed, scroll to the bottom 
of the menu and select and enter “apply” to make the 
change effective.

1. Press the Parameter key to enter the General Settings 
menu. The default settings are:

Language:......................... English

Frequency:........................ 60

A/B Selection:................... A

Remote Settings: ............. Off

Settings Mode:................. 10 I/Is

Passwords: ....................... 0000 (default for both)

2. Press the Parameter key to enter the About Sepam 
menu. The default settings are:

Type: ................................. S20

VO247

UMIVO232

3. Press the Parameter key to enter the MES 108/114 
menu. The default settings are:

MES 108/114 ..................... Off

The settings in this menu do not apply to the Trane 
application.

4. Press the Parameter key to enter the MODBUS menu. 
The default settings are:

MODBUS.......................... Off

The settings in this menu do not apply to the Trane 
application.

5. Press the Parameter key to enter the MSA 141 menu. 
The default settings are:

MSA 141 ........................... Off

The settings in this menu do not apply to the Trane 
application.

6. Press the Parameter key to enter the Current Sensors 
menu. The default settings are:

Phase

– Sensors:................. 1 - I2 - I3

– In 50.0A/5A: ........... (CT primary rating)

Residual

– Sensor Sum:.......... 3I

– In0: ......................... 50.0A

Integration Period:........... 5mn

Ib: ...................................... 50.0A

7. Press the Parameter key to enter the O1 Output menu. 
The default settings are:

O1 Output:........................ On

Trip Coil: ........................... Shunt

Mode

8. Press the Parameter key to enter the Digital I/O menu. 
Use this menu to test the function of the Sepam fault 
contacts connected into the starter safety circuit 
(connected between terminals 1X1-18 and 1X1-4). To 
Test:

• Main chiller power off, 120vac control power 
applied.

• Chiller in local stop.

• Place volt meter across 1X1-18 and 1X1-4

• Ok status is normally closed (0 volts).

• In the Digital I/O menu, select Test 02.

• Select Test.

• The 02 relay will open, confirm with volt reading 
(120 volts).

• The 02 relay will automatically re-close after a few 
seconds.

• Press the Parameter key to enter the Control Logic 
menu. Default settings are:

– CB Control .............Off

– SSL.........................Off
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Default SEPAM protection settings for the 
Trane application

No password is necessary to view the settings in the 
Protection menus, but they cannot be changed.

If it is necessary to change any Protection settings, first 
press the Password key to enter the password screen, then 
enter the appropriate password.

If any settings are changed, scroll to the bottom of the 
menu and select and enter “apply” to make the change 
effective.

Press the Protection key to enter the Protections Menu. 
The default settings are:

50/51 1A:........................... On

– Trip

– Curve SIT

– Threshold “Is” 15A

– Delay 100ms

– Timer Hold

– Curve Definite

– Delay 0.00ms

50/51 1B............................ On

– Trip

– Curve SIT

– Threshold “Is” 15A

– Delay 100ms

– Timer Hold

– Curve Definite

– Delay 0.00ms

50/51 2A............................ Off

50/51 2B............................ Off

50N/51N 1A ...................... Off

50N/51N 1B ...................... Off

50N/51N 2A ...................... Off

50N/51N 2B ...................... Off

46 ...................................... Off

79 ...................................... Off

Please refer to Trane’s Starter By Others specification 
S6516-0513. If an INDP-equipped chiller is shipped from 
the factory with no starter installed, and is to be equipped 
with a “starter by others” (i.e., the starter is NOT provided 
by Trane), then the control panel will also be equipped with 
the items defined in Figure 4, p. 15.

Table 4. Remote “starter by others” to control panel terminations

Wire # or device designation
Control panel 
termination

Acceptable 
wire

Recommended 
starter panel 
termination Note

120 V control wiring

120 Vac power supply, wire 1A 1x1-1 #8 AWG 5x1-1

120 Vac power supply, wire 2A 1x1-12 #8 AWG 5x1-12

120 Vac power supply, wire GND GND #8 AWG 5x1-Ground

Oil Pump Interlock, wire 9A 1A7 J2-4 #14 AWG 5x1-7

Oil Pump Interlock, wire 10A 1A7 J2-2 #14 AWG 5x1-8

Interlock Relay Signal, wire 15A 1x2-2 #10 AWG 5x1-4

Start signal, wire 16A 1x2-3 #10 AWG 5x1-5

Run signal, wire 18A 1x2-4 #10 AWG 5x1-10 1

Transition complete signal, wire 3B 1x1-3 #10 AWG 5x1-3 1

Transition complete signal, wire 13A 1x2-1 #10 AWG 5x1-14 1

Starter Fault 5A10-K1 1A24 J2-1, J2-2 #14 AWG 5x1-11, 5x1-12 5

Low Voltage Wiring (<30 Vac)

