umbers of
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laoua
Text Box
See Table of Contents p6 for the page numbers of each section



Important Notices

World environmental scientists have
concluded, based on the best currently
available evidence, that ozone in our
upper atmosphere is being reduced, due
to the release of CFC fully-halogenated
compounds.

The Trane Company urges all HVAC
servicers, working on Trane equipment
and other manufacturer’s products, to
make every effort {o eliminate, if possible,
or vigorously reduce emissions of CEC,
HCFC and HFC refrigerants to the
atmosphere resulting from instaliation,
operation, routine maintenance, or major
service on this equipment. Always act in
a responsible manner to conserve
refrigerants for continued use, even when
acceptable alternatives are available.

Conservation and emission reduction can
be accomplished by following Trane
operation, maintenance and service
procedures, with specific attention to the
following:

1. Refrigerants used in any type of air
conditioning or refrigerating equipment
should be recovered for reuse, recovered
and/or recycled for reuse, reprocessed
(reclaimedy), or properly destroyed,
whenever it is removed from equipment.
Never release refrigerant to the
atmosphere.

2. Always determine possible recycie or
reclaim requirements of the recovered
refrigerant before beginning recovery by
any method. (Questions about recovered
refrigerants and acceptable refrigerant
quality standards are addressed in ARI
Standard 700).

3. Use approved containment vessels
and safety standards. Comply with all
applicable transportation standards when
shipping refrigerant containers.

4, In order to assist in reducing power
generation emissions, always attempt to
improve equipment performance with
improved maintenance and operations,
which will help conserve energy
resources.






Series R CenTraVac®
Service Guide
RLC-SG-1

Forward

This Service Guide is designed to provide the Service Engineer with detailed
instructions for servicing the Trane Series R CenTraVac®. The information, illustrations
and procedures presented in this manual are intended to provide instructions that will
give these units long and useful operating lives. By consulting specific sections, the
Service Engineer will becorne acquainted with the components of the unit, as well as
the proper procedures to follow during start-up, troubleshooting and repair.

This manual describes equipment being manufactured at the time of its publication.

As equipment designs change or new units are introduced, new sections of this manual
will be issued. Existing sections will be revised and updated to reflect the Iatest product
developments.

Commercial air conditioning equipment requires substantial electric current draw.
High speed moving parts also constitute a potential hazard. It is important that personal
safety and the safety of others is given careful consideration.

In the interest of providing continuing, quality service information to the Trane

technical force, new ideas and comments are solicited from qualified Service Engineers,
for incorporation into this manual. With individual cooperation, this Service Guide will
become an increasingly vaiuable tool for the Service Engineer.
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Important Notices

Anytime access to the refrigerant side of
the equipment is required, the pumpdown
procedures outlined in section 7.1 should
be performed before entering the system.
Make sure that pre-pumpdown checks
are performed before pumping down

the system.

Caution: Water must be flowing
through the tube bundles during
this process. Refrigerant pres-
sures below 70 psig can cause
freezing and rupturing of the
heat exchangers.

Caution: Do not charge refrig-
erant into the unit unless there
is water flow.

Caution: Do not charge liquid
refrigerant into the unit unless
the temperature/pressure
relationship is above 70 psig.

Section 5.4 Ice Making Panel Operation
for Design Sequence A thru H
only. See RTHA-SB-8 for New

Panel Operation.
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If the unit does not have isolation valves
to isolate the refrigerant charge, a
reclaiming process for transfer of the
refrigerant must be used.

Caution: It is essential to confirm
that proper phase rotation is
established - Phase Ato L1,
Phase B to L2, and Phase C to
L3. Phase rotation must be
checked with a phase sequence
indicator before start-up, other-
wise catastrophic damage to the
compressor may result.

If this is the initial start-up or the main
power system has been modified, do not
rely on the phase sequence relay in the
starter panel (unit-mounted or remote-
mounted) or the motor terminal box to
indicate phase rotation.

If rotation is incorrect, follow the
instructions in RTHA-IOM to establish
proper rotation.

Section 7.5 Refrigerant Charging
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Unit Repair
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Section 8.0 Motor Terminal Replacement

Section 9.1 Load and Unload Solenoid
Replacement

Service Bulletins| P29892

Section 10.0 General Information and
Current Service Builetins
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TRANE

Installation, Operation and
Maintenance Manual

Literature File No. RLC-SG-1
Section 1.0
Date June 1990

The manual which follows this page
contains information and instructions
necessary for the proper installation,
operation, and maintenance of the
Series R CenTraVac® Chiller Units.

1.0-1



RTHA-IOM-1A
WILL BE REPLACED BY
' . RTHB-IOM-1

IN THE NEAR FUTURE

D



TRANE

Unit-Mounted and Remote-Mounted
Starter Wiring Diagrams

Literature File No. RLC-SG-1
Section 2.0
Date June 1990

The manual which follows this page
contains the current, typical field
connection diagrams, electrical
schematics and connection diagrams
for the Series R CenTraVac® units.

2.0-1



TRANE -

Wiring RTHA-W-1B

Library Service Literature
Product Section Refrigeration
Product Rotary Liquid Chillers - Water-Cooled
Model RTHA
Literature Type Unit Wiring
Sequence iB
Date February 1990
File No. : SV-RF-RLC-RTHA-W-1B-290

Supersedes RTHA-W-1A Dated 488

Series R
Water-Cooled
Hermetic CenTraVac

Cooling-Only and Heat-Recovery
Rotary Liquid Chillers

Models

RTHA 130 RTHA 215
RTHA 150 RTHA 255
RTHA 180 RTHA 300

“A" Thru "G" Design Sequences

Since The Trane Company has a policy of continuous preduct improvement, it reserves the right to change specifica-
tions and design without notice. The instaliation and servicing of the equipment referred to in this booklet should be
done by qualified, experienced technicians.
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General
Information

Literature Change History
RTHA-W-1 (December 1987)

Original issue of manual; provides
typical field connection diagrams,
electrical schematics and connection
diagrams for RTHA units of "A" design
sequence.

RTHA-W-1A (April 1988)

First revision of manual, updating
electrical schematics and connection
diagrams for UL requirements and to
correct low pressure cutout (4S6) contact
illustration in Figure 4. Manual still
applies to RTHA units of "A" design
sequence only.

RTHA-W-1B (February 1990)

Manual revised to update electrical
schematics and connection diagrams and
add electrical diagrams for remote-
mounted siarter and ice-making appli-
cations. Applies to RTHA units. "A"
thru "G" design sequence.

Note: The typical wiring diagrams in
this booklet are representative of the
above design sequence units, and are
provided only for general reference;
these dia?rams may not reflect
the actual wiring of your unit.
For specific electrical connection and
schematic information, always refer to

the wiring diagrams that shipped with the
unit.

Unit Electrical Data

To determine the specific electrical
characteristics of a particular chiller,
always refer to the unit nameplates
mounted on the condenser below the unit
control panel.

A summary of unit and compressor motor
electrical data is published in the "IOM"
manual that shipped with the unit.

WARNING: It is imperative that
L1-L2-L3 in the starter be con-
nected in the A-B-C sequence
to prevent equipment damage
due to reverse rotation.

RTHA-W-1B
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All RTHA
Units

The diagrams that appear in this section
are representative of all RTHA units,
with unit-mounted or remote-mounted
starter panels.

RTHA-W-1B



Figure 1 (continued on next page)
Field Wiring Layout and Sensor
Location Schematic for RTHA Units

NOTES: WIRING REQUIREMENYS:
" RS S PRI AL M B QTSR Py BOAMT U KM VOLTASE WIRE £30,XOUTS Ml N
OPTION, CHECK SALES ORDER TO DETER\IINE 1f WIRING IS CONDUIT OR RACEWAY WITH HIGHER VOLTAGE WIRE.

REQUIRED FOR SPECIFIC OPTIONS

2. ALL FIELD WIRING MUST BE (N ACCORDANCE WITH THE NATICNAL REQUIRED WIRING:

ELECTRIC CODE INEC). STATE AND LOCAL REGUIREMENTS. OTHER {21] 8 WiRES s14 A¥G 80OV
gﬁthggLAPPLlCABLE NATIONAL AND/OR LOCAL REGHIREMENTS @ 8 WIRES #1416 AWG 6OV, RUN IS SEPARATE GONDUIT. USE
. ARG UP TO 250 FY ONEWAY OR #14 AWG UP TO 400 FT ONEWAY.

*16
@ el CONYROL; ;837; cusy R SPECIFIED DR INSTALLED COPPER WiRE ONLY SIZED PER NEC 1984 BASED ON NAMEPLATE RLA
LATCHING SAFETY TR% .
SEE TABLE 1. {IF UNIT IS SUPPLIED WITH MOUNTED STAR‘IER
WIRING BETWEER UNI!T AND STARTER 1S NOT REQUIR!

4 WIRES #14 AWG BODV, SEPARATE 115 VAC POWER iS REQUIRED
TO STARTER.

G TER RESET ~ REGUIRES PAIR OF 2 WIRES %14 AWC 600V

CHILLED WATER RESET ~ REGUIRES MATCHED PA

THERMISTORS FOR 4RT1 AND 4RT2, IF AMBIENT TEMP 2 WIRES #14-#18 AWG 600V, DO NOT RUN (N CONDUIT WITH
BASED CHILLED WATER RESET §S REQUIRED, USE THE HIGHER VOLTAGE WIRE. SEE TABLE 2.

(4RT11 FOR 4RTE AS AN AMBIENT TEMP SENSOR

OPT L WIRING:
<: ENTERING EVAP TEMP SENSOR — REGJIRES HAYCHED PAIR
OF THERMISTORS FOR 4RT1 AND 4RT2 3 WIRES %14 AWG 60OV, SEPARATE 115 VAC POWER SUPPLY IS

REQ) IRED
(D] ENTERING AND LEAVING CONDENSER WATER TEMP SENSORS
MATCHED PAIR OF THERMISTORS FOR 4RT3 AND 4RT4. é{gjfg{su'u AWG 600V, SEPARATE 115 VAC POWER SUPPLY 1S

&) TRACER MOKITORING PACKAGE INCLUDES OPTIONS “C” AND
D" "1F AMBIENT TEMP BASED CHILLED WATER RESET IS
REGIIRED . USE THE STANDARD SUPPLIED LEAVING EUAR
WATER TEMP SENSOR (4RT1) FOR 4RTE AS AN AMSIENT
TEMP SENSOR.

(FJ 1CE MAKING OPTION INCLUDES 6US, 6US. ERT) & SRT2.

4. THE FOLLOWING CAFAEIL!TIES ARE OPTIONAL — THEY ARE
IMPL {MENTED AND RED AS REQUIRED FOR A SPECIFIC
SYSTEM APPL(CATION

a@@@

2 WIRES #14 AWG 600V.

2 WIRES #14-418 AWG 600V, DO NOT RUN IN CONDUIT WITH
HIGHER VOLTAGE WIRE. SEE TABL

SHIELDED TWISTED PAIR, 30V OR LESS #14-418 AWG 600V, MAX LENGTH
G FT. DO NOT RUN 1N CONDUIT WITH HIGHER VOLTAGE WIRE.

IF UNIT 1S SUPPLIED WiTH MUNTED STARTER, FIELD WIRING BETWEEN
UNIT ANO STARTER 1S5 NOT REGUIRED

@@aaa@s

5. FOR SENSOR DESCRIPTION SEE S706-0817.

DISCONNECT ELECTRIC POWER USE COPPER _CONDUCTORS ONLY
SUPPLY BEFORE SERVICING 10 TO PREVENT EQUIPMENT DAMAGE .
PREVENT INJURY OR DEATH UNIT TERMINALS ARE NOT DESIGNED
DUE TO ELECTRICAL SHOCK. TO ACCEPT ANY OTHER WIRING.
DEBRANCHER DU CIRCUIT UTILISER SEULEMENT DES CONDUCTEURS
DAL IMENTATION ELECTRIGUE JEN CUIVRE POUR EVITER D' ENDOMMAGER ICE BANK
AVANT L'ENTRETIEN POUR EVITER| L'EQUIPMENT. LES BORNES NE SONT m,%., e leE SUPPLY PUMe
BLESSURE OU MORT PAR PAS PREVUES POUR AUTRES TYPES BAK P STARTER OR
ELECTROCUT I ON. DE FILS CONDUCTEURS. 3 REVERSING VALVE
T
|
SYSTEM CONTROL ENTERING ICE START ICE :
PANEL OR OTHER BRT2 23 BANK TEMP MAK INC CONTACT ]
LINE VOLTAGE TRANE REMOTE DEVICE SENSOR CLOSURE |
1SEE NAMEPLATE) T T T i
i | 81-DIRECTIONAL ! ' \
L <& | COMMUNICATIONS H ! -
| Bl LN 1<y 1<E)
H : TWISTED PAIR LEADS : \_-_ -
; $ 1
! . ~ L
LOW VOLTAGE {30V qu) _\ ¢
e »
1 §
R CONTROL_VOLYAGE 115 VAC ! H
3 t ]
REMOTE { i i 1
STARTER I LINE YOLTAGE_TO MOTOR__ =72 ~ ! 1 CONTROL | |
! i PANEL | !
1
- — M
B H 1CE MAKER <5
l ; LOW VOLTAGE OPT IONAL
H 1 (30 VOLTS MAX) (6US)
b 4 H
'
g \ O [
JUNB%'X' ON Tommem tsus1
CONTROL VOLTAGE
[ {115 VOLTS)
LT LI B
! !
—
@ LEAVING COND
@ 4RT4 WATER TEMP
SENSOR CONDENSER /
—! -
EVAPORATOR
LEAVING EVAP | ) —
} 4RTY WATER TEMP l V-
1 SENSOR D
|x 4RTE L AMBIENT TENP
L i@ Ol 1]
1
¥ L L

vy
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(continued from previous page)

