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ENGINEERING SPECIFICATION No. $6516-0513
TIRAAE® B, H

REMOTE MOUNTED MOTOR STARTER, BY OTHERS
FOR CHS30/ADAPTIVIEW CENTRIFUGAL CHILLERS

1.0 SCOPE

1.1 Purpose - This Specification provides the information required for others to build a starter that is
compatible with Trane centrifugal chiller compressor motors and controls . This Specification also
provides information for installation and setup of the Trane controls interfacing with the motor starter.
Adherence to this Specification is highly recommended to ensure proper field connections and
functionality of the chiller. Trane assumes no responsibility for the design, construction, compatibility,
installation, start up and long term support, and will not maintain records or drawings on the resulting
starter.

1.2 Applicability - This motor starter Specification applies to Trane direct drive centrifugal chillers with
CHS530/AdaptiView™ control panels, for all motor voltages. The CH530/AdaptiView ™ control panel
is located on the chiller. it contains the Starter Module (1A23) which provides motor control,
monitoring and protection. Typically, these starters are direct shipped to the job site and field

installed.
20 APPLICABLE DOCUMENTS

All documents listed in this Section are the latest revision. St IBREVIEWEDI (ISSION # F?; 5?5[5_51054 M
2.1 Referenced Documents E.-W. HOWELL CO., LLC

Irane

All Trane referenced elecirical documentation can be found on the Trane service intranet at
h“ ..-." e“ _,’ g o] e 0 ’ o 1 5 ek h )

released Trane wiring diagrams.
2.2 Industry
CSA C22.2 No. 14 - Industrial Control Equipment for Use in Ordinary (Non-Hazardous) Locations
IEC 60529 - Degrees of Protection Provided by Enclosures (IP Code)
IEC 60470 - High-Voltage alternating current contactors and contactor-based motor-
starters
IEC 60694 - Common Specifications for high-voltage switchgear and control gear
standards
NEC - National Electrical Code
NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum)
NEMA I[CS 2 - Industrial Control and Systems: Controllers, Contactors, and Overload Relays
Rated 600 Volts
NEMAICS 3 - Industrial Control and Systems Factory -built Assemblies Part 2 Medium
Voltage Controllers Rated 2001 to 7200 Volts AC
UL 508 - Standard for Industrial Control Equipment
UL 347 - Standard for High Voltage Industrial Control Equipment
GIFFELS PROFESSHEMIA) ENGINE Ly
: Tor ing fully with the contiact |
Copynghi 2008 Treno documents Submétals are reviewed by GIFFELS PROFESSIONAL
ENGINEERING for functional requirements only.
J Duya (LSE) Jodiken Action Code Checked by/Date
QOriginator A ?_
[B. Approved Except As Noted;
resubmittal not required
C. Not Approved;
correct and resubmit
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None.
GENCRAL REQUIREMENTS AND RECOMM ENDATIONS

Note: Throughout this document when the word “should” or “recommended” is used. this is a
recommendation by Trane for good practice. When the word “shall” or “requirement” is used, this is a
requirement specified by Trane to ensure relisble and safe operation.

Constryction - Construction, individual components. wiring, and testing of the starter should comply
when applicable with the National Electrical Code (NEC), the National Electrical Manufacturers
Association (NEMA) Standards 250, ICS 2 and ICS 3, Underwriters Laboratories Inc. (UL) Standard
UL 508 and UL 347, Canadian Standards Association (CSA) Standard C22.2 No. l4and/ or
International Standard (IEC) 60470.

Compenenis - All components should be selected to have ratings that are equal to or exceed the values
to which they wiil be subjected. Power carrying components used in the motor circuit should have
current ratings based on the intended service as defined on the Purchase Order. All components should
be UL recognized for industrial contro! in compliance with UL 508 and UL 347 as applicable.

Environmental - The recommended operating ambient temperature range for the motor starter is +32°
to +104°F (0° to +40°C). The non-operating ambient temperature range is -40° to +1 58°F (40° 10
+70°C). The relative humidity, non-condensing, over these temperature ranges is 5% t0 95%. The
temperature rise of all components should not exceed the values defined by UL, [EC and by NEMA.
Starters should be capable of operating at sea level to 6,000 feet elevation.

Englosure - The motor starter enclosure should be either a minimum IEC IP3X or a minimum NEMA
! ventilated general purpose box with a hinged door and locking type retaining latches.

Terminal Labcling - All components, terminal points, and customer interface points shall be clearly
labeled with the proper identification as shown on applicable Trane drawings listed in this document.

Voitage Ratings - This specification covers all Trane system voltages 208 to 13800 Volts 50 & 60 Hz..
Utilization range shall include £10% from the nominal with short time dips (0-30 seconds) to 85% of
nominal under running conditions.

EBower Supply Interface - Provisions should be made to terminate customer -supplied incoming wiring
within the starter enclosure. These termination points should be sized based on the NEC for the load
requirements. They should be compatible with either copper or aluminum wire.

Mator Supplv Interface - Same as “Power Supply Interface™, Section 3.7, except that only copper wire
shall be used to terminate to chiller motor terminal studs.

- The starter shall contain 2 terminal block sized based on interface

wiring loads listed in Scctions 4.2.1 and 4.2.2. Refer to Appendix F for control termination points
between the starter and Trane CH530/A daptiViewcontrol panel.

(continued)
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3.10 Intemal Starter Wirigg - All wires should be copper only. Wire should be sized in accordance with
NEC, IEC, or applicable UL standard. All control wiring should be red in color. except ground wires,
which should be green/ yellow. Wire that is uscd in circuits that remain energized when the main
disconnect is open, should be yellow. Each wire should be identified with a number at the point of
termination at each cnd. Where shielded wire is required, the shield shall be grounded at only one end.

3.1 Transition Tvpe Starters - Ail transition type starters shall be closed transition. Transition shall be
initiated only by the Trane CH530/AdaptiView ™ control panel. Reference Appendix G for more
detail

32 Motor Protection - All motor protection and operating functions (i.e. overload, load limiting, phase

failure, phase imbalance, phase loss and power loss) are performed by the Trane CHS530/AdaptiView
controls. Any supplemental motor protection controls that are provided by the starter manufacturer
shall be set to operate after the Trane CHS30/AdaptiView ™ trip point has been reached.

313 Wiring Diagrams - It is recommended that schematic and field wiring diagrams be included with the
starter.

114 Agency - It is recommended that the starter have a third party listing.

3.15 Starer Nameplate - 1t is recommended that the stanier panel be identified With a nameplate. The

nameplate should show the following:

- Starter mode] number

- Manufacturer's name

- Line voltage. frequency, phase

- Rated load current

- Maximum starter locked rotor current
- Starter serial number

- Starter Short Circuit Rating

(continued)
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nations.