From secondary CT 5CT4, white - black 1x2-19, 1x2-20 #10 AWG 5x1-19, 5x1-20 2

From secondary CT 5CT5, white - black 1x2-21, 1x2-22 #10 AWG 5x1-21, 5x1-22 2

From secondary CT 5CT6, white - black 1x2-23, 1x2-24 #10 AWG 5x1-23, 5x1-24 2

From PT 5T17, wires 236, 237 1x2-25, 1x2-26 #10 AWG 5x1-25, 5x1-26 3

From PT 5T18, wires 238 1x2-27, 1x2-28 #10 AWG 5x1-27, 5x1-28 3

From PT 5T19, wires 240, 241 1x2-29, 1x2-30 #10 AWG 5x1-29, 5x1-30 3

120v Voltage Sensing (note 4)

From line/120 3ph primary PT, wire 216A 1S1 disconnect, L1 #8 AWG 5T9 4

From line/120 3ph primary PT, wire 217A 1S1 disconnect, L2 #8 AWG 5T9 4

From line/120 3ph primary PT, wire 218A 1S1 disconnect, L3 #8 AWG 5T9 4
CTV-SVX013A-EN 15 
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Notes:

 1. For transitioning starter types only.
 2. INDP chillers that are also equipped with the SMP (Supplemental 

Motor Protection) or the DMP (Differential Motor Protection) options 
do not require the field installation of primary or secondary CTs. The 
protection panel of these chillers will contain the required CTs factory 
installed and wired to the Symbio 800.

 3. Only in INDP chillers with low voltage motors (<600v).
 4. Only in INDP chillers with medium voltage motors (>600v). These 

chillers have secondary PTs factory-installed in the Symbio 800.
 5. Solid State Starter types only

Industrial Terminal Block

For a Starter By Others application, the control panel of the 
INDP chiller contains a screwtype terminal block (1X2) in 
it’s upper left corner. Customers should use this terminal 
block when connecting field-installed wiring. The wiring 
for current transformers, potential transformers, 
contactor control, etc. is connected to this terminal block. 
The customer is not required to connect field wires directly 
to the individual Symbio 800 LLIDs (starter module 1A23, 
etc.). The terminal block accepts wire sizes from #24 to #10 
AWG. Torque these terminals from 4.4 to 7 lb-in (0.5 to 0.8 
Nm).

Three-Pole Disconnect

If the chiller is Starter By Others and is INDP-equipped, the 
control panel is also equipped with a three-pole 
disconnect on secondary potential transformers (1S1).

Secondary PTs

If the chiller is Starter By Others and is INDP-equipped, the 
secondary potential transformers (1T2, 1T3, 1T4) for the 
Symbio 800 voltage sensing feature are factory-installed 
into the control panel enclosure. These transformers take 
the nominal 120 Vac signal provided from the (1S1 3-pole 
disconnect) primary potential transformer (customer 
supplied) and reduce it to nominal 30 Vac inputs for the 
Symbio 800. It will still be necessary for the customer to 
provide a line:120 primary potential transformer as 
defined in the Starter By Others specification.

Current Transformers

If the chiller is INDP equipped with the SMP option, and it 
is also a Starter By Others application, the SMP enclosure 
will contain factory-installed, single-stage current 
transformers (4T1, 4T2, and 4T3). These transformers 
provide the motor current sensing needed by the Symbio 
800, the customer will not have to provide primary or 
secondary CTs for this purpose.

Vacuum Circuit Breaker (CVAC)

If the Starter By Others device provided by the customer 
employs a vacuum circuit breaker to start and stop the 
chiller motor, the INDP chiller control panel enclosure will 
contain two relays (1K1 and 1K2) to enable control of the 
breaker by the unit controls. The relays are 120 Vac, 50/60 
Hz, as configured 10 A, 125 Vdc resistive.
16  CTV-SVX013A-EN









©2021 Trane

Trane has a policy of continuous product and product data improvement and reserves the right to change design and specifications without 
notice. We are committed to using environmentally conscious print practices.

Trane - by Trane Technologies (NYSE: TT), a global climate innovator - creates comfortable, energy 
efficient indoor environments for commercial and residential applications. For more information, 
please visit trane.com or tranetechnologies.com.

CTV-SVX013A-EN   12 Aug 2021
(NEW)


	Overview
	General
	Control panel
	Purge
	Sensors and transducers
	Machine bus (M-bus)

	INDP Options
	Control power transformer (CPTR)
	Supplemental motor protection (SMP)
	Surge Capacitors

	Lightning arrestors
	Zero-sequence ground fault
	Current transformers

	SMP Installation
	Limited access installation
	Inspection
	Maintenance
	Differential motor protection (DMP)
	SEPAM module display
	Default SEPAM parameter settings for the Trane application
	Default SEPAM protection settings for the Trane application

	Industrial Terminal Block
	Three-Pole Disconnect
	Secondary PTs
	Current Transformers
	Vacuum Circuit Breaker (CVAC)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