TABLE 1 TABLE 2
RECOMMENDED WIRE SELECTION TABLE (REF. NEC 19843 WIRE | MAXINOM LENGTH
RATED LOAD CURRENT (NAMEPUATE} | SIZE | FOR SENSOR LEADS
SUPPLY LEADS OR MOTOR 4 AWG 5000 F1
MIN WIRE LEADS FOR ACROSS=THE=L INE MOTOR LEADS FOR [16 Aws 2000 F1
S AUTO-TRANS STARTER STAR DELTA STARTER 18 AWG 1006 FT
OR PRIMARY REACTOR STARTER
2 75°
COPPER 75°C ™ ZoNGUIT | 2 CONDUITS| 7 GONDUIT | 2 CONDUITS | 1 CONDUIT
3 WIRES |3 WIRES EA| 6 WIRES |3 WIRES EA| & WIRES
8 [ NA (%2} 68.2 55.4
6 52 N/A N/A 50.0 72.0
4 68 N/A N/A 117.8 94.1
3 3 (%) N/A 138.4 110.7
2 92 N/A NZA 159.2 127.3
1 104 N/A NZA 179.9 143.9
Q 120 240 192.0 207.6 168.1
00 140 280 224.0 242.2 193.8
000 160 320 256.0 276.8 221.4
5000 184 368 294.4 318.3 25¢.7
250 204 408 328.4 352.9 282.3
300 228 456 384.8 394.4 315.6
350 248 498 396.8 429.0 343.2
400 268 538 428.8 483.6 370.9
500 304 608 485.4 525.9 420.7
800 336 672 537.8 581.3 485.0
r -=9
| conp water |
{ PUMP STARTER |
H 15K2) ! - - .
1 1 1
I, J GENERIC NNING ¢
REMOTE ! HEAD RELIEF | EXTERNAL
____________ . ALARM Enswesr CONTROL E N INHIBIT TR i
1
CHILLED WATER | L [R— H
PUMP STARTER | <& H
(sK11 ! 1
!
______ “...._____l ¢
t
! 1< &Gy
i< |
i
i | 1
1 i ]
X, ? /
& S ™
G -~ i
R < 5
. |
:
) ENTERING COND
CONO 4RTS A RSO
prywer (2 SENSOR - 59
L.’"‘." SWITCH | A BN
¢ - ] ! A
1
Lo b 1
1 ‘ !
"\ /
N, /’
PR
cont
WATER PUMP
e ENTERING EVAP
WATER TEMP
CHILLED
I,_J__: “;-”ER &) 4mz§‘ SENSOR
| E— o, — =YY - —
¢ 7 swiTer 3] N
b 1 \
Y ] \
oo
- {
/
/
\__’,
CHILLED
WATER PUMP

2306-9105B
RTHA-W-1B
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RTHA Units W/Unit-
Mounted Starter Panel

The diagrams that appear in this section
are representative of RTHA units equipped
with a unit-mounted starter panel.

RTHA-W-1B



Figure 2 {continued on next page)
Field Wiring Diagram for RTHA
Units with Unit-Mounted Starter

TWISTED PAIR < :
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ONLY TN THIS SECTION
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3 PHASE
POWER SOURCE Li0k)
- { ’ ‘ 6182 5“;‘
= 10—t —— NN L EAVING ICE BANK {7]
i i t 1 B ¥ __JTEMP SENSOR
1 1 1 O
B M= ENTER ING 1CE BANK
| i : : ] v __JTEMP SENSOR &
i 3 3 3 sAT2
L3 12 L1 £
5
2681 <&J 5
2782 <{z] :
1
oy &
; REVERSING VALVE ]
DETAIL A ’y —a”Tpm 115 VAC 8 S8 &
N
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5
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t | sus (€2
L L---‘
A 1 em
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(continued from previous page)

A CAUTION

USE COPPER CONDUCTORS ONLY

SUPPLY BEFORE SERVICING TO TO PREVENT EQUIPMENT DAMAGE.
PREVENT INJURY OR DEATH UNIT TERMINALS ARE NOT DESIGNED
DUE TO ELECTRICAL SHOCK. TO ACCEPT ANY OTHER W!RING.

AVERT ISSEMENT ATTENT ION

DEBRANCHER DU CIRCUIT UTILISER SEULEMENT DES CONDUCTEURS
AL!MENTATION ELECTRIQUE EN CUIVRE POUR EVITER D'ENDOMMAGER
AVANT L ENTRETIEN POUR EVITER L EQUIPMENT. 1LES BORNES NE SONT
BLESSURE OU MORT PAR PAS PREVUES POUR AUTRES TYPES
ELECTROCUTION. DE FiLS CONDUCTEURS.

AN WARN ING

DISCONNECT ELECTRIC POWER

4 Y
o S !
| N : N e 554 ::}
[ N @'\ RUNNING
14 ] S } [ ] | EXTERNAL
, . : : K.\____ _/ INTERLOCK
! | Vo
1 i ! ! -
P P
1 i i N ——— =Moo,
! ! ! j } EXTERNAL
| i 1 i G} NimieiT
1 1 1 M e g
) | I
J ! I ]
;_._/ i I l}
) ! L 4RT6
| S v 1 N TS N AWBIENT
j | <l } TEMPERATURE
PR _/ N /) SEMSOR
e i Sl e S LS T =,
X 4RT2
e prengmo €0 AN EnTERING
] ) {7 ) £vaPORATOR
i WATER TEMP
Nemm §f —mmmm e -~ SENSOR
4RT4
Semm ey magee- 02 “"’M{{\P"““\ LEAVING
1 <31 Y conpeENnsER
\ } WATER TEM
S 93 mmmmm e ' SENSOR
' 4RT3
hntsiatd S g 94 ““’\05{\*‘7‘—‘“\ ENTERING
! ! CONDENSER
™ ; WATER TEMP
e 95 ——m e _~ "SENsOR
SR SR . <
BAS CHILLED WATER RESET
5 (SEE DETAIL A)
3 SOR DU -
¢
s B
[
< N,
; 0
§— i
¢ t
§ Vi
v
2 [BR]
CONDENSER WATER 1 { 1
PUMP STARTER RN
L2- - 7y
115v ! !
240VA
] i e
. "
ALaR | i 1 CONDENSER
| WATER CIRCUIT
{} J ! 5Kz &3 p SVA
ALARM P~ 58 ——of fo-—mm~
cREVIT I
D H
RS (S SR w
]
L
Lt “~ T TR cvaronaton
Tsv HEAD RELIEF i ! | WATER CIRCUIT
240va REGUEST J L s (& 5VA
12—— —oA J
v e 57 = oo

CUSTOMER NOTE :

1. DASHED LINES INDICATE RECOMMENDED FIELD WIRING BY OTHERS

PHANTOM L INES INUICATE ALTERNATE CIRCUI
SALES OPTION. CHECK S ORDER
REQGUIRED FOR SPECI?IC OPYIONS

TRY OR AVAILABLE
TO DETERMINE {F WIRING IS

2. ALL FIELD WIRING MUST BE N ACCORDANCE WITH THE NATIONAL

ELECTRICAL CODE (NEC).

STATE AND LOCAL REQUIREMENTS.

OTHER

COUNTRIES APPLICABLE NATIONAL AND/OR LOCAL REQUIREMENTS

SHALL APPLY

ARE FLOW SWITCHES (N APPROPRIATE WATER CIRCUITS.

RETIGHTEN TERMINALS A MINIMUM OF
INSTALLATION. DO NOT OVER TIGHTEN.

INPUT: L1 TO A, L2 TO 8B,
STANDARD PHASE ROTATION.

WI{TH HIGHER VOLTAGE WIRE .
115V AC. #14 AWG 600V WIRE.

A A0 A8

CUSTOMER SUPPLIED CONTACTS MUST BE COMPATIBLE WITH DRY
CIRCUIT 12 VDC, 45MA. GOLD PLATED CONTACTS RECOMMENDED.

RECOMMENDED C!RCUIT: COMPONENTS SUPPLI1ED BY OTHERS, 5K1
AND SK2 ARE AUX CONTACTS CN PUMP STARTERS: $S2 AND 5S3
24 HOURS AFTER INtTIAL

COPPER WIRE, SI12ED PER NEC, BASED ON UN{T NAMEPLATE RLA
PLUS TRANSFORMER LOAD IN L1 AND L2. PHASING OF 3 PHASE
L3 7O € WHERE ABC REPRESENTS

30V OR LESS #14—18 AWG 600V WIRE. DO NOT RUN IN CONDUIT

11

@@

FIELD WIRED ELECTRICM. LOADING IS NOT TO EXCEED THE FOLLOWING
CONTACT RATING!

TERMINALS DEVICE RATED VOLTAGE RATED V/A
IVAC)

1181-4,5 1UIKS 120 240

1781-8, 10 1U1K4-2 120 240

1781-9,10 1U1K4~1 120 240

1181-11,12 1U1K3 120 240

NEGATIVE SIGNAL INPUTS ARE GROUNDED TO UCP ENCLDSURE FOI

CORRECT OPERATION, EXTERNAL EQU!PMENT SIGNALS SHALL Bt ISOLATED
FLOATING WiTH RESPECT 10 UCP ELECTRICAL SERVICE GROUND AND

ISOLATED OM EACH OTHER. SPECIAL CONSIDERATION MUST BE GIVEN

T0 4 GNALS. If THE CURRENT SOURCE REGULATES CURRENT FLOW

OoN THE NEGATIVE LEAD, USE A SEPARATE POWER SUPPLY FOR EACH

CHANNEL . [IN APPLICA‘HDNS IT MAY BE NECESSARY TO INSTALL A

LOOP ISOLATOR |N EACH CHANNEL TO PREVENT LOOP INTERFERENCE.

USE TWISTED, SHIELDED PAIR 18 AWGC WIRE (BELDEN 8760 OR EQUIVALENT)
OR CLASS 1 WIRING ONLY.

WHEN EXTERKAL SNHIBIT 1S USED AND {CE MAKING CONTROL 1S SUPPLIED
ON UNIT, EXTERNAL INHIBIT CONTACT MUST BEf WIRED !N SERIES WITH
6UB - BT8:

X39530027D
RTHA-W-1B
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RTHA Units W/Remote-
Mounted Starter Panel

The diagrams that appear in this section
are representative of RTHA units that
utilize a remote-mounted starter panel.
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Figure 8

Field Wiring Diagram for RTHA units with

Remote-Mounted Starters
( N
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SUPPLY BEFORE SERVICING TO TO PREVENT EGLIPMENT DAMAGE. i
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RECMNDED CIRCUEY. COMPONENTS SUPPL 1ED BY OTHERS, 5K1
CONTACTS ON PUNP START 5S2 AND 5S3
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TRANE

Start-Up Guide for Unit-Mounted and
Remote-Mounted Starters

Literature File No. RLC-SG-1
Section 3.0
Date June 1980

The start-up procedures discussed in the
following sections are applicable only to
RTHA units.

All the inspections, job site reviews and
procedures are presented in the chronolog-
ical order in which they are to be performed
and the personnel responsible for the
performance of these fasks is also indicated.

The beginning of each section lists the

tasks associated with this phase of the

start-up process. This is folliowed by a

more detailed explanation of each task,
when necessary.

3.0-1



TRANE

Preliminary Job Site Inspection
Suggested Sales Engineer’s Responsibility

Literature File No. RLC-SG-1
Section 3.1
Date June 1990

The tasks associated with the Preliminary
Job Site Inspection are listed below:

1. Inspect the unit for shipping damage
and material shortages as soon as it is
delivered to the job site.

2. Review the system design and layout.

Caution: To prevent equipment
damage, do not use untreated or
improperly treated water.

3. Verify that pressure relief vent piping
conforms to iocal codes.

4. Ensure that all electrical power wiring,
interconnecting wiring and control
interfock circuits are complete.

5. Ensure that the loose parts box, which
was shipped with the unit, is intact and in
proximity of the-unit.

Note: Some Trane Field Offices have
developed their own checilist, which
serves as a “prompt sheet” for this
Preliminary Job Site Inspection. An typical
example is shown at the end of this
section.

Detailed Task
Explanations

Because there are a number of specific
inspections associated with tasks 1, 2,
and 4 above, these are described in more
detail, as follows:

1. Inspect the unit for shipping damage
and material shortages as soon as it is
delivered to the job site.

Fully inspect the unit and all unit
components as soon as the equipment
arrives at the job site, so that any
necessary shipping claims can be made.
Careless handling during the rigging and
final placement processes can also result
in unit damage. Look for signs of

3.1-1

collision, such as scars, nicks, bent piping
and other evidence of unit damage.

Note: All units are inspected at the
factory prior to shipping. Any damage
which is found must be immediately
reported to the carrier.

In addition to inspection of the unit,
carefully check all items ordered from
Trane, or through Trane on a “direct ship’
(DS) order, for completeness and for any
shipping damage. Store items ina cool,
dry location (preferably indoors) until
ready for their use.

Ensure that the correct wiring, control and
piping diagrams are at the job site. Also
verify that the unit is levet and that the
isolators are properly installed. See
RTHA-IOM-1 in Section 1.

2. Review the system design and layout.

Thoroughly review the design and layout
of the system’s water piping o ensure
that both conform to the Trane company’s
requirements for chiller connection,
control and service accessibility.

The evaporator piping must aliow water to
enter the upper connection. The
condenser must be piped to allow water
1o enter the lower connection. Verify that
none of the installed water pumps is rated
at 3600 RPM since this rotational speed
will subject the installation to
“sympathetic-beat—frequency” vibrations,
i.e. vibrations caused by the close
rotational speeds of the compressor/
motor assembly and the water pumps.

Conduct the inspections of the chilled
water and condenser water systems listed
below:

a. Check for proper installation of
isolation valves, flow or pressure
switches, pressure taps, strainers, pipe
isolators, drain valves and vent cocks.



Note: Verify that the flow switches are in
the water lines that serve their respective
chillers. On applications where more than
one chiiler is installed, the flow switches
that serve one chiller must notbe in a
water line that can serve more than that
specific chiller.

b. Verify that the working pressure
specifications for each of the piping
components meet, or exceed, the
system requirements.

c. Ensure that proper water treatment is
planned and available before initial
chiller start-up. Check to be sure that

- glycol has been added to the water
system, if necessary, and that the
resulting solution is of the correct
specific gravity.

Note: The Trane Company warranty
specifically excludes liability for corrosion,
erosion, or deterioration of Trane equip-
ment. Also, the Trane Company assumes
no responsibility for damage caused by
the use of untreated, improperly treated,
saline, or brackish water.

Caution: To prevent damage to
the equipment, do not use
untreated or improperly treated
water.

4, Ensure that all electrical power wiring,
interconnecting wiring and control
interlock circuits are compiete.