Reauired Purchased Parts - The following table contains the

motor starter to interface with
this document for device desig
deuiled information on device or part.

the CH530/AdaptiViewcontrols. Reference
See listed applicable specification section in the table for

o

parts or devices necessary to assemble a
Trane drawings listed in

\/_Starter Type
Required Parts - Wye | Low Voltage Medium | Medium Voltage Applicable
Reference Trane Delta | Solid State Voltage Auto Transformer, | Specification
Schematics Listed in this X-line Primary Reactor Section
Document
5T5: AKVA control X X X X 5.0
e § KVH - er transformer
5F1,23.4; Primary & X X X X 5.0
Seco STS Fusi
SAI10-Aux; Solid state X 6.4
interlock relay
5X1; Terminal Block X X X X 4.2
5K!1 or 5A10; interlock X X X .6.1
relay
SK12-Aux; Start relay X X X 6.2
interlock
5K13-Aux; Run Relay X X 6.3
|_interlock
= — 5FL23; Primary CT's X X X X 7.0
e e T
5¢T1,5¢12,5CT ?, ST6.78; Secondary CT's | _ X X X X 7.0
5CT4, 585 5CT6 "'_"'—“'g?;?;::n:;xy PT(s) Emﬁ;@ . ;‘c i :g
ACTH i +18.,19; Secondary .
4.0 TRANE CHS30/ADAPTIVIEW ™ CONTROL INTERFACE WIRING
4.1 Starter Control Circyit - The Trane C H530/AdaptiView ™ control panel wili contain the starter module
(1A23) and shall control the starter during motor starting, running, and shutdown. For more detailed
opcration description refer to Appendix A. A “Start” push-button is not permitted. The starting circuit
must be pilot relay operated. Chiller safeties must not be bypassed. Control of the starter must reside
within the CH530'AdaptiView ™ control panel. An emergency stop button on the starter is permitted.
These options involving circuiting intended to stop the compressor under distress shall interrupt the
pilot relay coil circuit within the starter.
4.2 Circuits - NEC defined Class | and Class 2 control wiring is required between the Starter and Trane

CHS30/AdaptiView ™
requirements).

control panel (reference applicable Trane connection diagrams for specific

(continued)
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—> 421 Class | Circuits, | phase 120VAC - The following are the worst case (load & conductor quantity)
required conductors and their required ampacities. Use this information for wire count and conductor
sizing for connecting the Trane C H530/AdaptiView control panel and the starter control.

—, (3)%)« 115 VAC 1 phase control power (1A, 2A, GND)
(2) 3/4 HP | Phase 11.7A FLA 115VAC (9A, 10A)
(3) Max load rating, CH530/AdaptiView ™ output contacts are 120/ 240VAC 50/60Hz pilot duty
rated.; 7.2A resistive, 1/3HP, 2.88 Amp inductive, 43.2 amps inrush, | phase (15SA, 16A, 18A)
(2) Circuit protected at 20 Amp ! 15VAC | phase (3B, 13A)
(3) 120 VAC 3 phase Potential transformer control signal - applies to Industrial chillers only (from
5T9 10 1S1)
(4) 125 VDC 10A (1K1, 1K2)

—> 422 Class 2 Circuits, 30 Volts or Less - The following are the worst case required conductors.
Recommended #16 AWG minimum. These circuits must be run in conduit separate from other control
wiring >30 VAC. Use this information for wire count for connecting the Trane CH530/AdaptiView
control panel and the starter control.

5CTH,5CTD, 50T (, ~ SECONOAR

> {{6) CTs (Current Transformers) (SET14-15:16) bCTl, 5C72.,5CT 3~ l;’\’\ﬁway
(6) PTs (Potential Transformers) ((5T17.18,19 wire #237-#34] )
(2) Solid State starter fault relay applies to solid state starters only (SA10-K1)
Refer to Appendix “C* and “F™ for conductor size based on distance to control panel.

5.0 CONTROL POWER TRANSFORMER

)

— S Trane Standard CHS30'AdaptiView Control Power Transformer (STS) - A A'KVA control power
transformer line voltage primary to 115V 60 Hz, | I0VAC 50Hz secondary shall be fumished in the
starter. Primary fusing shall be selected per NEC. Secondary Fuse 5F4 shall be 40A. The purpose of
this transformer is to supply power to the CH530/AdaptiView ™ control system and starter controls.
When it is not possible to install the control power transformer in the starter, a separate power supply
may be used, (e.g. customer supplied power to the control circuit), provided the connection, isolation,
and fusing is as shown on the starter/CH53WAdaptiView ™ interconnecting wiring drawings.

){ 7 i AdaptiView Control Power Transformer - Trane chillers shipped as
“Industrial Chillers” with the “Control Power transformer™ option Wiil have a unit mounted 4KVA
control power transformer, 460 VAC primary 115 VAC 60 Hz. 110 VAC 50Hz secondary, mounted on
the chiller frame. Other voltages 208 to 600VAC are available as special. This option deletes the
requirement for the 4KVA transformer listed in section 5.1. In this case. the starter control power is
sourced from the Trane CH530/AdaptiViewcontrol panel. This control circuit consisting of 3
conductors is protected, by the Trane CH530/AdaptiViewcontrol panel, 3120 Amp 115VAC | phase.

6.0 INTERLOCKS - The following electrical interlock contacts are required. Reference Trane wiring
diagrams for component identifiers used in this section. All interlock contacts shall be compatible with
120V control circuitry. Special contact requirements are noted below. For a more detailed operation
description refer to Appendix A.

-—3} 6.1 Qil Pump Interlock - A normally open contact of the interlock nla{_@{)ih 10, 582) rated at 3/4 hp
is €On

at 1 15VAC | phase shall be wired to terminals $X1-7 and 5X1-8. tact shall be closed
whenever power is applied to the motor.

{continued)
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6.2

6.3

64

-——-—> 7.0

Rilot Relay Interlock - Wye Delta, Autotransformer, Primary reactor. and Across the line starters shall
utilize a normaily open contact on the SK |2 start contactor to be used to cnergize the 5K11 pilot relay
per the applicable interconnecting wiring diagram. Solid state starters shall utilize a normally open
contact on the SA10 starter to be used to cnergize a pilot relay per the upplicable interconnecting
wiring diagram.

Proof-of-Transition or Up-To-Speed interlock - All starters except across-the-line require a normaily -
open contact of the 5K 13 run contactor (5A 10 for Solid State) to be wired to terminals 5X1-3 and 5X1-
14. Contacts shall be silver. For solid-state starters, an output that indicates the motor is “up to speed”
shall be used.

Starter Fault Interlock - The solid state starter shall have an additional set of silver contacts to activate
the starter fault input wired to 1A24 terminals 12-] and J2-2. This normally open set of contacts shall
be powered closed for normal operation, and shall open on fault detection by the solid state starter or
on power loss.

CURRENT TRANSFORMERS - A total of six current transformers are required for the Trane control

system, three primary and three secondary. UL does not permit Trane to UL list the control panel
unless the Trane current transformers are used. PROPER PHASING and POLARITY
CONNECTIONS ARE REQUIRED as shown on Trane drawings or the chiller will not operate.

(continued)
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7.1 i 13} - Three primary current transformers are required,
one per phase, and should be located in the starter. The output of these primary current transformers
must be between 2.4 and 3.6 amps at full load, and must not be used to drive any auxiliary equipment
such as amp meters or monitoring packages. The neutrals (gyround) required for these CTs, and CTs
used for other devices such as amp meters, must be separate by running a different ground wire for
cach CT system. Purchase these transformers from the local Trane Parts Center. Order by Trane part
number and description (ratio). For accuracy. burden and insulation rating, see Appendix B.

Compressor CT Ratio Primary turas | Trane Part No. | Quantity (Total TechView
RLA Range Ne. Required) CTMS
8.0t 11.9 50:5 3 TRRO1288 3 12.0
12010 17.9 50:5 2 TRROI288 3 18.0
18.0 10 23.9 75:5 2 TRRO1289 3 27.0
34.0 t0 35.9 50:5 1 TRRO1288 3 36.0
36.01047.9 75:5 1 TRRO1289 3 54.0
48.0to 72.0 100:5 [ TRRO1287 ] 72.0
60010900 | 250:5 | 2 |  TRRO0449 | 3 { 90.0
72.0 to 108.0 150:5 | TRR00448 3 108.0
86.410 129.6 180:5 1 TRRO0448 3 129.6

> 960101440 200:5 1 TRR0O0448 3 144.0
120 10 180 250:5 1 TRR00449 3 180.0
144 to 216 300:5 ] TRR00449 3 216.0
168 10 252 350:5 ] TRR00449 3 252.0
192 10 288 400:5 ] TRR00450 3 288.0
240 1o 360 500:5 1 _TRRO0450 3 360.0
288 10 432 600:5 1 TRRO0450 3 432.0
336 to 504 700:5 1 TRRO045| 3 504.0
384 to 576 800:5 ] TRRO0451 3 576.0
480 to 720 1000:5 1 TRRO04S| 3 720.0
576 to 864 1200:5 ] TRR00459 3 864.0

720 to 1080 1500:5 1 TRR00499 3 1080.0
R64 to 1296 1800:5 ] TRR00453 3 1296.0
1008 10 1512 2100:5 1 TRR00453 3 1512.0
1200 to 1800 2500:5 ] TRR00453 3 1800.0

CTMS = (CT Rating x 3.6) / (Number of Primary Tums x 5.0)

€ WODEL CVHFE 1300 RLA-11D.F

{continued)
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> 7.2

7.3

8.0

- Three secondary current transformers are
required, one per phase. these shouid be located in the starter, and must not be used to drive any
auxiliary equipment such as amp meters or monitoring packages. The brown lead of the secondary
current transformer shall be connected to the X1 terminal of the primary transformer. Purchase these
secondary transformers from the local Trane Service Agency or Trane supplier. Order by Trane part
number TRR-975. Refr to Appendix C for recommended maximum wire lengths from secondary
current transformers to starter module in the CH530/AdaptiView ™ panel. Grounding of the
sccondary CT or PT circuit may cause damage to the starter module.

Industrial Chiller Option “Supplementary Motor Protection” - Trane chillers shipped as “Industrial
Chillers™ with the “Supplementary Motor Protection™ option will pot require the primary and
secondary current transformers listed in Sections 7.0, 7.1, and 7.2. The SMP panel contains required
CT's which are pre-wired to the Trane CHS30/AdaptiView starter module from the Trane factory,

POTENTIAL TRANSFORMERS - POTENTIAL TRANSFORMERS (PT) ARE REQUIRED - For
applications 600V and below a single stage of three potential transformers are required, one per phase.
Twa stages of potential transformers are required for voltages above 600V. PTs should be located in
the starter. It is recommended that the PT's not be used to drive any auxiliary equipment such as
monitoring packages. PROPER PHASING and POLARITY CONNECTIONS ARE REQUIRED as
shown on Trane drawings or the chiller will not operate. Reference Appendix E for maximum wire
lengths.

- Three potential transformers (5T 17, 5T18, & 5T19), Trane
part number TRR-713 or equivalent are required. Refer to Appendix D. Grounding of the secondary
CT or PT circuit may cause damage to the starter module. -

Greater than 600 Volis 50/60 Hz - Two stages of potential transformers are required as follows:

Second Stage Potential Transformers (5T17. 5T18 and 5T19)- Use three PT's, Tranc part number
TRR-976 or equivalent. See Appendix D for specifications. Grounding of the secondary CT or PT
circuit may cause damage to the starter module.

{continued)
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82.2 First Stage Potential Transformers - Sce the following tables in this section for Recommended first
stage transformers. Select the appropriate PT for the application voltage from the chart below. The
allowable PT Primary Voltage Ratings, are shown below. Alternative first stage potential transformers
are acceptable if transformer complies to minimum specifications listed in Appendix D and applicable
application specification and local standards,

60 Hz First Stage g{eﬂial transformers Sﬁ
Nominal System Quantity PT Secondary Side (Volts) @ (TMWT
Line Volts (Number per stage) Rated PT Primary model & style #0.)
2400 1 120 Cutler-Hammer model 3PT3-
45, style 5275C11HO1
3300 ] 120 Cutler-Hammer model 3PT3-
45, style 5275C11H24
? 4160 1 120 Cutler-Hammer mode] 3PT3-
45, style 5275C1 1H02
4800 3 120 Cutler-Hammer model 3PT3-
45, style 5275C11H03
6600 3 120 TRR-01317
7200 3 120 Cutler-Hammer model PT3-
B 60, style 7875A15H06
13200 3 120 ABB Type VIZ-11, Catalog
Number 7525A67G 10
13800 3 120 ABB Type VIZ-11, Catalog
Number 7525A67G 10

50 Hz First Stage potential iransformers

inal System Quantity PT Secondary Side (Volts) (Trane part no ]:Indor
Line V _\i Number per stage) @ Rated PT Primary m style no.)

3300 \ 110 -Hammer model 3PT3-
- 45, style 5275C1 I1HO4

4160 1 = 1 Cutler-Hammer model 3PT3-
\(w’/ 45, style 5275C1 1H22

6600 3 - 120~ TRR-01166
7200 3 120 TRR-01303
10000 120 Type VIZ-11, Catalog
,/T
! 3 120
83 i jo - " - The VTRA is required to be calculated. For chillers

with line voltage 600VAC and less (using TRR-713), the VTRA = 20. For chillers with line voltage
greater than 600VAC, VTRA= Primary PT ratio X 4 (TRR-976 ratio of 600 to 30VAC). Example,
4200 to 120 ransformer with TRR-976; VTRA = 35 x 4 = | 35.