WARNING: To prevent injury or
death due to electrical shock,
place the safety-lock main
disconnect switch in the “OPEN”
position.

a. Check the incoming power leads (L1,
L2, and L3) to the starter, to verify that
the proper number of leads have been
pulled. Wire sizing is the responsibility
of the installing contractor.

b. If the remote-mounted starter option is
used, check the wiring between the
starter panel and the compressor motor.
Ring out all wires to verify that each
lead is located on its proper terminal.

1) Determine what starter type is
installed, i.e. Wye-Delta, auto-
transformer, or across-the-line.
Also verify the inrush current to
determine breaker size.

3.1-2

2) Verify that one conduit is connected
to the low-voltage (<30 VAC, upper
half) portion of the control panel
and that the other conduit is
connected to the high-voltage
(=30 VAC, lower half) portion of the
control panel.

Caution: To prevent possible
serious damage to the
equipment, do not install the
high-voltage wiring (>30 VAC)
in close proximity to the low-
voltage wiring (<30 VAC).

Caution: All low-voltage wiring
(<30 VAC) installed between a
remote-mounted starter and the
control panel must be shielded
in separate conduit.

3) Check the proximity of the wiring
between the terminal strip and the
conduit entrance in the starter
panel. The low-voltage and high-
voltage wiring bundles must be
separated by a minimum of inches.
Also, each of these bundles should
have its own raceway.

Caution: To prevent electrical
noise interference, install low-
voltage (<30 VAC) wiring a
minimum of 6 inches away from
high-voltage wiring.

c. Verify that the control interiock circuits
are installed and that all electrical
connections are tight.

Check Sheet
and Request
For Serviceman

This completes the Preliminary Job Site
Inspection, performed by the Sales
Engineer. If all of the inspections are
completed with satisfactory results,
instruct the contractor to prepare the
“Check Sheet and Request For
Serviceman” form so that the unit can be
scheduled for start-up. A copy of this form
can be found at the end of this section.

(Example of RTHA Preiliminary Job Site
Inspection sheet and “Check Sheet and
Request For Serviceman” form)



RTHA Preliminary Job Site
Inspection Sheet

[ ] Look for shipping damage, scars, nicks, bent piping

[ ] Be sure correct diagrams for wiring, control, and piping are at the site
[ ] Contractor has leveled the unit

[ ] Isolators are installed (spring or pad)

Water Piping: Condenser Evaporator
a. Isolation valves [ ] [1]
b. Flow or differential pressure switches [ 1] [ ]
c. 5 pipe diameters for flow switch or time delay [ ] [ ]
d. Pipe isolators [1] [1]
e. Pressure taps [1] []
f. Strainers [1] [1]
g. Drain valves [] [1]
h. Vent cocks [] [1]

___Water treatment (yes or no)

[ ] Pressure relief piping conforming to local codes
[ ] Non-interruptive 120 VAC power source

[ ] Air handling units running

[ ] Wiring completed from starter to RTHA

[ ] Interlock control circuits

[ ] Water system flushed

3.1-3



TRANE

Job Site Check-Out Prior To Start-Up
Suggested Sales Engineer’s Responsibility

Literature File No. RLC-SG-1
Section 3.2
Date June 1990

At least two weeks before scheduled
start-up, if the instaliation is not complete
or if problems are discovered during the
preliminary-job site inspection, the
following tasks are to be performed:

1. Review —
a. Design data on the order write-up.

b. Al wiring diagrams associated with
the application.

¢. Design control schedule for cooling
tower water temperature. Suggest
minor control setting deviations if the
design conditions cannot be met
during start-up.

d. Special chiller modifications, such as
unit options or the addition of glycol.

e. The “Check Sheet and Request For
Serviceman” form completed by the
instaliing contractor.

f. The “Prefiminary Job Site Inspection”
and “Problem” report submitted by the
Sales Engineer. Verify that all
problems have been corrected.

2. Assemble the service technician’s
documentation packet, including service
literature, wiring diagrams, design data,
submittals and suggested log forms.

3. Set up specific attendance times during
unit start-up for the electrician, control
representative and installing contractor.
Provide each with the appropriate start-up
information.

4. If necessary, arrange for the contro
representative to thoroughly double-check
the systermn wiring and piping before the
scheduled start-up date.

5. If necessary, make advance secutity
clearance arrangements for the service
technician during the days designated for
unit start-up.

6. Assemble the tools required by the
service technician for unit start-up.

3.21

Detailed Task
Explanations

As the tasks above indicate, this phase

of the initial start-up process is primarily
concerned with actual equipment opera-
tional checks, as opposed to the site
installation checks completed by the sales
engineer in Section 3.1. Itis intended to
ensure that all contractor functions are
complete and that all equipment associ-
ated with the system is operational.

The final check-out phase is especially
important since it allows the detection —
and correction — of minor equipment or
system problems that might otherwise
abort unit start-up, inconvenience the
owner and incur additional expense for
the delay and rescheduling of start-up.

Some of the items in the final check-out
phase may already have been completed
and reviewed to the satisfaction of the
service coordinator or service technician.
The service coordinator must be con-
vinced that these areas have not been
overlooked and should recheck each item.

Review the sales engineer’s report of the
Preliminary Job Site Inspection, including
any noted problems or incompletions,
and the “Check Sheet and Request For
Serviceman” form submitted by the
installing contractor.

The “Preliminary Job Site Inspection”
sheet and “Problem” report, submitied

by the Sales Engineer after his/her in-
spection, allows the service coordinator
to specifically review those aspects of the
installation that were unsatisfactory and
verify that they have been completed or
corrected.

By submitting the “Check Sheet and
Request For Serviceman” form, the
installing contractor is certifying that the
unit and all related systems are properly
installed and that he is satisfied that the
unit is ready for start-up.



When used correctly, this form places
some degree of responsibility for a smooth
start-up on the installing contractor. I
delays are encountered during start-up,
because items were certified complete
but, in fact are not operational, charge-
backs against the contractor may be in
order.

Assemble the following special tools that
may be required by the service technician
for start-up:

- Phase sequence indicator
(Triplett Model 920)

— Digital volt-ohm meter

— Electronic thermometer
(including surface probe)

— Metric wrenches

— Refrigerant pressureftemperature
chart for R-22

3.2-2
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TRANE

Preparation

Service Technician’s Responsibility
Literature File No. RLC-SG-1
Section 33
Date June 1990

On the day before the scheduled start-up,
meet with the service coordinator and:

1. Obtain the documeniation packet.
2. Pick up the necessary start-up tools.

Be aware that the start-up procedure for
an RTHA is planned for 6 hours, plus
travel, and an additiorial 4.5 hours for
each additional chitler unit.

Become familiar with the start-up plan,
the description of the tasks required (as
shown in the following section), and the
efficient use of time required.

Unless otherwise indicated, each of the
tasks is the responsibility of the service
technician who has been assigned to
perform the initial start-up.



TRANE

Start-Up

Service Technician’s Responsibility

Literature File No. RLC-SG-1
Section 34
Date June 1990

WARNING: To prevent injury or
death due to electrical shock,
place the safety-lock main
disconnect switch in the
“OPEN” position.

1. Check the refrigerant pressure and
MEG compressor motor.

2. Check the integrity of the power supply
wiring, the contral interlock circuits, and
the interconnecting wiring from the starter
to both the control panel and the motor.
Verify that the dip switch settings are
correctly set to the factory specifications
(for unit-mounted and remote-mounted
starters). See Section 10. Service
Buitetin RTHA-SB-5.

3. “Power up” the control panel with
auxiliary power. Check the service and
operator interface control set points on
the micro module (1U3).

4. Dry run the starter panel.

5. Balance the water flows and check the
water flow interlocks.

6. Start the chilier and fine tune the
controls.

7. Instruct the operators in the operation
of the chiller unit.

8. “Pull down” start-up. Complete the iog

and do necessary housekeeping o
complete the operation.

3.4-1

Detailed Task
Explanations

WARNING: To prevent injury or
death due to electrical shock,
place the safety-lock main
disconnect switch in the
“OPEN” position.

1. Check the refrigerant pressure and
MEG compressor motor.

Check refrigerant pressure in the evapo-
rator and the condenser by verifying that
the service valves for the gauges are
open. After run-fest at the factory, units
with isolation valves are pumped gown.
Therefore most of the refrigerant is
isolated in the condenser. (Units without
isolation vaives are not pumped down.)

The pressure/temperature relationship of
the condenser pressure should equal the
temperature of the water in the condenser
water circuit. The pressure/temperature
relationship of the evaporator pressure
may be equal or slightly less than the
temperature of the water in the chilied
water circuit. )

Note: Do not open the condenser
isolation valves at this time.

Meg test the compressor motor.

Caution: To prevent serious
motor damage, hever MEG test
the compressor motor in a
vacuum.

Using a megohmmeter at the motor
terminals, test the compressor for any
possible leakage in the motor lead
insulation which may cause interference.



Before MEG testing the compressor
motor, be sure that —

a. the power leads are disconnected

b. the chiller is charged with refrigerant

MEG test each phase against each of the
other phases and the ground, as specified
in the start-up log. Any major difference
in megohm reading between a phase and
ground is cause for concern. Insulation
resistance, in megohms, is shown in

TEMPERATURE - IN DEGREES FAHRENHEIT

Chart 1.
Chart 1
Temperature Vs.
Insulation Resistance
90
Ittt 1Pt 1bP 1011

Note: |

(1) If test value of insulation resistance —
lies to the right of the curve, the
motor is acceptable. —

(2) If the test value lies to the left, the
insulation resistance should be checked =
hourly until it has definitely been

80 established that the insulation -
resistance is increasing. If it is
decreasing, the motor should not be —
operated.

(3) The motor should not be started if the
insulation resistance is less than a —
total of 1 megohm plus 1 megohm per
1000 V. of operating voltage. o

70 |

60 \\

b
10 20 30 40 50 60 7

INSULATION RESISTANCE IN MEGOHMS

3.4-2




If the recorded megohm readings are not
within the limits shown in Chart 1, clean
the motor terminal board with denatured
alcohol. Any oil, grease or dirt on the
terminal board may contain sufficient
moisture o cause low megohm readings.

2. Check the integrity of the power supply
wiring, the control interlock circuits, and
the interconnecting wiring from the starter
to both the control panel and the motor.
Verify that the dip switch settings are
correctly set to the factory specifications
(for unit-mounted and remote-mounted
starters).

Inspect all electrical wire and terminal
connections in the control panel, the
starter panel and the motor terminal box
for loose connections and controls. Also
look for any dirt or debris that may have
falien into the starter. Open all the
contactors in the starter panel, to check
for debris and ensure the integrity of the
contacts. Manually close the contactors
to verify the operation of the auxiliary
contacts and the mechanical interlocks.

To check the interconnecting wiring
between the starter and the control panel
(for unit-mounted and remote-mounted
starters:

a. Make sure that each conduit contains
the proper size and number of wires
for the respective voltages and that
the wires are properly labeled.

b. All interconnecting wires from the
starter must be connected to the
proper terminals at each end.

c. Use an ohmmeter to check the
integrity of each of the interconnecting
electrical circuits between the starter
and the control panel.

Check the main supply wiring to the
starter panel and verify that:

a. each of the incoming power leads (L1,
L2, L3) is connected to the correct
starter terminal lug.

b. all incoming power leads are in
conduits and have a balanced phase
representation. Each conduit must
have an equal representation of each
phase.

Note: An unequal phase representation
can produce a phase imbalance that
results in loss of motor efficiency.

¢. proper phase rotation is established,

ie. Phase Ato L1, Phase B to L2, and
Phase C to L3.

3.4-3

Caution: It is essential to confirm
that proper phase rotation is
established — Phase A to L1,
Phase B to L2, and Phase C to
L3. Phase rotation must be
checked with a phase sequence
indicator before start-up,
otherwise catastrophic damage
to the compressor may result.

If the direction of rotation is wrong, correct
the situation per the instructions in
Section 5.3.

Check the wiring between the starter
panel and the compressor motor to be
sure that:

a. the “T” legs {in conduits) have a
balanced phase representation. Each
conduit must have an equal represen-
tation of each phase. WYE-DELTA
starters with 2 conduits must have
leads 1, 2, and 3 in one conduit and
leads 4, 5, and 6 in the other conduit.

Note: An unequal phase representation,
such are leads 1, 2, and 6 in one conduit
and 4, 5, and 3 in the other, can produce
a phase imbalance that results in a loss
of motor efficiency.

b. the “T” legs between the starter
contactors and the motor terminals are
connected properly. See the “as-built”
wiring diagrams that shipped with the
unit.

Verify that the dip switch settings are
correctly set to the factory specifications
(for unit-mounted and remote-mounted
starters). The dip switches can be seen
by removing the cover strip along the top
of the micro module 1U3. The factory
settings are shown in Section 10. Service
Bulletin RTHA-SB-5.

Note: Enter the dip switch setting on
the Log Sheet.

3. “Power up” the control panel with
auxiliary power. Check the service and
operator interface control set points on
the micro module (1U3).

To energize the control panel:

a. Verify that the starter safety-lock main
disconnect switch is still in the “OPEN"
position and that fuses 2F1, 2F2, and
2F3 are not installed in the starter
panel. Be sure to remove these fuses.

b. Set the three-position chiller switch to
the "STANDBY/RESET” position.



¢. Using an auxiliary 115 VAC power
source, connect the “hot" side of this
power source fo terminal 1TB5-11 and
the “neutral” side to terminal 1TB5-2 in
the control panel (unitremote mounted).

WARNING: The control panel
and starter panel are now
energized. Extreme care must
be taken when completing this
procedure to prevent injury or
death due to electrical shock.

Caution Reversing the connec-
tions of the auxiliary 115 VAC
power source will cause an
electrical short in the equipment.

To check the service interface, open

the control panel door and turn on the
service switch (1S1). Adjust the 4 service
potentiometers — control response, start
differential, condenser limit, and evap-
orator refrigerant “trip point” — to the set
points indicated in RTHA-IOM-1.

If the unit is equipped with the optional
chilled water reset, adjust the reset action
and reset reference knobs to the proper
settings, as indicated in RTHA-IOM-1.
Ensure that the reset type switch remains
in the “OFF” position while logging the unit.

To check the operator interface, adjust the
current limit set-point to 100% and set the
chilled water set-point to the design value
indicated on the order write-up.