(continued)
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8.4

S.0

9.1

9.2

Y SENORRY TUS ARE AOT IN TRANE ¢/
1o - Trane chillers with line voltage greater than 600VAC shipped with the
“Industrial Chiller” option will not require the secondary potential transformers listed in section 8.0,
8.1 and 8.2. The Trane CH530/AdaptiView panel contains the required secondary PT's which are pre-
wired from the Trane factory. The first stage sccondary (120 VAC 3 phase) is required to terminate to
the Trane CH530/AdaptiView control panel 1S1 (3 pole disconnect). Reference applicable Trane
industrial chiller drawings.

OPTIONAL EQUIPMENT - When optional parts are used, they shall be located in such a manner as 10
not obstruct the workings of the system and not interfere with the routing of wiring, When options are
required, they should be specified on the starter purchase order.

i i - Contact Trane for the maximum PFCC size for each
compressor circuit. The PFCC's should be connected to the load side of the start or run contactor. The
contactor will then serve as a disconnect for both the motor and the PFCC's when the motor is off. As
an alternate, the PFCC's may have a separate isofation contactor that has its coil wired in parallel with
the start or run contactor coil. PFCC's and current transformers (CT"s) must be wired so that the total
amp draw is reflected in the CT output. Refer to Figure 1. For solid state starters. the PFC C contact
should be wired in parallel with the SA| at Speed Input, to terminal 5X 1-14 and neutral. When PFCCs
are connected downstream of the primary current iransformers the capacitor leads must be routed
through the primary CT"s as shown in Figure |.

Fusble
oty jemd

-
Smgtia brosle Curvurs

e B ——— - e ls
2 als
=220

3
e =
Eovteirsd F
PFCC yn_a -
Copecinr
Figure |

Additional Motor Protection - If any additional motor protection is required to shut down the
compressor motor it shall be connected to the starter interiock circuit. Reference terminal X1 -4 on

applicable Trane drawings. Any additional motor protection which mimics the Trane
CHS3W0AdapiiView motor protection shall be set such that its trip point will trip after the Trane
CHS30/AdaptiView motor protection trip point,

(continued)
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Appendix
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CHS530/AdaptiView OPERATION

PRIMARY CURRENT TRANSFORMER
ACCURACY, BURDEN AND INSULATION RATING
DATA

MAXIMUM RECOMMENDED CURRENT
TRANSFORMER WIRE LENGTHS

PRIMARY CURRENT TRANSFORMER DIMENSIONS

mio

TRANE POTENTIAL TRANSFORMERS
ACCURACY, BURDEN, AND INSULATION RATING
DATA

-

MAXIMUM RECOMMENDED POTENTIAL
TRANSFORMER WIRE LENGTHS

INTERCONNECTING WIRING

GENERIC STARTER CONTROL LADDER LOGIC

e 21 =]

VACUUM CIRCUIT BREAKER SCHEMATIC

{continued)
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APPENDIX A
CH530/AdaptiView OPERATION

General - The starter is used to stop and start the motor of a compatible Trane centrifugal water chiller.
Starter operation is governed by the control panel (CH530/AdaptiView ™) located on the chiller.
When cooling is required, the CH530/AdaptiView ™ executes a series of prestart checks. If all
prestart criteria are met, the CH530/AdaptiView ™ sends “start™ and “transition” signals to the
starter. The run signal to the starter is maintained through the Stop Relay. When cooling is no longer
required, or an emergency shutdown is required, the CH530/AdaptiView ™ terminates operation
via the Stop Relay. =

(For this discussion, starters are divided into three categories: solid-state, across-the-line, and
transitioning. “Transitioning™ starters include wye-delta, auto-transformer, and primary -reactor types.)

Oil Pump Interlock - All starters shall provide an interlock with the oil pump on the chiller.’ 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 CH530/AdaptiView ™ interrupts the
run signal.

The Oil Pump Interlock shall be a contact closure indicating that power is applied to the motor.
Regardless of starter type, the Oil Pump Interlock shall be connected to Terminals 5X1-7 and 5X1-8.

Interlock Relay - The Interlock Relay (5K11), which assures proper shutdown in the event of 2 power
loss, is a control relay that energizes when a set of contacts on the main contactor (5K12) closes.
When the Interlock Relay energizes, it closes a set of contacts to inferlock the main contactor with
Terminal 5X1-4, thus interlocking that contactor with the Stop Relay.

On solid-state starters, the Interlock Relay may be replaced by a contact closure signal (5A10-AUX)
from the solid-state starter module; the starter module shall initiate this signal as soon as it receives a
“start” signal. If a contact closure signal is not available from the solid-state starter module, a control
relay shall be added to meet this requirement. The Interlock Relay shall be energized by the “start”
signal (5X1-5) and de-energized by the Stop Relay (5X1-4),

Transition Interlock - Solid-state and transitioning types of starters shall include a Transition Interlock.
The CH530/AdaptiView control panel monitors the amperage draw of the motor to determine the

appropriate time to send a transition signal. After the transition signal is sent, the
CHS530/AdaptiView requires proof that transition was successfully completed. This interlock

provides a feedback signal to the CH530/AdaptiView ™ that indicates transition is complete and
that the motor is connected to the line in the normal run configuration.

The Transition Interlock for transitioning starters shall be an auxiliary set of normally -open contacts on
the run contactor; these contacts shall close when transition is complete. For solid-state starters, the
Transition Interlock shall be a contact closure indicating that the motor is fully up to speed (end of
ramp). For both transitioning and solid-state types of starters, the Transition Interlock shall be
connected to Terminals 5X1-3 and 5X1-14.

Sequence Of Operation By Starter Tvpe - The following descriptions assume that the contactors are

powered directly from the chiller control panel (CH530/AdaptiView ™). A pilot relay shall be
uscd for any contactor coil that is not compatible with the CH530/AdaptiView ™ contact ratings
and control voltage.

(continued)
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A24

Across-The-Line Starters - When cooling is required and the prestart checks are complete, the
CH530/Adaptiview ™ closes the Stop Relay (at J10, Module 1A23). The Start Relay (at J8,
Module 1 A23) then closes for a short period of time, sending control power through Terminal 5X1-5
to the 5K 12 main contactor and connecting the chiller to the line. A set of normally-open contacts on
5K12 shall close to energize Interlock Relay 5K11. Closure of the 5K11 contacts shall connect the
main contactor (5K12) to the Stop Relay at Terminal 5X1-4. The Start Relay (at J8) then opens
leaving the start signal connected through the interlock circuit.

When cooling is no longer needed, the CH530/AdaptiView ™ opens the Stop Relay ( J10, Module
1A23), interrupting the control signal to 5K 12.

required aﬁd the prestart checks are ¢
the Stop Relay (at J10, Module 1A23

Solid-State Starters - When cooling/
CH530/AdaptiView ™clo

plete, the
Start Relay (at J8,

signal to the solid-state starter (SSS) gafitrol. The SSS control shall
immediately energjz€ a set of contacts (5A10) to interlock

cooling is required and the pre-start chécks are complete, the
CHSBO/AdaRt:Wi_ow ™ closes the Stop Relay (at J10, Module 1 ). The Start Relay (at I8,

Module | A23) then closes’fora short period of time, sending congfol power through Terminal 534-5
to the 5K12 start contagfor and connecting the chiller to the ling/in the starting configuration. Fhis
shall close a set of ayfiliary contacts on the 5K 12 contactor {d energize Interlock Relay SK1Y. Closure

of the 5K11 contag§ shall connect the 5K12 contactor to $t0p Relay at Terminal 5X14. THe Start

through the interlock circuit.

e draw of the motor. When thy/motor amperage
85% of RLA, the Run Relay (at J6 Kfodule 1A23) closes to provide gbntrol power to
5X1-10. This signal shall be used t

en cooling is no longer required, the CH530/AdaptiView ™ op
odule 1A23); this shall interrupt4he control signal to 5K12 and de

the Stop Relay (at J10,
ize the chiller motor.

“Circuit Breaker Control” - A typical Vacuum circuit breaker has a motor charged spring type stored
energy closing mechanism. Closing the breaker charges the accclerating springs. The Trane
CH530/AdaptiView controls will energize a shunt trip coil to release the accelerating springs and
open the breaker. This requires a reliable source of control power for the breaker to function as a
protective device. Typical DC control schematic is shown in Appendix I.

(continued)
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APPENDIX B
PRIMARY CURRENT TRANSFORMER
ACCURACY, BURDEN AND INSULATION RATING DATA

Burden - VA at 60 Hz
(For Customer Supplied CTs these are the
Trane Pat Number  Minimum Burdens required to work with
the Trane CH530/AdaptiView Starter

Module)
> TRR-448 2.5
TRR-449 5.0
TRR-450 125
TRR-451 250
TRR-499 250
TRR-450 50.0
TRR-1287 25
TRR-1288 25
TRR-1289 2.5

Accuracy: 1%, from 10% to 100% of rating
Insulation Class: 0.6KV BIL (Basic Insulation Level), 10KV Full Wave

L L2 L3 [ RANE C/t
1A23
RED wir 217
102 }= L1
—h —T + 5CT4
5 - e E e |, _CURRENT
g' 102A — ﬁ 101A
@ &g o (5o _BED e L),
& - o o f Bk CURRENT
g. ot 1034 \--g ==, _L_-I_-Q.‘, =
S z ® . 1084 2 1034
& w &g 105A =z RED WHT +
g “ 5 s [ —T°5
& = e = ™ E 5CT6 =
% = .. BRN P Ly _CURRENT
[ 2 =105A
> 8 5 g (3] "'I" o
E (ﬁ @ o -] o
£ = 2 g
a k] 2 &
n L v
o =2 22
=
g F 5
2 < a 03
: =
g g lox
E 5
o Prd
S los
. —_— N —— — - K -t —_—— e PE—
)

QTE f—{k'\/ agy P_I\'ﬂ’:?}\ RTEe— f% (continued)
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APPENDIX C
MAXIMUM RECOMMENDED CURRENT TRANSFORMER WIRE LENGTHS

This table describes the maximum recommended wire length for the second stage CT secondary leads in
a dual CT system. These CT leads are connected to the Trane Starter Module 1A23 J7-1-6 orto 1 X2 in
the chiller control panel:

Wire Maximum Wire Length Secondary CT Leads
AWG(mm® ) 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.

(continued)
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APPENDIX D
Primary current transformer dimensions
CT part number Reference View
TRROO1288, TRR001289 A
TRRO01287 B _
=-———> TRR00448, TRR00449, TRR00450, TRR00451, TRR00499 C <—
TRR00453 D
View A View B
: P g;;
mw—\ = : g %s
“ramar-\ [
\\ 278 1, é EFE
X m * 1.’a Lo 3
: ‘ | .
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150 38 1
== |- :l! :
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S de &
£ ] ® (=
', I 1
B s = - . :
— 250 8T _| ~ ,7;-]— '
§-32 BRASS TORMNAL —— ] ._..__L
T g e ; ® -
L] lbm_\\ @ ; ..,"';",
N
B s \1 ® = )
PER MTG BRACHET
Far ¥ \D 5.0 E Ll
N |
2
i e ® [Bn
§
e s
21 ; ' 3 & £
] i . R k !
: ]
5 2 e

(continued)
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APPENDIX E

TRANE POTENTIAL TRANSFORMERS
ACCURACY, BURDEN, AND INSTALLATION RATING DATA

713 (Applications 600 v : D
Burden resistor: 10Kohm +/- 1% load
Accuracy: 0.5% over the input voltage range of 190-633 volts @ 50/60 Hz
Output: at 600VAC input, 30 VAC output; 20:1 ratio
Temperature insulation rating: Class B, 130 Degrees C

__,____> Eor Part No. TRR-976 (Second Stage for Applications over 600 volts):

Burden resistor: 10Kohm +/- 10% load
Accuracy: 0.3% over specified primary input voltage range @ 50/60 Hz
Output: at 120VAC input, 30 VAC output; 4:1 ratio

Temperature insulation rating: Class B, 130 Degrees C .
TRANSFORMER NOT REQUIRED o5
Primary, First Stoge PT IF PRIMARY 1S 800 VAC OR LESS
s5To®@ 56
First Stage PT ——— J5
¥ F"‘ Vv, =
5 o~ L a L1—-L2
E
Secondary, First Stage PT J_ o3 - VOLTS
= +
= d o3 (2~L3
3 VOLTS
o4 —
os| +
®a ® L3-11
5 VOLTS
6] —
o
3 g g
a 9 S o1
2 3 8
w @ <
@ a 02
s [+] «Qa w
g a
2 3 8
i 2] = o3
2 2
@ [=1
3 2 04
—-> X 3

(continued)
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APPENDIX F
MAXIMUM RECOMMENDED POTENTIAL TRANSFORMER WIRE LENGTHS

The maximum recommended wire length for PT"s (Secondary) in a sin gle PT system (600 volts or
less). This is the maximum conductor length allowed between the PT and Trane
CH530/AdaptiView starter module 1A23 J5-1 to 6

The maximum recommended wire length for PT leads in a dua
This is the maximum conductor length allowed for the prima

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

PT and Trane CH530/AdaptiView starter module 1A23 J5-1 to 6:

1 PT system (greater than 600 volts).
ry and secondary leads of the second stage

Wire M::n:\::'re Max Wire Length| Max Wire Length Max Wire Length
Gauge 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

2 119 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.