4. Dry run the starter panel.

The following method for a dry run test
of the starter panel does not require
removal of the compressor leads. While
it is specifically intended for WYE-DELTA
starters, it can be modified for use with
auto-transformer and across-the-line
starters.

a. Verify that the starter safety-lock main
disconnect switch is still in the “OPEN”
position and that fuses 2F1, 2F2, and
2F3 are not installed in the starter panel.
Be sure to remove these fuses.

b. Verify that the auxiliary 115 VAC power
source is disconnected from terminais
1TB5-11 and 1TB5-2.

c. To simulate a “start signal”, connect a
switched jumper between terminals
1TB2-9 and 1TB2-7 in the control panel.
Make sure that the jumper’s switch is
“open”.
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d. To simulate a “fransition signai”,
connect a switched jumper between
terminals 1TB2-5 and 1TB2-6 in the
control panel. Make sure that the
jumper‘s switch is “open”.

e. [f the starter is unit-mounted, jumper
out the contact on the phase
sequence relay (2U1) by placing a
jumper between terminals 86A and
51J on the 2K5 contactor.

f. Onremote-mounted starters, verify
that the 4U1 phase monitor is working
properly. This is done by first removing
all wires to the motor terminais. Then
swap two wires on 4U1. Normally
open 4U1 should close, normally
closed 4K18 shouid open and
normally open 4K18 should close.
This should stop all power from
feeding 1U2.

g. Using an auxiliary 115 VAC power
source, connect the “hot” side of this
power source to terminal 1TB5-11 and
the “neutral” side to terminal 1TB5-2
in the control panel (unitremote
mounted).

WARNING: The control panel
and starter panel are now
energized. Extreme care must
be taken when completing this
procedure to prevent injury or
death due to elecirical shock.

Caution: Reversing the connec-
tions of the auxiliary 115 VAC
power source will cause an
electrical short in the equipmment.

The following steps may require the:
assistance of a second person. If the
starter is remote-mounted, station cne
person at the control panel and the other
at the starter panel. Both should be within
hearing distance or the use of walkie-tatkie
type equipment may be required.

h. Close service switch 1S1. Simulate a
“start signal” by closing the switch on
the jumper between terminals 1TB2-8
and 1TB2-7. On the starter panel, the
pilot relay (2K5), the shorting contactor
{2K3), and the start contactor (2K1)
should now be energized.



i. With Step h. above completed,
simulate a “transition signal” by
momentarily closing the switch on
the jumper between terminals 1TB2-5
and 1TB2-6. On the starter panel, the
following should occur:

1) transition contactor (2K4)
momentarily energizes

2) shorting contactor {(2K3)
de-energized

3) run contactor (2K2) energizes

j.  When Step i. above is completed,
open the switch on the jumper
between terminals 1TB2-9 and
1TB2-7 to de-energize the starter.

5. Balance the water flows and check the
water flow interlocks.

a. Determine the chilled water and
condenser water flow rates by
subtracting the leaving water pressure
from the entering water pressure in
each case. Then multiply the resultant
pressure by 2.3 to convert from PSIG
to pressure in feet of water.

If the system water circuit has gauge
locations at different heights, be sure to
take this into consideration when
calculating pressures. One (1) PSIG
equals 2.3 feet of water.

Note: To avoid any discrepancies that
may exist between different gauges, use
one gauge and move it from one point to
the next for measurement of entering and
leaving pressures.

b. Use the pressure drop curves in
RTHA-IOM-1 to determine water flow
rates. Do not exceed the recommend-
ed flow rates, as erosion of the tubes
may occur. Also, if flow rates are
insufficient, there will not be enough
turbulence of chilied water to get
adequate heat transfer.

The order specification sheet shows

the design-required net pressure drops
{in feet of water; muitiply by 0.433 to get
PSIG) as well as the design-required water
flow rates (in gallons per minute, GPM).

c. Make the necessary adjustments to
achieve the design-required flow rates
and enter the final flow rates on the
Log Sheet.
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d. Adjust the fiow (or differential pressure)
switches to trip at the final flow rate.
A conservative adjustment is to allow
the switches to open at the minimum
pressure drop — or at 50% of design —
whichever is greater. If the flow switch
is not adjustabie, be sure that it
operates correctly within the desired
flow range.

Use the appropriate pressure drop curves
to convert the minimum pump fiow rate to
pressure differential for both the evaporator
and the condenser. Adjust the flow rate
to this calculated pressure differential and
then adjust the flow switch to open at this
time.

After recalibration, retrim the flow rates to
design specifications.

e. Check the flow swiiches and the
pump starter interlock circuits for the
evaporator and the condenser.

1) To check the chilled water flow
interlock circuit, connect a voltmeter
across terminals 1TB7-5 and
1TB5-2. When there is proper
flow, the meter will read 115 VAC.
Reduce the flow to the minimum
and the opening of the flow switch
will cause a voltage drop.

To check the chilled water pump
starter interlock, connect a jumper
across the flow switch contacts.
Tumn the chilled water pump “OFF”.
This will again cause a voitage drop.

2) To check the condenser water flow
interlock circuit, connect a voltmeter
across terminals 1TB7-6 and
1TB5-3. When there is proper flow,
the meter wili read 115 VAC.
Reduce the flow to the minimum
and the opening of the flow switch
will cause a voltage drop.

To check the condenser pump
starter interlock, connect a jumper
across the flow switch contacts.
Turn the condenser water pump
“OFF”. This will again cause a
voitage drop.

Note: Remove all the jumpers which
were connected during the above tests
before proceeding.

f. Disconnect auxiliary power from
1TB5-11 and 1TB5-2.



g. Remove the three jumpers that were
used for the dry run test of the starter
panel (2K5 contacts, 1TB2-9 and
1TB2-7, and 1TB2-5 and 1TB2-6).

h. Connect the compressor motor leads
1o the appropriate terminals, unless
already completed.

i. Re-install the starter fuses (2F1, 2F2,
and 2F3) in the starter panel. :

j. Verify that the chiller switch is in the
“STANDBY/RESET” position.

k. Unlock the starter disconnect switch
and close it to energize the starter and
the control panel. Close the service
switch (1S1). Feel the oil sump exterior
1o verify that the oil tank heater is
energized.

WARNING: Do not feel the oil
tank heater, directly.

Note: if the condenser isolation valves
were never opened prior to now, it will

not be necessary to wait 24 hours after
energizing the oil tank heater before starting
the unit. Most of the unit’s refrigerant is
stored in the condenser and the time during
which the auxiliary power was applied
(approximately 3 hours) was adequate 1o
drive any remaining refrigerant from the
oil before siari-up.

Caution: If the condenser
isolation valves were open prior
to now or the unit is not equipped
with isolation valves, it will be
necessary to energize the oil
tank heater for 24 hours prior

to start-up.

I. Open the condenser's inlet isolation
valves. Before opening the outlet
isolation valves, verify that the
evaporator's reftigerant pressure/
temperature relationship is above
freezing.

Caution: If liquid refrigerant is
introduced into a tube bundie
that is below 65 PSIG (at sea
level), there is the possibility of
freezing the water in a tube,
causing it to rupture.
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m. Verify that the master solenoid inlet
valve, the oil filter outlet valve (if installed
on the unit), and the two valves serving
the refrigerant gauges are all open.
Verify that all oil line valves are open
prior to start-up.

Note: On later design sequences, only
one angle valve (inlet to the oil filter) is
installed on the unit.

Caution: Refer to Section 5.3,
Electrical Phasing, before
proceeding with the following
steps.

n. Start the chiller and observe that the
condenser pressure rises and the
evaporator pressure drops.

Caution: This is an indication
that the compressor rotation is
correct, but do not forego the
phase sequence indicator check
{Section 5.3) and use this as the
check for proper rotation.

o. Follow the steps below to determine
if the refrigerant charge is proper for
fully-loaded operation:

1) With the unit operating under fully-
loaded conditions, set the temp-
erature of the water entering the
condenser at 85 F and the temp-
erature of the chilled water leaving
the evaporator at 44 F.

2) Measure the refrigerant pressure in
the condenser and convert this to
temperature T(Cond).

3) Remove 4RT8 and at that point
measure the temperature T(4RT8).

4) Subtract T(Cond) from T{(4RT8) to
determine the discharge superheat
temperature T(Dis).

5) The T(Dis) temperature should be
18 F to 22 F. A higher reading
indicates that the unit charge is low.

6

~

if fully-loaded conditions cannot be
maintained, the superheat temp-
erature may be higher, approaching
30 F to 35 F in the fully-unloaded
state. Interpolate data to determine
the charge level, eg. if the unit is
running at half-load, the T(Dis)
temperature might be 26 F.



p. Check the high pressure control cutout
{1S3), as follows:

1) While the unit is running, jumper out

the condenser water interlock circuit.

2) Stop the condenser water pump.

3) The unit should shut down when
the condenser pressure rises 10
270 +5 PSIG and should indicate
a latching diagnostic.

g. On units with isolation valves, check
the low pressure control cutout (4S6),
as follows:

1) While the unit is running, set the
“slide valve control” switch to the
“UNLOAD” position.

2) Close the condenser outlet
isolation valve.

3) This will cause the unit to go into
pumpdown mode and transfer the
refrigerant charge to the condenser.

4) The unit should shut down when
the evaporator pressure drops to
45 +10 PSIG and should indicate a
{atching diagnostic.

Note: On later design sequences, the
low pressure control cutout occurs at 25
+10 PSIG.

Note: Whenever the compressor is
de-energized, the closing of the check
valve in the compressor is audible and is
a normal condition.

7. Instruct the operators in the proper
operation of the chiller unit.

Operator training is extremely important.
Operating personnel should be instructed
in the following:

1) Interpretation of the control panel's
operating and diagnostic codes.

2) Reading and recording operating
data.

3) Developing an awareness of
operating conditions that can affect
the life of performance of the unit.

4) Recognition of data trends that

may indicate the development of
operating problems.
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Note: If there is more than one chilier
operator, it may be beneficial for the local
Trane representative and owner to arrange
for a group seminar, designed to instruct
proper operation of the unit to all operating
personnel, as well as the maintenance
supervisor.

8. “Pull down” the start-up. Complete the
log and do necessary housekeeping to
compiete the operation.

a. Start the chiller. Once it stabilizes at
the design water flows and the desired
entering and leaving condenser
temperatures, accurately record all
temperatures, pressures and other
related data specified on the Start-up
Log. Use Form 1.27.90 entitled
“Water-Cooled CenTraVacs with
Microcomputer-Based Control Panels”.

Explain to the operator that the start-
up log is designed to provide an
accurate record of actual performance.
It wilt be compared to later operating
logs to diagnose any problems that may
develop from continued operation.
This kind of information is essential for
service personne! and factory repre-
sentatives in the event a problem is
experienced.

Notice that the operating start-up log
provides for 3 separate readings, taken
at 15 minute intervals, while the unit is
operating under design conditions.
Multiple readings are primarily heipful
in determining any small performance
drop that might be caused by hard-to-
detect obstructions (i.e. foreign objects
in water lines of heat exchangers).
They are also useful for detecting
changes in operation as the chiller
stabilizes at a typical load from a

“pull down” condition.

b. Wipe all construction dust off the unit
and use fouch-up paint to cover up
scratches and marks that may have
been made during instaliation. This
will show the owner the pride you take
in your work and in this Trane equip-
ment. (Feedback from customers
confirms that they notice and
appreciate this.)

¢. Before leaving the job site, recheck all
the settings in the control panel to
ensure that they are set at the normal
positions.



& rrane

Control Operation, Setup and
Troubleshooting

Literature File No. RLC-SG-1
Section 5.0
Date June 1990

Current information regarding control
operations, setup, and troubleshooting
will be found in Section 10. Service
Builetins.
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TRANE

Oil Flow Switch

Operation

Literature File No. RLC-SG-1
Section 5.1
Date June 1990

The unit control module (UCM)
automatically checks the oil flow switch,
prior to unit start-up, when the chiller
switch is set in the "AUTC/LOCAL” or
“AUTO/REMOTE” position.

If, prior to starting the unit, the UcM
detects a closure of the oil flow switch
contacts (piston is open), the operator
display will atternately flash diagnostic
messages b E8 and A 72, indicating that
the oif flow switch is malfunctioning.

if the UCM detects open contacts (piston
is closed), the UCM will proceed in the
start mode. Once the unit starts, and
sufficient oil flow through the bearing oil
supply system is obtained within 30
seconds, the oil flow switch contacts will
close (piston is open).

if the contacts on the oil flow switch do
not close, check the oil filter “pop out”
indicator to verify that the filter is not dirty,
thereby restricting flow to the switch.
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TRANE

Oil Tank Heater and
Wattage

Literature File No. RLC-SG-1
Section 5.2
Date June 1990

Oil tank heaters for Design Sequence E
and later (4HR1 and 4HR2) are energized
via the normally-open oil tank heater relay
contacts (K6) of the power supply module
(1U2). The status of this contact is
monitored by the UCM.

The UCP control logic is designed to
energize the oil tank heater when the
compressor is not running. At compressor
start-up, 1U2 — K6 contacts open, de-
energizing the heater.

The oil heater wattages are as follows:

A Design — Cast Heater 500 Watts
B Design — Strip Heater 200 Watts
E Design and later — Plug Heater 2 each 100 Watts 2 each

Note: Refer to RTHA-SB-2 in Section 10
for information about the oil heater
change-out kit.
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TRANE

Electrical Phasing & Phase Monitor for
Unit-Mounted & Remote-Mounted Starters

Literature File No. RLC-SG-1
Section 5.3
Date June 1990

Electrical Phasing
(Use procedures given in RTHA-IOM)

Caution: It is essential to confirm
that proper phase rotation is
established — Phase A to L1,
Phase B to L2, and Phase Cto L3.
Phase rotation must be checked
with a phase sequence indicator
before start-up, otherwise
catastrophic damage to the
compressor may result.

if this is the initial start-up or the main
power system has been modified, do not
rely on the phase sequence relay in the
starter panel (unit-mounted or remote-
mounted) or the motor terminal box to
indicate phase rotation.

If rotation is incorrect, follow the

instructions in RTHA-IOM to establish
proper rotation.
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Phase Monitor
Operation

The unit-mounted starter phase reversal
monitor (2U1} will look at incoming power
to confirm an “ABC” rotation. If phasing is
correct, pilot relay (2K5) will pull in and
begin the start procedure. If rotation is
“CBA”", the phase reversal monitor will not
close, thus preventing energizing of the
piiat relay (2K5). The start-up procedure
will not proceed.