(continued)
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APPENDIX G- Interconnecting wiring
The following table lists the CH530/AdaptiView control panel terminations, their maximum
acceptable wire size and the associated starter panel termination points.

Trane Standard CH530/AdaptiView Control Panel Terminations

LLID terminals

Wire # or Device Trane Trane terminal; Maximum | Starter panel termination
Designation CH530/AdaptiView Acceptable Wire Size point
control panel termination
point
1A*, 2A* GND 1X1-1, 1X1-12, 1X1-GND #8 AWG 5X1-1,5X1-12, 5X1-GND
9A*, 10A* 1A7 J24, J2-2 #14 AWG 5X1-7, 5X1-8
15A*, 16A*, 18A* 1A23J10-1,J8-1,J6-1 #14 AWG 5X1-4, 5X1-5, 5X1-10
3B* 1X1-3 #10 AWG 5X1-3
13A* 1A23 J12-2 #14 AWG 5X1-14
From 5T6, 5T7, 5T8 wire 1A23 7 1-6 . #14 AWG 5X1-1910 5X1-24
101B to 106B
From 5T17, 18, 19 wire 1A23 J5 1-6 #14 AWG 5X1-25 to 5X1-30
236B to 241B
581%, 582* 1X1-5, 1X1-6 #10 AWG NA
5A10-K1 1A24J2-1,2 #14 AWG 5X1-11, 5X1-12
All remaining - 1A5, 1A6, 1A8, 1A9, #14 AWG NA
CH530/AdaptiView 1A1l, 1A13-1A20

* Tapped Control Conductors

Trane Industrial (optional) CH530/AdaptiView Control Panel Terminations

Wire # or Device Trane Trane terminal; Maximum Starter panel termination
Designation CH530/AdaptiView Acceptable Wire Size point
control panel termination
point
1A*, 2A* GND 1X1-1, 1X1-12, 1X1-GND #8 AWG 5X1-1,5X1-12, 5X1-GND
9A*, 10A* 1A7 J2-4, J2-2 #14 AWG $X1-7,5X1-8
13A®, 15A®, |6A*, IBA* 1X2-1,2,3,4. #10 AWG 5X1-14, 5X1-4, 5X1-5,
5X1-10,
3B* 1X1-3 #10 AWG 5X1-3
1K1; wire 28B, 29B 1X2-15, 16 #10 AWG 5X1-15, 16
1K2; wire 30B, 31B 1X2-17,18 #10 AWG 5X1-17, 18
5T6, 5T7, 5T8; wire 101B 1X2-19 thru 24 #10 AWG 5X1-191t0 5X1-24
to 106B
5T9, wire 216A, 217A, 1S1-1L1, 3L2, 5L3 #8 AWG 5T9
218A
5T17, 18, 19; wire 236B to 1X2-25 thru 30 #10 AWG 5X1-25t0 5X1-30
241B
S5S1* 552* 1X1-5, 1X1-6 #10 AWG NA
5A10-K1 1A24 J2-1,2 #14 AWG SXI-11, 5X1-12
All remaining 1A5, 1A6, 1A8, 1A9, #14 AWG NA
CH530/AdaptiView 1A11, 1A13-1A20
LLID terminals
*Tapped Conductors

®  Note: Not all wires/ devices are used on every starter type. Reference the specific schematic
for requirements

{continued)
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APPENDIX H
GENERIC STARTER CONTROL LADDER LOGIC
WYE DELTA - A
L VI e
& N X @_ WHORRNG
5K13
TRANSITION
1S
| - @—snar
1M 15
I @
5K13

5X1-3 *l TRANSITION
COMPLETE

SX1—14-

SK12 — START CONTROL CONTACT SEE 2300-2033
SK13 - TRANSITION TO RUN CONTROL CONTACT SEE 23008-2033

AUTO-TRANSFORMER

Contral sK12 2m 5K13

— I —N_'_N_—@— SHORTNG

START

—L N o

SK13
S5X1-3 __| TRANSITION
COMPLETE

5X1-14

?

SK12 — START CONTROL CONTACT SEE 2309-2034
SKI3 — TRANSITION TD RUN CONTROL CONTACT SEE 2309-2034

Y] SK13
_' I_—I I|_ RUN
5K13
5)(1-3-——_{
5x1-14

9K12 — START CONTROL CONTACT SEE 2309-2034
5K13 — TRANSITION TO RUN CONTROL CONTACT SEE 2309-2034

TRANSITION
COMPLETE

{continued)
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APPENDIX I- VACUUM CIRCUIT BREAKER SCHEMATIC

The following schematic is a typical interface with the Trane CH5 30/AdaptiView industrial controls configured
with “Customer Vacuum Circuit Breaker” option. Sce 2309-8025 thru 8032 or 2311 -0496 thru 2311-0503 for
CHS530/AdaptiView control interface.

P i
e -dF=sgsg=rems P Py
| I I | | | | |
| Lo i | | 4 PR
T T T
| | | I I
I I \rl'( : Spring release \fI( \-I'( :‘\1\ Shunt Trip coil
| Spring ——la X5 nng £ D np eod.
' C::a:lggad ] ‘I : coil “bm‘kel' ! }’A }rl\ : } “Pmkﬂ 0
| Indicath | | | closed” circuit. | | | | circuit. Trane
[ oang g g | | TranePanel 1K1 | | | | | Panelik2
| Light Lo i i \ | I
! (- I I —r—
! el | | bt e d
I . I I I
@ | | I | |
2 ;! : | !
3 | | |
% ! | | |
8 n : o
| *S_ T Vacuumn Circuit
I :‘T o Breaker control.
| Motor controller
| a cabinet
|
I
I #b
|
I a
! = o
: ¥ 20 19
" i DO PO S SRS ey ——
Legand: Opsiation: g‘ = Jpen until spiings are tully charged.
h"fl = Closed unul springs ats fully ~harged.
;“: ‘;;:;:J';‘:ﬂi:?;oil il :fz = Open until springs are tully « harged.
g‘;l' g gg:‘:?#i';am‘ Maror :-:2 = Clos«d until sprngs are tully ~harged.
PR = Protective Ralay LC = Opwn until inachanism is 1esat.
# = Secondary Disconnect PS1 = Open in all axsspt betwwesn “Test™ and “Cunnecled” pusitions.
PS2 = Closed in all excapt batwean ~Test” and *Connested” pesmons.
i ha
A
1K1 (NO) RESE T e et e LS
- =
1K2 (NC) :
Call for cooling Cooling Satisfied or
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Field Wiring - Centrifugal Water Chillers
Item: A1, A2 Qty: 2 Tag(s): CHL-5, CHL-6

A WARNING A AVERTISSEMENT A ADVERTENCIA

oo A2AOONS vOUTAGE: TOGIN MAGEROLSD MILTAK CAUTION ATTENTION PRECAUCION
':E""""""‘" = e ¥ (T USECOPPER CONDUCTORSONLY!  WUTILISER (LE IES CORUCTELES mu:q-!:lm
g TRE

A s PO GO GROOPaE | TR A e o o e Cm v R e i TR
prrrrereere—g oot SRS rasmOmlowious MR e mems 0 e o e

* CONNECTION DIAGRAMS ARE AVAILABLE AT THE WEBPAGE SHOWN IN THE MECHANICAL SPECIFICATIONS SECTION OF THIS SUBMITTAL.