Note: in the event that the C.T.’s do not
sense current draw but a start is initiated
and the phase monitor locks out (2K5), a
phase-loss diagnostic (b E4) may occur.

The remote-mounted starter phase
reversal monitor checks for “ABC” rotation
at the motor terminals (T1, T2, and T3).

If phasing is “CBA” when the starter
contactors pull in, they will immediately
drop out.

When 4U1 detects a “CBA” phase rotation,
the 4U1 contacts will close (energizing
4K18), one contact of the phase reversal
lockout relay (4K18) will open, and the
other set of contacts will close, causing
4K18 to lock in and the phase reversal
indicator to fight. When the normally
closed contact of 4K18 opens, power is
no longer aliowed to 1U2 and the start
procedure will not proceed.



TRANE

Ice Making
Panel Operation

Literature File No. RLC-SG-1
Section 54
Date June 1990

When ice making is called for by a
contact closure between 6TB4-1 and
6TB4-2, the ice making control will place
a resistor in parallel with the leaving
chilled water temperature sensor located
on the outlet of the evaporator. This will
bias the existing temperature upward and
cause the chiller to run fully loaded.

At this time, a contact closure is made
between 6 TB1-5 and 6TB1-6, which can
be used to engage a pump starter in the
ice bank loop. This can also shut down
peripheral equipment when ice making is
complete, to prevent heat input to the ice
bank.

The field-installed leaving ice bank
temperature sensor (6RT1) will monitor
the solution being retumed to the chiller
from the ice bank. During ice making, it
will read a temperature that has been
pulled down to 32 F, or lower. The leaving
ice bank temperature sensor is field
adjustable.

Once the ice bank has become fully
charged and the leaving temperature
has been reached, ice making will be
terminated. The compressor will unioad
for 60 seconds, after which contacts
6TB1-5 and 6TB1-6 will open, shutting
down the circutation pump and chiller.
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The chiller will not re-enter the ice making
mode until the command signal at 6TB4-1
and 6TB4-2 is opened and then closed.

Note: The low temperature cutout can
be set lower than the ice bank termination
set point. This setting can remain during
the normal cooling mode, provided the
glycol solution can accommodate this
temperature setting.



TRANE

RTHA Torque

Specificatons

Literature File No. RLC-SG-1
Section 6.0
Date March 1991

It is important for proper performance of
the unit to insure that all fittings (nuts and
bolts) are tightened to design torque
specifications during reassembly. Listed
in Table 6.0-1, below, are general torque
specifications and metric socket sizes.

Table 6.0-1
Bolt Torque Specifications and Metric Socket Sizes

Economizer Plate g 130 thru 215 ME x 12 10 8
Economizer Filter 4 13C thru 215 Me x 12 10 8
Labrith Sea? 4 130 thru 215 M8 x 25 13 20
Labrith Seal 4 255 thru 215 M8 x 20 13 20
Economizer Plate 5 255 thru 215 M8 x 20 13 20
Stator Ring 6 150 and 215 M10 x 80 17 40
Stator Ring 6 130 and 180 M1C x 60 17 40
Stator Ring 8 255 Mi2 x 70 19 66
Stator Ring 8 300 M12 x 100 18 66
Economizer Cover 28 130-150-180-215 M16 x 80 24 170
Rotor Housing to Motor Housing 20 130-150-180-215 Mle x 75 24 170
Qi1 Tank Housinrg to Rotor Housing 36 130-150-180-7215 Mi6 x SC 24 17¢
Economizer Cover 80 255 and 300 M20 x S0 30 3i7
Rotor Housing to Motor Housing 80 255 and 300 M20 x 90 30 317
0i1 Tank Housing to Rotor Housing 80 255 and 300 M20 x 90 30 317
toad/Unload Solencid Valves 8 A1l Sizes M6 x 35 (Allen Head) — —
RTD Termina! Spade Connector 4 A1l Sizes - — 10
Suction Line to Motor Flange 4 13C thru 150 M12 x 50 19 66
8 180 thru 215 M12 x 40 19 66
8 255 thru 300 M12 x 45 i9 66
Motor Ccoiing Line Flange 4 ea. 130 thru 150 Mi2 x 45 18 66
to Motor Housing 4 ea. 180 thru 215 MI2 x 40 19 66
Discharge to 0il Tank Flange 4 130 thru 150 Mi12 x 50 19 66
8 180 thru 300 M1Z2 x 45 i9 66
{iquid Line to Orifice Flange 4 ea. 130 thru 150 M12 x 105 19 66
4 ea. 180 thru 215 MiZ x S5 19 66
Discharge Line t¢
Condenser Valve Body Flange 8 130 thru 300 M12 x 70 19 06

NOTE
Replace all gaskets and O-rings when reassembling any items on unit (see pans manual for part numbers).
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TRANE

RTHA Disassembly Dimensions

For Limited Access Installations

Literature File No. RLC-SG-1
Section 6.1
Date March 1991
This section contains illustrations and
applicable dimensions required for dis-
assembly of the unit and components in
limited access installations.
Figure 6.1-1
Unit Dimensions.
Condenser
Evaporator [[JJ
T A 4
/L
i B x4 >3
C D
G
L 2
(e} [}
%)
F \ H
jee—— K —»
—1 (1)—>
T
RTHA Shells A B C E F G H J K L(1)
130/150 Std 94.3 1.25 .76 4.38  34.00 34.50 3.5 31.62 16.30 18.30 21.30
130/150 Long 124.3 1.25 .76 4.38 34.00 34.50 3.5 31.62 16.30 18.30 21.30
180/215 Std 94.3 1.25 .87 5.32 42.63 41.90 4.5 37.77 19.30 21.80 24.80
180/215 Long 124.3 1.25 .87 5.32  42.83 41.90 4.5 37.77 19.30 21.80 24.80
255/300 Std 94,3 1.25 1.45 6.12 47.75 48.97 4.5 41.50 21.80 24.00 27.00
255/300 Long 124.3 1.25 1.45 6.12 47.25 48.97 4.5 41.50 21.80 24.00 27.00

NOTE:
All dimensions are in inches.
(1) For units with separable shell option.
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Figure 6.1-2
Compressor Dimensions

<€ A —>>
B F | E
FA—f
- t _______
071 Separator
011 Fiiter
Hous1ng Economizer
Cover
Load/Unioad
Solencid
A
J
Motor
Terminals
Y
RTHA A B C D £ F J K L M
130/150 83.00 6.5 2.75 9.5 1.5 6.00 27 24.5 1.0 2.5
1807215 89.50 6.5 2.75 9.5 1.5 5.25 30 25.5 1.5 2.5
255/300 89.75 6.5 2.75 9.5 1.5 4.80 34 30.5 1.5 2.5

NOTE:
Ali dimensions are in inches.
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Figure 6.1-3

Starter Panel and
Pipe Dimensions

T

D

v

Starter

0il Tank
Lifting Lug

A
A
Control Panel
c B
YyY
RTHA A B C D E F G H
130/150 61.5 58.25 56.12 N/A 460/575V 69.5 31 27 3.5
200/230v 74.5
1807215 71.5 66.75 64.75 14 74.25 33 28 4.5
255/30C 79.C 77.25 75.25 14 79.87 38 28 4.5
NOTE:

All dimensions are ir inches.
(1) Control Panel Height from Base is less than Compressor Height from Base.

6.1-3




TRANE

RTHA Oil Tank Housing Removal

And Replacement

RLC-SG-1

Literature File No.
Section 6.2
Date March 1991

Removal and replacement of the oil tank
housing is accomplished by following the
procedures outiined below. Before
starting this work, be sure to have the
following tools and equipment available:

An A-frame with a lifting capacity
greater than the weight of the entire
compressor, including all required
safety factors. Refer to Table 6.2-1

for weight specifications.

A set of metric socket wrenches.

A 3-foot extensior: for the socket wrench.
Three, 3-inch guide pins.

Standard wrenches for removal of
miscellaneous components.

Table 6.2-1
RTHA Weight Breakdown

130/150  Std 2475 832
1307150  Llong 2475 1040
180/215  Std 2950 1135
180/215  Long 2950 1439
255/300  Std 4150 1690
255/300 Long 4150 2071

1. If the unit is equipped with condenser
isolation valves, perform the “Refrigerant
Pumpdown Evacuation” procedure
described in Section 7.1.

Caution: These instructions must
be performed exactly. Failure to
do so can result in catastrophic
damage to the compressor.

Note: If the unit is not equipped with
condenser isolation valves, a reclamation
pro-cess will be required to reclaim all
refrigerant.

Caution: Water must be flowing
through the tube bundies during
the above process. Refrigerant
pressures below 70 psig can
cause freezing and rupturing of
the heat exchangers.

160 940 129
160 1170 129
240 1240 184
240 1340 184
300 1730 250
300 2050 250

130/150

250 450 100 80 175
1307150 305 450 100 80 175
1807215 345 450 100 150 225
180/215 425 450 100 150 225
2557300 435 450 100 200 250
255/300 570 450 100 200 250

NOTE:

« All weights are in pounds {Ibs).
+ Weights given are for cast water boxes, add 70% for fabricated water boxes.
= Refrigerant charges for the above are for Design Sequence A thru LO.
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2. Position the A-frame over the entire
unit, lengthwise to the machine.

Note: The A-frame lifting mechanism
must be able to move along the long axis
of the unit for a distance of 3 feet past the
end of the oil tank housing. This will allow
the oil tank to clear the oil separator.

Caution: The A-frame must be
capable of supporting the entire
weight of the compressor.
Include safety factors. The
A-frame must also be equipped
with a safety harness capable of
supporting the entire weight of
the compressor. This harness
must be secured to the overhead
support of the A-frame and to the
oil tank housing, in the event the
lifting mechanism of the A-frame
fails.

3. Remove all remaining oil from the oil
tank, via the oil charging valve.

4. Disconnect and remove the following:

a. High discharge temperature sensor
b. Oil heaters

c. Oil distribution lines

d. Discharge line

Note: All piping and wiring must be
clear of the oil tank prior to removal.

5. Secure the oil tank to the lifting mech-
anism of the A-frame. Secure the safety
hamess between the oil tank and the
overhead beam of the A-frame. Remove
all slack between the oil tank and the
A-frame.

6. Remove all bolts from the support
brackets below the oil fank housing which
are attached to the oil tank.

Caution: Be sure that the weight
of the oil tank is being supported
by the A-frame.

7. Loosen (approximately 1 turn) each of
the boits which attach the oil tank housing
to the rotor housing. Then remove only
the bolts that are in the 3 d'clock, 9 o’clock
and 12 o’clock positions.

Note: The 3-foot long extension is
required to reach the bolts that are
behind the control panel.

Caution: Do not remove any of
the other boits at this time.

8. into each of the three bolt holes
(3 o'clock, 9 o’clock and 12 o’clock), insert
one of the 3-inch guide pins.

For RTHA modeis 130, 150, 180
and 215 only:

As shown in Figure 6.2-1, there is a
“dimpie pipe” instalied between the oil
separator and the discharge opening in
the oil tank. The pipe fits into the
separator and into the oil tank housing.
Each end is sealed by an O-ring.

The dimple pipe must be pulled away
from the oil separator housing before
proceeding with Step 9. Reach through
the discharge line opening in the oil tank
housing, to the far end of the dimple pipe.
Pull the dimple pipe until it is clear of the
separator. The dimple pipe cannot be
removed through the discharge line
opening until O-ring “A” is removed.

This may be accomplished in Step 11.

Caution: The dimple pipe must
be clear of the oil separator
housing before removal of the oil
tank housing or damage to the
equipment may occur.

9. Once the dimple pipe is clear of the
separator, the oil tank housing can be
removed. Take out the remaining bolts
which attach the oil tank housing to the
rotor housing.

Figure 6.2-1
Dimple Pipe

0-ring “A”
[

Caution : Be sure that the guide
pins are in place and the weight
of the oil tank is being supported
by the A-frame.

10. The oil tank may now be moved
away from the rotor housing, along the
long axis of the unit, until it clears the oil
separator. Once clear, the oil tank can be
lowered onto a pallet and secured.

11. The oil separator, dimpie pipe and
O-rings can now be inspected, prior to
reassembly.

12. After completion of inspection and
any necessary repairs, reassembly can
begin. Insert the dimple pipe with its
O-rings into the oil separator. Then
perform Steps 1 thru 11 in reverse order.
Be sure that the dimple pipe is in the
proper position, with its O-ring sealing at
the oil separator and the oil tank housing.

Caution: To prevent loss of
discharge pressure and possible
damage to the compressor, the
dimple pipe O-rings must be
reinstalled in their proper
positions.

13. Tighten all bolts to the torque values
shown in Table 6.0-2.

14. As described in Section 7.1,
perform Steps 1 thru 3 of the evacuation
procedures. Then, to recharge the
system, perform Steps 1 thru 4 of the
recharging procedure.

Note: For units with no condenser
isolation valves, refer to Section 7.5 for
recharging.

l

P
Discharge Line N
0-ring 7 0il
B A ~ Separator

6.2-2

i1 Tank Housing



TRANE

RTHA Compressor and Unit-Mounted
Starter Removal and Replacement

Literature File No. RLC-SG-1
Section 6.3
Date March 1991
Removal and replacement of the « Standard wrenches for removal of
compressor and unit-mounted starter is miscellaneous components

accomplished by following the procedures
outlined below. Before starting this work, The following equipment is required if the
be sure to have the following tools and compressor is to be removed:

equipment available:
» A lifting flange, as described in

« A hoist with a lifting capability equal Figure 6.3-1. Use a local vendor for
to or greater than the weight of the fabrication of the flange. The flange
entire compressor. Be sure to include must be capable of supporting the
all required safety factors. Refer to entire weight of the compressor.
Table 6.2-1 for unit weight Refer to Table 6.2-1 for unit weight
specifications. specifications.

» A set of metric socket wrenches

* Two, 10 mm all-thread guide pins,
approximately 5 inches in length (for
Starter Panel guides)

Figure 6.3-1
Specifications for Manufacturing
a Lifting Flange When Removing
Compressor

| |
< -

RTHA 130-150 RTHA 180-215 RTHA 255-300

Bolt Circle 4.375" 4.750" 5.375"
Bolt Holes .551" .551" 551"
NOTES:

Weld eye hook for lifting purposes.
All bolt holes are (14mm) 4 x equally spaced.