NOTES:
1. DASHED LINES INDICATE RECOMMENDED FIELD WIRING BY OTHERS. CHECK SALES ORDER TO DETERMINE IF WIRING IS REQUIRED FOR SPECIFIC OPTIONS,
2. CAUTION - DO NOT ENERGIZE UNIT UNTIL CHECK-OUT AND START-UP PROCEDURES HAVE BEEN COMPLETED.
REQUIRED
3. ALL CUSTOMER CONTROL CIRCUIT WIRING MUST HAVE A MINIMUM RATING OF 150 VOLTS.
4. ALL FIELD WIRING MUST BE IN ACCORDANCE WITH THE NATIONAL ELECTRICAL CODE
(NEC). STATE AND LOCAL REQUIREMENTS. OUTSIDE THE UNITED STATES, OTHER
COUNTRIES APPLICABLE NATIONAL AND/OR LOCAL AEQUIREMENTS SHALL APPLY.
5. EVAPORATOR AND CONDENSER FLOW SWITCHES ARE REQUIRED. THEY MUST BE
INSTALLED AND WIRED TO THE TRANE PANEL BY THE INSTALLING CONTRACTOR.
PURCHASE OF SWITCHES FROM TRANE IS OPTIONAL.
2 WIRES, 115 VAC CIRCUIT, SEPARATE POWER SUPPLY IS REQUIRED. MINIMUM
CONTACT RATING AT 115 VAC - 2.88 INDUCTIVE 1/3 H.P.(25 kW) AT 115 VAC REQUIRED.
7] 2 WIRES, 115 VAC CIRCUIT, SEPARATE POWER SUPPLY IS REQUIRED. CONTACTS

ARE N.0. CONTACT RATING - 2.88 INDUCTIVE 1/3 H.P.{.25 kW) AT 115 VAC OPTIONAL. P e = .|
2 OR AWIRES(N.O. &/OR N.C.), 115 VAC CIACUIT. SEPARATE 115 VAC POWER SUPPLY IS = b m(m,?m' i !m 142]
REQUIRED. CONTACTS ARE NO/NG RATINGS - 2,88 INDUCTIVE 1/3 H.P.(:25 kW) AT 115 VAC. G e e ]
8] 210V OR 4-20ma INPUT (2 WIRES) _| CHILLED WATER RESET INPUT OR —}@
<39 2-10v OR 4-20ma QUTPUT (2 WIRES) Tl i i s O _I
——) EXTERNAL CURRENT LIMIT SETPOINT 1 2]
o ——— ey
|~ —| PERCENT RLA COMPRESSOR OUTPUT 1G]
¢(32] SHIELDED PAIR. 30 VOLT OR LESS CIACUIT. MAX < === 3
. LENGTH 1500 FT. BELDON TYPE 8760 RECOMMENDED. (2 WIRES)
LOW VOLTAGE (30V MAX)
THE UNIT CONTROL PANEL (CH.530) SUPPLIES A CONTACT DO NOT RUN WITH HIGHER
OUTPUT TO CONTROL THE CUSTOMER SUPPLIED DEVICES VOLTAGE CIRCUITS
SHOWN BELOW. MAXIMUM FUSE SIZE PER DEVICE - 15 AMPS.
{14) REQUIRED CONDUCTORS e T
= ] (8) - #16 AWG MINIMUM CURRENT "'|'=°°"°5"5‘“ REFRIGERENT PRESSURE OUTPUT 4
= CHILLED WATER PUMP STARTER TRAANSFORMER CONTROL SIGNAL — EXTE
e :_ ___________________ .: (8) - #16 AWG MINIMUM POTENTIAL i :___EM" ATTYSTOE (CONT __._{
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r - oyt el : (2) - #16 AWG MINIMUM SOLID il ot M fencncl i P =/
|1 HEAD RELIEF REQUEST RELAY STATE STARTER FAULT RELAY _LiE voLTAGE
Pt s e s (10) REQUIRED CONDUCTORS TR
i e e (3) 4000VA 115 VAC 1 PHASE CONTROL o T
{—— REMOTE ALARM RELAY (LATCHING) FOWER {1A. 24, GND) ONLY SIZED PER !
\ - fi ——— (2) 3/4 HP 1 PHASE 11.7AFLA 115VAC (84, 10A) M.E.C. BASED ON 1
j——| REMOTE ALARM RELAY (NON-LATCHING) (< 8] (3) MAX LOAD RATING: 7.2A RES. 1/3HP 2.88 NAMEPLATE RATING. !
A et i 2 115VAC 1 PHASE (18A, 16A, 18A) i
I {2 b { 20 AMP 115VAC 1 LINE VOLTAGE
| S T A o PP B P T e T D y
r 1 -
|| PURGE REMOTE ALARM 1] B
r — — -4 '
I~ —| COMPRESSOR RUNNING RELAY 12l I
i s i
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I
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Field Wiring - Centrifugal Water Chillers

ltem: A1, A2 Qty: 2 Tag(s): CHL-5, CHL-6
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Brookhaven Natl Lab Chilled Water Facility Phase 2 August 03, 2009
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ECN No. 56 Trane Chiller Remote Starter CCWE-II

ECN-56, Rev.0, dated 22-Oct-10

BNL Supplemental Instructions for Remote Starter Installation

Electrical Contractor to perform the following for completing the installation of the Trane Chiller
remote starter control circuitry between the GE 4kV starter and Trane Control panel. This work
is to be performed for both Chillers 5 and 6 (600-CHL-5, -6):

Attached is Trane Engineering Specification No. S6516-0513, Rev. H, dated May, 2008, pages 1
to 23; issued under E.W. Howell Submittal 15652-004, which provides the scope of work and
component/ wiring specifications for interconnection of remote starter.