6.3-1



« Two 24-inch long angle iron Table 6.3-1
supports, as shown in Figure 6.3-2 Compressor Gasket/O-ring
Change-out Kit.

¢ Two, 12 mm ali-thread guide pins,
2% inches long, for alignment of the
compressor on the suction connection
during reassembiy.

RTHA 130/150 Std/Long 1348
* Required compressor gasket/O-ring RTHA 180/215 Std/Long 1349
change-out kit. See Table 6.3-1. RTHA 255/300 Std/Long 1371

Figure 6.3-2
Angle Iron Support for
Compressor

Angle Iron Support Angle Iron Support

6.3-2



Figure 6.3-3
Guide Pins for Starter Removal

Guide Pin
(10mm A11-Thread)

Guide Pin
{(10mm A11-Thread)

1. If the unit is equipped with condenser
isolation valves, perform the “Refrigerant
Pumpdown Evacuation” procedure
described in Section 7.1.

Caution: These instructions
must be performed exactly.
Failure to do so can resuit in
catastrophic damage to the
compressor.

Note: If the unit is not equipped with
condenser isolation valves, a reclamation
process will be required to reclaim all
refrigerant.

Caution: Water must be flowing
through the tube bundles during
this process. Refrigerant
pressures below 70 psig can
cause freezing and rupturing of
the heat exchangers.

2. The following procedures are for the
removal of the unit-mounted starter or
terminal box.

a. Record, tag or otherwise mark all
wiring and conduit, so that it can be
reconnected exactly. Disconnect from
the starter panel all wiring and conduit
that is required to remove the panel.

6.3-3

WARNING: To prevent injury or
death, disconnect all electrical
power sources before with
removal.

b. Remove the “T" leads from the
contactors and motor terminals.

c. Install two eyeboits in the top of the
starter panel. Secure these eyebolt
to an overhead suppont, to prevent
the starter from dropping, possibly
breaking the motor terminals.

Caution: Be sure that the weight
of the starter is being supported
by the A-frame.

d. Remove two of the bolts that secure
the starter panel to the motor housing
and insert the two 10 mm ail-thread
guide pins. See Figure 6.3-3.

p/n TEROOO8

Cover Gasket GKT03230

See KC wave29644: also need Economizer

RTD Spade
(4 Tocations}
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Figure 6.3-4
Removing Compressor from Unit

Lifting
Flange

Eyebolt

Cil Tank
Housing

e. Remove the remaining bolts.

f.

Pull on the starter panel, horizon-tally,
along the guide pins, until the panel
clears the motor terminal plugs.
Secure the starter panel.

The control panel is removed in the
same manner, but the guide pins are
not necessary.

3. If the compressor is to be removed,
perform the following steps:

a. Remove the discharge line from the

compressor (both ends).

Remove the motor cooling line from
the top of the motor housing (flange)
and from the liquid line to the filter
assembly.

6.3-4

Note: Cover all openings to prevent
contamination.

C.

Remove the bolts from the compres-
sor suction connection at the bottom
of the motor housing.

Compressor removal procedure:
Install an eyebolt (16 mm threads)
into the collar located on the top of
the oil tank housing (if required). This

will provide one of the two required
lifting points. See Figure 6.3-4.

Eyebalt

Lifting
Flance

Motor
Housing

Condenser

Evaporator



b. Install the liting flange on the top of
the motor housing, in the holes that
are used to attach the motor cooling
line. No O-ring is required.

c. Secure the eyebolts to the lifting
mechanism. See Figure 6.3-4. Install
a safety sling under each end of the
compressor for additional safety.

Caution: Be sure that the weight
of the compressor is being
supported by the A-frame.

d. Remove the bolts from the support
brackets under the compressor.

e. Raise the compressor directly upward
approximately 10" and remove the
suction strainer. Refer to Figure 6.3-5.

f. Lower the compressor to within 2
inches from the fioor. Install the two
angle iron supports, one on each end
of the compressor, to the mounting
support brackets. See Figure 6.3-2.
Lower the compressor onto the floor
or paliet.

5. To reassemble the unit, perform the
above procedures in reverse order, with
the following exceptions:

a. Coat all O-rings and gaskets with
Qil-15 prior to installation.

b. Before setting the compressor on
the suction connection, insert the two
12 mm all-thread guide pins into two
opposing holes in the suction flange.

Note: The suction strainer must be
centered on the evaporator suction
connection fiange, to ensure alignment
with the recess on the compressor
suction connection. See Figure 6.3-5.

c. Iinstall, but do not tighten, the suction
connection and the compressor
mounting bracket bolts untii all inter-
connecting piping has been installed.

Note: It may be necessary to rotate the
compressor, slightly, to get alignment of
bolt holes on the interconnecting piping.

d. After reassembly, check for refrigerant
leaks, using a suitable leak detector.
Pressurize the unit to nameplate test
pressure with nitrogen and some
refrigerant.

Figure 6.3-5
Suction Strainer

Suction
Inlet

Suction

Fl ange

6.3-5

e. Evacuate the unit according to
procedures in Section 7.4.

f. Replace the proper amount of oil into
the compressor charging valve.

g. lfthe unit has condenser isolation
valves, recharge as described in
Section 7.1 by performing Steps 1
thru 4 of the recharging procedure.

Note: For units with no condenser
isolation valves, refer to Section 7.5 for
recharging.

Caution: Water must be flowing
through the tube bundles during
this process. Refrigerant
pressures below 70 psig can
cause freezing and rupturing of
the heat exchangers.



TRANE

Refrigerant Filter Service and
Replacement Procedures

Literature File No. RLC-SG-1
Section 7.0
Date June 1990

The refrigerant filter is located on the
liquid line, downstream from the condenser
outlet. Visually inspect the refrigerant filter
to see if there is a formation of frost. This
is an indication of a restriction in the filter.

If there is no frost on the filter, feel the
outside of the condenser with your hand,
at various intervals from top to bottom.
Under normal conditions, the condenser
will be warm from the top down to approx-
imately the last 15% of the side (near the
bottom), where the temperature will be
cooler. If the side feels cool farther up the
side, it is a sign that the refrigerant is
stacking in the condenser. This can be
caused by a clogged filter or by cold
condenser water.

Another method of checking the filter is
1o mount two temperature sensors to
measure temperatures upstream and
downstream of the filter. Under fully-
loaded conditions, the temperature
difference should be no more than 3 F.

A temperature difference greater than 3 F
indicates a restriction in the filter.

Note: To change the refrigerant filter,

follow the pumpdown procedures outlined
in Section 7.1.

7.0-1



TRANE

Refrigerant Pumpdown Evacuation and
Recharging for Units With Isolation Valves

Literature File No. RLC-SG-1
Section 71
Date March 1991

Pre-pumpdown Checks

Caution: These checks must be
made before pumping down the
system.

1. For Design Sequence “E” units and
late, the hydraulic lines can be isolated
from the rest of the system by closing the
oil shutoff valves, located on the compres-
sor. See the IOM for additional informat-
ijon, There is no need to pumpdown the
unit to service the master solenoid, oil
filter or oil flow switch.

2. Check to confirm that the oil ievel in
the oil tank is 2% to 3 inches high. Add oil,
as required, before pumping down the unit.

3. Water must be flowing through the
evaporator and condenser tube bundles
during the pumpdown procedure.

Caution: Water must be flowing
through the tube bundles during
this entire process. Refrigerant
pressures below 70 psig can
cause freezing and rupturing of
the heat exchangers.

Caution: To prevent damage

to the heat exchangers due to
freezing, start the condenser and
evaporator water pumps before
pumping down the unit.

7.1-1

Pumpdown Procedure

Caution: Do not deviate from the
following pumpdown procedures.

1. Review all Pre-Pumpdown Checks,
above. Be sure that the oil levelis 2% to
3 inches high.

2. Turn the Slide Valve Switch on the
UCM to UNLOAD position.

3. Disconnect one of the electrical leads
to the low pressure control (4S6).

4. Close the condenser refrigerant outlet
isolation valve.

5. Allow the unit to pumpdown, until
the evaporator pressure gauge indicates
“15 psig”.

Caution: Do not allow the
pressure to fall below 15 psig.

Caution: To prevent compressor
damage, do not allow the unit to
pump down again. Otherwise
catastrophic damage may resuit.

6. immediately shutdown the chiller by
turning the Chiller Switch on the UCM 1o
the STANDBY/RESET position.

7. Close the condenser refrigerant inlet
isolation valve.

8. Reclaim any refrigerant remaining in
the low side of the system.

9. Reconnect the low pressure control
(456) lead which was disconnected in
Step 3.

Caution: Do not pumpdown the
unit more than one time in suc-
cession. To do so can result in
catastrophic compressor
damage.

10. The unit is now ready for repair.



Evacuation Procedures

Caution: Water must be flowing
through the tube bundles during
this entire process. Refrigerant
pressures below 70 psig can
cause freezing and rupturing of
the heat exchangers.

1. Remove the power wire to the
load/unload solenoids and the master
solenoid. Connect 115 VAC power to the
master solenoid and the load/unload
solenoids.

2. Evacuate the system using the access
valve on the motor/economizer and the
high pressure control (HPC) access
above the condenser inlet isolation valve.
The HPC access is used to remove any
non-condensibles that may be between
the internal compressor check valve and
the condenser inlet isolation valve.

3. Evacuate the unit to 500 microns and
isolate the vacuum pump.

7.1-2

Recharging Procedures

1. Using refrigerant gas, raise the
evaporator pressure to what it was on
the evaporator before it was relieved.
This will give a fairly accurate refrigerant
charge to the unit.

Caution: Do not charge
refrigerant into the unit unless
there is water flow.

Caution: Do not charge liquid
refrigerant into the unit unless
the temperature/pressure
relationship is above 70 psig.

Caution: Water must be flowing
through the tube bundles during
this entire process. Refrigerant
pressures below 70 psig can
cause freezing and rupturing of
the heat exchangers.

2. Open the condenser inlet isolation
valves slowly and wait for the evaporator
pressure to rise to 70 psig.

3. After evaporator pressure has reached
a minimum of 70 psig, slowly open the
condenser outlet butterfly valve.

4. For recharging purposes, use the
angle vaive below the evaporator. Once
the pressure/temperature relationship in
the evaporator is above 70 psig, start the
chiller and charge a liquid directly into the
evaporator while the unit is running.



TRANE

Refrigerant Evacuation Procedures
Without Use of the Compressor

Literature File No. RLC-SG-1
Section 7.2
Date March 1991

Figure 7.2-1
Freeze-Out Chamber

vacuum Suction Line from Evaperator

Refrigerant Drum

Dry Ice

When it is necessary to open the chiller
unit for repairs, evacuate the chiller, as
follows:

1. Use a vacuum pump with a minimum
free-air capacity of 2 to 3 CFM but prefer-
ably up to 10 CFM. Larger capacity is
better than smaller. If a large capacity
pump is not available, use two or more
pumps, each connected to its own opening
in the chiller. For location of openings,
see Note 1, below).

2. The suction line between the chiller
and the pump should be as short as
possible and the diameter should be at
least one size larger than the suction
connection at the pump (if not larger).

3. The dehydration time of a wet chiller
can be reduced by using a water freeze-
out chamber between the chiller and the
pump. This can be fabricated by using a
clean refrigerant drum (see Figure 7.2-1).
it is imporiant that the inlet be placed
within 6 to 8 inches of the bottom of the
drum.

Install shutoff valves, as shown, so that
the freeze-out drum can be removed and
drained. Replace the dry ice, as neces-
sary, to keep the water in the drum frozen.

4. For accurate, high vacuum readings, it
is recommended that a U-tube Meriam
mercury manometer of electric vacuum
gauge be used. Connect the gauge to an
opening in the chiller, rather than the a
suction line of the vacuum pumps.

5. During the evacuation process, run
warm water, not fo exceed 95 F, through
the evaporator and condenser.

6. Evacuate the chiller to 500 microns or
lower. Evacuation ports are shown in
Figure 7.4-1.

7. After evacuation, return the chiller to

atmospheric pressure using dry nitrogen.
The unit can now be opened for repair.

Refrigeration Type Shut-0ff Valve

Vacuum Pump

s

7.2-1



Figure 7-2
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TRANE

Refrigerant

Transfer

Literature Fite No. RLC-SG-1
Section 7.3
Date March 1991

Figure 7.3-1
Refrigerant Transfer Pipe

Refrigerant Transfer

Caution: Water must be flowing
through the tube bundles during
this entire process. Refrigerant
pressures below 70 psig can
cause freezing and rupturing of
the heat exchangers.

The transfer of the refrigerant from the
low-side (evaporator, compressor, and
piping) to the high-side (condenser and
subcooler) is accomplished as foilows:

1. Install a transfer line, as shown in
Figure 7.3-1.

2. Allow condenser water to flow through
the condenser at the lowest possible
temperature and allow warm chilled water
to run through the evaporator at temp-
eratures up 1o, but not greater than, 85 F.

3. Close the liquid line butterfly valve on
the outlet of the condenser. The refriger-
ant will naturally migrate to the condenser
as it “boils” out of the evaporator. See
Figure 7.3-1.

7.3-1

4. Use a portable refrigerant pump or
reclaim system to transfer the remaining
refrigerant into the condenser or reclaim
system. Close the discharge butterfly
valve before proceeding to pump the
refrigerant.

5. Open the main power disconnect
switches.

6. After all of the refrigerant has been
transferred, make sure the oil sump
heater is “OFF”.

7. Evacuate the low-side of the system to
500 microns, from the Schrader valve on
the discharge line (high pressure cutout
port) and the economizer cover.

8. Return the unit to atmospheric
pressure, using dry nitrogen. This will
help remove all fraces of refrigerant and
will minimize corrosion while work is being
performed.

< Condenser

Evaporator



TRANE

RTHA Evacuation
Ports

Literature File No. RLC-SG-1
Section 7.4
Date March 1991

RTHA evacuation ports are shown in
Figure 7.4-1. These are used for
servicing under the conditions describe
below.

1. If the system has lost its entire charge,
including oil, open the angle valve on the
suction line at the inlet to the evaporator
and drain the remaining oil from the
evaporator. Once the system is totally
dry, pull a vacuum from these three
locations:

a. the condenser angle valve located on
the top, righthand side of condenser

b. the angle vaive on the economizer
cover

¢. the angle valve on the suction inlet to
the evaporator

7.441

2. I the system is pumped down and
the charge is isolated in the condenser,
and the oil remains in the system, pull a
vacuum from these two locations:

a. the angle valve on the economizer
cover

b. Remove the high pressure cutout
flare nut from the condenser
discharge line. Install a tee-fitting and
reconnect the high pressure cutout to
one side of the tee-fitting and the
vacuum pump to the other side.

Note: During any type of evacuation
process, make sure a 115 VAC power
source is connected to the master
solenoid and load/unload solenoids.

This will ensure that all hydraulic lines are
open to a vacuum.



Figure 7.4-1
RTHA Evacuation Ports
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TRANE

Refrigerant Charging Procedures for Units
That Have Been Completely Evacuated

Literature File No. RLC-SG-1
Section 75
Date March 1991

Caution: Water must be flowing
through the tube bundles during
this entire process. Refrigerant
pressures below 70 psig can
cause freezing and rupturing of
the heat exchangers.

Note: Refer to Figure 7.4-1 for charging
port locations.

With the unit in STANDBY/RESET, use

a refrigerant gas and charge the unit
through the economizer cover angle valve
until the pressure/temperature relation-
ship is above 70 psig.

7.5-1

Caution: Do not charge refrig-
erant liquid into the unit unless
the temperature/pressure
relationship is above 70 psig.

Start the unit and add the remaining
charge of liquid through the angle vaive
at the inlet of the evaporator, until the
desired superheat is obtained.



TRANE

Condenser and Evaporator
Tube Removal and Replacement

Literature File No. RLC-SG-1
Section 8.0
Date June 1990
Heat Exchanger The tube material may be copper,

. copper alloy (such as copper/nickel in
Construction composition), or titanium, which is used

when water conditions are extreme.

It is important to examine the design and
construction of Trane heat exchangers
prior to the removal and replacement of
damaged tubes. Performing work on an
exchanger, without knowledge of the tube
material and how the tubes are held in
place, can result in faulty repairs and/or
damage to the exchanger.

Figure 8-1 illustrates a cutaway view of a
typical Trane Series R heat exchanger.
It has an outer cylindrical steel shell and
thick steel tube sheets welded to each

’ end. Inside the shell is an array of tubes.
The ends of the tubes are secured to the
tube sheets, using a press-fit procedure,
to hold them in place and 1o seal them
against leakage. Also inside the cylinder
are thinner stee! tube support sheets.
These are placed at intervals along the
length of the tubes to hold them in
position and support them.

Figure 8-1

Internal Tube Support Sheet

Condenser

Heat Exchanger Shell

8.0-1



Figure 8-2
Heat Exchanger Tube Expanded
Into Tube End Sheet

Tube Sheet

Copper has a high rate of thermal
expansion, much greater than steef.
During operation of the exchanger as the
temperatures vary, tube expansion and
contraction will try to work the tubes back
and forth in the tube sheets. The method
for preventing this is shown in Figure 8-2.
The tubes are expanded into the grooves
of the tube sheet and the ends are thus
held in place.

Heat Exchanger Tube

90% of

Tube Sheet

Thickness

8.0-2

Grooves In
Tube Sheet

When tubes expand while the ends are
secured, there will be a bowing of the
tubes within the exchanger. The tube
support sheets will maintain tube alignment
but there will still be some slight tube
bowing, particularly at the inside face of
the tube sheets. To eliminate the possibility
of fracture where the edge of the tube
sheet meets the tube, the press fit on the
tubes extends only 90% in from the outside
face of the tube sheet. This means that
the last 10% will have some clearance
between the tube and the sheet.




Tools, Techniques, and
Procedures

Caution: On condensers in
Design Sequence A thru H, there
are clips inside which hold the
tubes. These clips require that
tubes be pulled out of the
exchanger from the right end

(as seen when you are facing the
control panel) and that tubes
only be inserted from the left end
of the exchanger (as seen when
you are facing the control panel).

Figure 8-3
Tube Collapsing Tool

Figure 8-6
Tube Puller

H | —3 tﬂ 0 11 ovER1in.
Horseshoe Adapter L m j

Horseshoe Basic Cylinder

Lock

Caution: Any clips that are
pushed out of place in the heat
exchanger must be removed
before the unit is commissioned.

Note: On condensers in Design
Sequence | and later and on all evapora-
tors, the tubes may be pulled and replaced
from either end. The condenser tubes are
3/4” dia. and the evaporator tubes are 1” dia.

it is important that nc damage be done to
the tube holes in the tube sheets. Much
care and special tools are required 1o
assure this.

Figure 8-4
Tube Cutter

The tool used to collapse the tube in the
tube sheet is illustrated in Figure 8-3. 1t
can be easily made by grinding a chisel
into the shape shown and then hand-filing
it o achieve smoothness. All sharp edges
and burrs that might cause damage to the
tube sheet hole must be removed.

Additional tools, a tube cutter, a tube
roller, and a tube pulter, are shown in
Figures 8-4, 8-5, and 8-6, respectively.
The tube cutter and tube roller are
electrically driven and typically require a
110 VAC power supply. A heavy-duty
impact wrench is also required.

Figure 8-5
Tube Roller

Adapter Extension

8.0-3

Tube Pulling Spear

| [

Chair Spear



Figure 8-7
Initial Separation of Tube
From Tube Sheet

STRIKE ONLY THE TUBE END,
DO NOT DAMAGE THE TUBE SHEET.
SEE DETAIL BELOW.

Collapse at 12 0'Clock

Arrows

Figure 8-8
Collapsing the Tube

Heat Exchanger Sheli

There are many methods used to
remove exchanger tubes. The foliowing
are three types which are efficient and
can be performed without much difficulty.

1. Collapsing the tube.

Using a tool as shown in Figure 8-3,
collapse one end of the tube.

Caution: On condensers in
Design Sequence A thru H, the
end to be collapsed will be at the
left end of the exchanger (as seen
when you are facing the control
panel) because the tubes must
be pulled from the right end.

First, the tube must be separated from
the tube sheet far enough to allow the
coliapsing tool to be inserted.

And Edge of Tube Sheet

8.0-4

Caution: These separation points
must be made at the “12 o’¢lock,
4 o’clock, and 8 o’clock” positions
of the tube. See Figure 8-7.

Insert the collapsing tool into the separa-
tions and, using a mallet, drive the tool
into the hole until the tube is approximately
50% collapsed at all three positions. See
Figure 8-8. This procedure will also shear
off the tube material that was press-fit

into the grooves of the tube sheet holes.
Collapsing the tube should free it from the
tube sheet hole.

Caution: Care must be taken
to only collapse the tube and to

avoid any damage to the tube
sheet.

Collapsing Tool (Fig. 8-3)

-g4————Tube Being Cellapsed



Figure 8-9
Pulling the Tube

HEAT EXCHANGER SHELL

TUBE SHEET

TUBE TO
BE PULLED

TUBE PULLER
SPEAR

Move to the other end of the tube, which
is stiil attached to the tube sheet at the
opposite end of the exchanger. Apply a
thin coat of water-soluble alil to the insice
of the tube end and also to the spear end
of the tube puller. Using the impact wrench
drive the spear into the end of the tube.

The tube puller should be set up as shown
in Figure 8-9. Place the hydraulic ram unit
over the spear shaft, tightly against the
outside face of the tube sheet. Insert the
horseshoe lock into the groove closest to
the ram. Connect the hydraulic pump to
the ram and actuate.

Note: Follow all of the ram operating
instructions that are provided by the
manufacturer.

Note: If the spear slips or pulls out

of the tube, re-insert it and start over.
Continued slippage may require re-
sharpening or replacement of the spear.

LOCK SLIDES OVER
GROOVE IN SPEAR

HYDRAULIC
RAM UNIT

o s v 3 i e e R 2 e g

As pressure builds, the tube will be with-
drawn from the tube sheet. lf the tube is
not free after full travel of the ram, it may
be necessary to relieve the hydraulic
pressure. remove the horseshoe lock,
insert a spacer between the tube sheet
and the ram, replace the horseshoe lock,
and reapply pressure. Another method
would be to use the hydraulic ram as an
inertial tube pulier.

Caution: After freeing the tube
from the tube sheet at this end,
withdraw the tube from the
exchanger. Avoid any scoring
or scratching of the tube sheet
hole which might cause sealing
problems when the new tube is
installed.

Occasionally, the tube will get *hung up”
on a tube support sheet. Rotation of the
tube will free it.

HORSESHOE LOCK
(END VIEW)

N

!
HORSESHOE
LocK

t
i
1
[
!

PRESSURE AGAINST LOCK
PULLS TUBE OUT OF TUBE SHEET
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Figure 8-10
Inertial Tube Puller

The inertial ram type of tube puller, as
shown in Figure 8-10, is a variation of this
tube pulling method. Set up of the spear
is similar to that of the hydraulic ram. The
pulling force on the tube is created by
“ramming” the steel pipe ram against the
horseshoe lock.

2. Tube cutting

This method is similar to the method
described above except that instead of
first collapsing the tube, the tube is cut
off inside the tube sheet. The pulling
procedure from the other end remains
the same.

Caution: If this method is used,
it is very important that care be
taken to prevent particles of
tubing created during the cutting
operation from falling into the
exchanger.

Caution: On condensers in
Design Sequence A thru H, the
end to be cut will be at the left
end of the exchanger (as seen
when you are facing the control
panel) because the tubes must
be pulled from the right end.

Steel Pipe Ram

To cut off the tubing, use a tube cutting
head especially designed for this purpose
and an electric drill. The cutter must be
adjusted so that it cuts the tube off
approximately 1” inside the tube sheet.

After the tube is cut, pull the tube from the
other end, using the ram method described
in procedure 1, above. The ram may then
be used to remove the stub of tubing left
in the tube sheet when the tube was cut.

3. Pulling both tube ends

In this procedure, instead of collapsing or
cutting the tube, the ram is used to pull
the tube approximately 1/8, breaking the
seal at that end. The ram is then installed
at the other end of the tube, as described
above, and the tube is removed.

Tube Puller Spear

8.0-6

Horseshoe
/ Lock
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Figure 8-11
Measurements To Be Taken

Preparing the Tube
Holes and Tubes for
Tube Replacement

The tube sheet holes must be thoroughly
cleaned prior to tube replacement. Using
a properly-size, soft wire wheel and an
electric drill, clean all scale. dirt and debris
out of the grooves in the tube hole.

Make sure there are no burrs, scratches or
gouges.The smoother the hole, the easier
it will be to get a leak-free tube joint when
the tube rolling procedure is performed.

The tube ends must also be carefuily
cleaned and inspected to insure that they
are smooth and free of burrs, scratches,
and gouges.

Determining Tube
Expansion and Tube
Wall Reduction

The replacement tubes are sealed into
the tube sheet using the procedure called
“‘tube rolling” or “tube expanding”. The
outside diameter of the tube (O.D.) is
expanded to fill the tube sheet hole and
the wall thickness of the tube is reduced
as the tube is rolled from the inside and
compressed against the tube sheet hole.

To obtain a proper joint or seal, the tube is
expanded a predetermined amount so that
it “flows” into the tube hole grooves. The
following measurements and calculations
must be made to determine the required
inside diameter (1.D.) of the tube after the
tube has been rolled. Figure 8-11 illustrate
these measurements.

TUBE HOLE TUBE

1.D.= 758" .
OUTSIDE
DIAMETER
- 750"

L

!

TUBE
INSIDE
DIAMETER
= .680"

}

TUBE TO
TUBE HOLE
CLEARANCE
= .008"
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1. Determine the tube hole diameter
{0.758").

2. Measure the O.D. of the tube (0.750").

3. By subtracting the tube O.D. (0.750)
from the hole diameter (0.758), we caiculate
that the clearance between the tube and
the hole is 0.008".

4. Measure the L.D. of the tube prior to
rolling (0.680").

5. By subtracting the tube 1.D. (0.6807)
from the tube O.D. (0.750"), we calcuiate
that the tube wall thickness is 0.070".

in-order-to expand the tube so that it
“flows” into the tube hole grooves, using
the data above, we know that the tube
must be rolled (expanded) to an L.D. of
0.688 just to meet the hole diameter.

This dimension is the sum of the tube 1.D.
{0.680") and the clearance between the
tube and the hole (0.0087).

The wall thickness must also be reduced
(compressed) to “flow” into the grooves,
further increasing the tube 1.D.. The
required wall reduction for copper-tubed
Series R exchangers is 8-1/2%. in this
example, an 8-1/2% reduction of the wall
thickness (0.0707) is 0.0059".

From this, it can be determined that the
final 1.D. of the tube after rolling must be
the total of the 1.D. of the tube necessary
to meet the hole diameter (0.688") plus
the amount of wall reduction (0.00597), or
an final 1.D. of .6939".



Having determined the final 1.D. of the
tube, after rolling, this dimension is used
to establish proper torque settings on the
tube roller tools. The typical torque
requirement for a Trane condenser is 60
in.-Ibs. Torque for a Trane evaporator is
70 in-lbs. Copper causes abrasive action
during rolling and it is necessary that the
tube and roller be well lubricated with a
water soluble oil.

If titanium tubes are to be installed, the
calculation steps to determine tube 1.D.
after rolling will be the same except that
the wall reduction percentage to be used
is approximately 4.5%. Rolling titanium
tubes must be done quickly because
titanium tubing tends to work-harden
and little or no re-rolling should be done.
Rolling tool motor speeds shouid be in
the range of 400 to 750 RPM. Also, an
expander with four or more rolls should
be used to decrease distortion and help
eliminate tube end cracking.

Under-rolling and
Over-rolling the Tube

Under-rolling the tube will cause insufficient
expansion and “flowing” of the tube into the
tube sheet hole grooves. Although not as
serious as over-rolling, it can lead to
crevice erosion.

Over-rolling causes excessive wall reduction
of the tube and possible splitting of the tube.
It also can do additional damage to the
exchanger itself, by reducing the dimen-
sions of the tube sheet between adjacent
tubes. This may result in a weakened and
distorted tube sheet (beyond the normal
bow or “warp” found in Trane exchangers)
and may cause additional tube leakage.

Replacing the Tubes

When replacing tubes, begin by insert
tubes in the bottom rows, one tube at a
time. Insert the chamfered end of the tube
in the end of the shell that is easiest to
work from.