Also attached are drawing mark-ups using 3-separate groups of circuit wiring diagrams (CWD);
two from GE and one from Trane. The 3 sketch Groups are as follows:

1. GE Diagram No. 340B6168, Sh. 4, 4B, As-built 4kV Starter CWD and panel layout
drawings (2-pages total),

2. GE Diagram No. 339B9700, Sh. 3, 3A, 3B, 3C, 3D, CWD and panel layout drawings
marked-up by GE, along with Trane 1-Line, marked-up by GE along with the Trane
BOM (7-pages total),

3. Trane 2311-0562, Rev. B, Sheet 1 of 1, CWD (1-page total),

Field sketches in Group 1 contain the as-built GE 4kV starter. Field sketches in Group 2 are the
GE modified sketches showing the Trane components and internal starter wiring.

However, Group 2 is not based on as-built GE CWD. Not all component numbers match.

Field sketch for Group 3 is a BNL modified Trane CWD showing internal wiring of the Trane
control panel (C/P).

General Work Instructions

Refer to attached 3 field sketch groups, along with equipment tables and engineering information
from both Trane and GE.

NOTE- EC should refer to ladder marks added to the right-hand column for all 3 field sketch
groups. The numbering is continuous throughout the ECN package.

GE 4kV Limitamp Upper Control Cabinet:

Provide and install COMPONENTS listed in attached Engineering Specification S6516-0513,
Section 3.16, Required Purchased Parts.

EC to verify CT’ and PT’s with Trane and relay components w/ GE.
Refer to field sketches:

Group 1; GE Diagram No. 340B6168, Sh. 4, 4B; As-built 4kV Starter CWD and panel
layout drawings (2-pages total),

Group 2; GE Diagram No. 339B9700, Sh. 3, 3A, 3B, 3C, 3D; Marked-up by GE along
with Trane 1-Line, marked-up by GE and Trane BOM (7-pages total),

BNL-MPO 22-Oct-10 Page 1 of 3



ECN No. 56

Trane Chiller Remote Starter

CCWF-II

Description of Work

Drawing Reference Line/ Notes

EC to provide/ install 5T1, 5T2, and 5T3,
primary CT’s; Trane P/N TRC #TRR-448
“doughnut” style CT devices on feeder cables.

G2, Line 56-21

NOTE- Verify POLARITY and
MATCH PHASE w/ 4kV feeders.

Modify existing swing-out, heavy gauge steel
back plate to mount secondary PT’s, CT’s and
Terminal Blocks.

NOTE- rails are behind swing-out
panel to mount additional back
plate, as needed.

Provide/ install 5CT4, 54CT4, and 5CT4,
secondary CT’s; Trane P/N TRC #TRR-975.
EC to mount secondary CT’s on back plate.

G2, Line 56-19, 56-20

Provide/ install 6-point Shorting Terminal
Block for terminating CT’s.

G2, Line 56-29

Provide/ install PT’s 5T17, 18, 19, secondary
PT’s; mount on back plate,

NOTE- primary GE PT’s, along with terminal
blocks, located in separate cabinet above
SWGR-600-2 Main Breakers.

G2, Line 56-16

Provide/ install 12-point terminal block for
terminating PT’s and other control wiring,
(NOTE- there are open terminal points.)

G2, Line 56-29
(G1, Line 56-9)

Provide/ install replacement CPT: SkVA, G1, Line 56-4
4160VAC x 115VAC,

Provide/ install replacement 2FU fuses with G1, Line 56-3
SE for replacement CPT,

Provide/ install 5T9 G3 Line 56-44

Provide/ install fuses 5F1, 5F2, 5F3, (3A)

G2, Line 56-16, G3 Line 56-44

EC to provide/ install relays CPIX, 5K11 and
5kV A control power transformer (CPT) as a
replacement for existing 2kVA CPT.

G2, Lines 56-33, 56-34, 56-31;
G1, Line 56-4, respectively.

Provide/ install 120V control circuitry between
Trane C/P and GE Starter Cabinet,

G2, Line56-17, 56-22

Provide/ install 30A J-Type fuse (6FU) for
120V control circuitry to Trane C/P

G2, Line56-17

Provide/ install relay 5K 11, then wire as
shown in Group 2 field sketches,

G2, Line 56-23, 56-26

Provide/ install relay CPIX, then wire as
shown in Group 2 field sketches,

G2, Line 56-25

BNL-MPO

22-Oct-10

Page 2 of 3




ECN No. 56 Trane Chiller Remote Starter CCWEF-II
Conductor Routing and Separation:

EC to provide/ install circuitry listed in attached Engineering Specification S6516-0513, Section
4.2.1, Class 1, Section 4.2.2, Class 2 Circuits. Wire sizes based on Appendix G, for Industrial
Application. NOTE- requirement for spare conductors in each conduit.

Description of Work Drawing Reference Line/ Notes

Route 2- 1” conduit for circuitry from GE 4kV | G3, Line 56-43, 56-47

Limitamp Upper Cabinet to the Trane C/P. EC to provide following spares:
1. 12x#12AWG Low-Voltage, 1. Include 8 spare #12AWG,

2. 2x#10AWG 115V Control Voltage, 2. Include 8 spare #12AWG,
w/ 1 #12AWG Gnd,

EC must observe separation of circuitry for G3, Line 56-46
<30V and 120V conductors. All circuitry for
CT’s and PT’s is considered as low voltage,
<30V, and should be routed accordingly.

Note 2 on Drawing.

Trane Control Panel:

EC to connect circuits per the Trane Connection Diagram, Unit Field Wiring, 2311-0562, Sh. 1
of 1, Rev. B., Marked-up for ECN-56, Rev. 0.

EC to route 120V control to Trane C/P G3, Line 56-44

Provide/ install 5F4 (30A) in Trane CWD, G2, Line 56-44
with fuse blocks. Same as 6FU in GE CWD. G3, Line 56-17

EC to route low voltage (<30V) wiring (CT G3, Line 56-46
and PT circuitry) separately from the 120V
control wiring. NOTE- LV wire routing is
specifically identified on the Trane C/P,

EC to connect CT and PT circuitry within G3, Line 56-45, 56-46
Trane C/P to terminal blocks.

Note 2 on Drawing.

EC to provide/ install relay interlocks listed in | G3, Line 56-48
attached Engineering Specification S6516-
0513, Section 6.1, Oil Pump Interlock,
including interlock relay SK11.

Attachments:
Trane Engineering Specification S6516-0513, Rev. H, dated May, 2008 (pages 1- 23 of 23)
Trane Field Wiring- Centrifugal Water Chillers, Tag(s): CHL-5, CHL-6 (pages 22- 24 of 29)

GE-Trane Connection Diagram 339B9700, Sh. 3, 3A, 3B, 3C, 3D., Marked-up by GE along with
Trane 1-Line, marked-up by GE and Trane BOM (7-pages total)

Trane Connection Diagram, Unit Field Wiring, 2311-0562, Sh. 1 of 1, Rev. B., Marked-up for
ECN-56, Rev. 0, dated 22-Oct-2010 (1-page total)

BNL-MPO 22-Oct-10 Page 3 of 3
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