Caution: On condensers in
Design Sequence A thru H, there
are clips inside which hold the
tubes. These clips require that
tubes only be inserted from the
left end of the exchanger (as
seen when you are facing the
control panel).

Caution: Any clips that are
pushed out of place in the heat
exchanger must be removed
before the unit is commissioned.

8.0-8

Note: On condensers in Desigr
Sequence | and later and on all evaporators,
the tubes may be pulled and replaced from
either end. The condenser tubes are 3/4"
dia. and the evaporator tubes are 1" dia.

Check the tube alignment after each row
of tubes has been inserted, 10 ensure that
the tubes are in the correct tube support
holes. A steel rod may be required to
alleviate alignment difficulties.

Use a rubber mallet to tap the tubes into
place, fiush with the tube sheet's outside face.

Before inserting the tube roller, measure
the thickness of the tube sheet and adjust
the roller so that it expands the tube through
only 90% of the tube sheet thickness.
See Figure 8-2.

Caution: Trane exchanger
design requires that tube rolling
start with the tubes in the center
of the tube sheet and proceed in
a spiral pattern to the outside.

Once the depth of rolling is set and the
tube end is flush with the tube shaet face,
insert the tube expander into the tube end
and apply power. Allow the tool to reach
desired RPM before thrusting the mandrel
forward. The tool will shut off automatically
when the set torque amperage is achieved.
Pulling back on the expander will reverse
the rotation and permit removal.

First, roll all the tubes that have been
tapped flush with the tube sheet at one
end of the exchanger. Then move to the
opposite end. Before rolling the tubes,
trim them off to be flush with the face of
the tube sheet.

Caution: Care must be taken to
avoid any scratching of gouging
of the tube sheet face when
trimming the tube ends,
particularly where a water box
baffle contacts the tube sheet.

After the tubes at both ends of the
exchanger have been rolled, pressure
test the exchanger prior o reassembly
and return to operation.
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Caution: Water must be flowing
through the tube bundles during
this entire process. Refrigerant
pressures below 70 psig can
cause freezing and rupturing of
the heat exchangers.

Pre-pumpdown Checks

Caution: These checks must be
made before pumping down the
system.

1. For Design Sequence “E” units and
late, the hydraulic lines can be isolated
from the rest of the system by closing the
oil shutoff valves, iocated on the
compressor. See the IOM for additional
information. There is no need to
pumpdown the unit to service the master
solenoid, oil filter or oil flow switch.

2. Check to confirm that the oil level in
the oil tank is 2% to 3 inches high. Add
oil, as required, before pumping down the
unit.

3. Water must be flowing through the
evaporator and condenser tube bundles
during the pumpdown procedure.

Caution: Water must be flowing
through the tube bundles during
this entire process. Refrigerant
pressures below 70 psig can
cause freezing and rupturing of
the heat exchangers.

Caution: To prevent damage to
the heat exchangers due to
freezing, start the condenser and
evaporator water pumps before
pumping down the unit.
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Pumpdown Procedure

Caution: Do not deviate from the
following pumpdown procedures.

1. Review all Pre-Pumpdown Checks,
above. Be sure that the oil level is 2% to
3 inches high.

2. Turn the Slide Valve Switch on the
UCM to UNLOAD position.

3. Disconnect one of the electrical leads
to the low pressure control (4S6).

4. Close the condenser refrigerant outlet
isolation vaive. :

5. Allow the unit to pumpdown, until the
evaporator pressure gauge indicates “15
psig”.

Caution: Do not allow the
pressure to fall below 15 psig.

Caution: To prevent compressor
damage, do not allow the unit to
pump down again. Otherwise
catastrophic damage may result.

6. Immediately shutdown the chiller by
turning the Chiller Switch on the UCM to
the STANDBY/RESET position.

7. Close the condenser refrigerant inlet
isolation vaive.

8. Reclaim any refrigerant remaining in
the low side of the system.

8. Reconnect the low pressure control
(4S6) lead which was disconnected in
step 3.

Caution: Do not pumpdown the
unit more than one time in suc-
cession. To do so can resuit in
catastrophic compressor
damage.



10. Remove the motor/economizer
cover.

Caution:To prevent objects from
dropping into the connecting
piping while the
motor/economizer cover is off,
cover the refrigerant to
evaporator at the bottom of the
opening.

11. Remove the existing leads from the
feed-thru terminals. Refer to Figure 9.0-1.

Figure 9.0-1

Motor To Terminal
Connection Diagram
(Viewed from Lead End)

NOTE:

1. Care must be taken when installing the wire ties to ensure that
the motor protection leads do not touch or pass within .50 inch
of the bare metal parts for the motor terminal leads.

2. For 150 and 130 use integral washers and torque to 45 ft-1bs.
For 180 and up use copper washer and torgue to 100 ft-1bs.

3. Use refrigerant Tocktite
on terminals.

Leads from feed thru terminals Motor Housing

e ——— Washer (See Note 23
oo"‘-’ N
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12. Remove the old motor terminals.

13. Apply refrigerant locktite on the new
terminals.

14, Install new washers on the new
terminals.

15. Install the new terminais on the
motor housing and tighten to the torque
specified in Figure 9.0-1.

16. Reconnect the leads to the
replacement terminais.

17. Remove any materials used to
prevent any objects from dropping in to
the system and replace the motot/
economizer cover. Be sure to use a new
cover gasket and tighten the cover bolts.
See Table 6.0-1 for torque specifications.

18. Evacuate the system using the
access valve on the motor/economizer
and the high pressure control (HPC)
access above the condenser inlet
isolation valve. The HPC access is used
to remove any non-condensibles that may
be between the internal compressor
check valve and the condenser inlet
isolation vaive.

19. Remove the wiring to the
load/unload solenoids and the master
solenoid. Connect 115 VAC to the master
solenoid and to the load/unload
solenoids.

20. Evacuate the unit to 500 microns
and isolate the vacuurm pump.
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21. Using refrigerant raise the evaporator
pressure to what it was on the evaporator
before it was relieved. This will give a fairly
accurate refrigerant charge to the unit.

Caution: Do not charge
refrigerant into the unit unless
there is water flow.

Caution: Do not charge
refrigerant into the unit uniess
the temperature/pressure
relationship is above 70 psig.

22. Open the condenser inlet isolation
valves and wait for the evaporator
pressure to rise to 70 psig.

23. After evaporator pressure has
reached 70 psig, slowly open the
condenser outlet butterfly valve.

Caution: Water must be flowing
through the tube bundies during
this entire process. Refrigerant
pressures below 70 psig can
cause freezing and rupturing of
the heat exchangers.

24. For recharging purposes, use the

angie vaive below the evaporator. Start
the unit and charge a liquid directly into
the evaporator while the unit is running.



TRANE

Load and Unload
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Literature File No. RLC-SG-1
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How The Solenoids
Control Loading and
Unloading

Compressor capacity is reguiated by the
slide valve, which is moved to the desired
position by the slide valve piston. Oil flows
in to and out of the cylinder to move the
slide valve piston and the oil flow is
controlled by the loading and unloading of
two solenoid valves (4L2 and 4L3).

The solenoid valves receive momentary
pulsating “load” and “unioad” voltage
signals from the UCM, based on the
system cooling requirements. Control
power flows through the HGBP enable
relay 1U1B(K1) to load and unload the
solenoids.

Control of the valves is achieved via the
two Traic switches Q7 (slide valve load)
and Q8 (slide valve unload), located in
the relay output module 1U1. Functionalty,
Q7 and Q8 operate like a set of contacts.

While the operation of both Triacs is auto-
matically governed by micro module 1U3,
manual control is possible by positioning
the slide valve control switch to LOAD,
HOLD, or UNLOAD.

Note: Manual loading or holding does
not take precedence over the current fimit
(A 75), condenser limit (A 76) or evap-
orator limit (A 77) modes of operation.

9.1-1

To load the compressor, the UCM opens
the load solenoid valve (4L2) and closes
the unioad solenoid vaive (4L3). The
pressurized oil flows into the cylinder and
forces the piston toward the rotors.

The compressor is unioaded when the
load solenoid valve (4L2) is closed and
the unload solenoid valve (4L3) is opened.
Qil “trapped” in the cylinder flows into the
lower-pressure suction area of the
compressor. As the pressure in the
cylinder drops, the slide valve is gradually
moved away from the rotors.

When both solenoid vaives are closed,
the piston cannot move and the present
level of compressor loading is maintained.

When the compressor is shutdown, the
unload solenoid valve is opened and a
spring forces the slide valve to the fully-
unloaded position. The unit will always
start in a fuliy-unloaded mode.



Replacement of the
Load and Unload
Solenoids

Caution: Water must be flowing
through the tube bundies during
this entire process. Refrigerant
pressures below 70 psig can
cause freezing and rupturing of
the heat exchangers.

Note: For 130 to 215 ton units, the
unload solenoid is on the motor
side on the compressor.

For 255 to 300 ton units, the
unload solenoid is on the
discharge side of the compressor.

Pre-pumpdown Checks

Caution: These checks must be
made before pumping down the
system.

1. For Design Sequence "E” units and
late, the hydraulic lines can be isolated
from the rest of the system by closing

the oil shutoff valves, located on the com-
pressor. See the IOM for additional
information. There is no need to pump-
down the unit to service the master
solenoid, oil fitter or oil flow switch.

2. Check to confirm that the oil level in
the oil tank is 2% to 3 inches high. Add
oil, as required, before pumping down the
unit.

3. Water must be flowing through the
evaporator and condenser tube bundles
during the pumpdown procedure.

Caution: Water must be flowing
through the tube bundies during
this entire process. Refrigerant
pressures below 70 psig can
cause freezing and rupturing of
the heat exchangers.

Caution: To prevent damage to
the heat exchangers due to
freezing, start the condenser and
evaporator water pumps before
pumping down the unit.
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Pumpdown Procedure

Caution: Do not deviate from the
following pumpdown procedures.

1. Review all Pre-Pumpdown Checks,
above. Be sure that the oil levelis 24 to
3 inches high.

2. Turn the Slide Valve Switch on the
UCM to UNLOAD position.

3. Disconnect one of the electrical lzads
to the low pressure control {4S6).

4. Ciose the condenser refrigerant outlet
isolation valve.

5. Aliow the unit to purpdown, until
the evaporator pressure gauge indicates
“15 psig”.

Caution: Do not aliow the
pressure to fall beiow 15 psig.

Caution: To prevent compressor
damage, do not allow the unit to
pump down again. Otherwise
catastrophic damage may result.

6. Immediately shutdown the chiller by
turning the Chiller Switch on the UCM to
the STANDBY/RESET position.

7. Close the condenser refrigerant inlet
isolation valve.

8. Reclaim any refrigerant remaining in
the low side of the system.

9. Reconnect the low pressure control
(456) lead which was disconnected in
Step 3.

Caution: Do not pumpdown

the unit more than one time in
succession. To do so can resuit
in catastrophic compressor
damage.

10. Remove the wiring to the load/unioad
solenoids and the master solenoid.

11. Remove the solenoid and repiace it
with the kit, as shown in Figure 9.1-1.



Figure 9.1-1
Solenoid Kit

Solenoid Kit ——

7/8" Krockout E
for Conduit
Fitting

M6 x 35mm Allen Head Bolts

R

= T e Sglencid
Load ‘ i Umload |

S

o) /@
(R Ty o Gasket

Rotor Housing
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12. Evacuate the system using the
access valve on the motor/economizer
and the high pressure control (HPC)
access above the condenser inlet isolation
valve. The HPC access is used to remove
any non-condensibles that may be
between the internal compressor check
valve and the condenser inlet isolation
valve.

13. Remove the wiring to the load/
unload solenoids and the master solenoid.
Connect to 115 VAC.

14, Evacuate the unit to 500 microns
and isolate the vacuum pump. There
should be no more than a 250 micron rise in
% hour.

15. Using refrigerant raise the evap-
orator pressure to what it was on the
evaporator before it was relieved. This will
give a fairly accurate refrigerant charge to
the unit.

Caution: Do not charge refrig-
erant into the unit unless there is
water flow.

Caution: Do not charge refrig-
erant into the unit unless the
temperature/pressure relation-
ship is above freezing.
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16. Open the condenser inlet isolation
valves and wait for the evaporator
pressure to rise to 70 psig.

17. After evaporator pressure has
reached 70 psig, slowly open the
condenser outlet butterfly valve.

Caution: Water must be flowing
through the tube bundles during
this entire process. Refrigerant
pressures below 70 psig can
cause freezing and rupturing of
the heat exchangers.

18. For recharging purposes, use the
angle valve below the evaporator. Start
the unit and charge a liquid directly into
the evaporator.
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The service bulletins listed below are
inserted following this page. They contain
current information and instructions neces-
sary for the proper installation, operation,
and maintenance of the Series R
CenTraVac® Chiller Units.

RTHA-SB-1 Ribbon Cable Abrasions
RTHA-SB-2 Qil Heater Block
RTHA-SB-3 Oil Line Modifications
RTHA-SB-4 Oil Cooler Modifications

RTHA-SB-5 Control Operation, Setup
and Troubleshooting for
. RTHA Liquid Chiller
Control Panel

RTHA-SB-5A Control Operation, Setup
and Troubleshooting for
RTHA Liquid Chiller
Control Panel

RTHA-SB-6 Model RTHA Series R
Centravac Superheat
Parameters

RTHA-SB-7 Model RTHA Series R
Centravac Designators

RTHA-SB-8 Model RTHA Series R
Centravac Ice Making
Panel

RTHA-SB-9 Model RTHA Series R

Centravac QOil Screen
Additions

10.0-1



£ Trane

General RTHA-SB-1

Service

Bulletin

Library : ' Service Literature
Product Section Refrigeration
Product , ~ Rotary Liquid Chillers
Mode! RTHA
Literature Type General Service Bulletin
Sequence ) ’ 1
Date December 7, 1988
File No. SV-RF-RLC-RTHA-SB-1-1288
Supersedes

Subject: UCM Ribbon Cable Abrasion
on RTHA Units

Introduction:

UCM panels on early-production Series R CenTraVacs were manufactured with sharp edges on some of the
assembly’s sheet metal parts. Because of the location of these sharp edges, the ribbon cables that connect
modules 1U1 and 1U2 to micro module 1U3 may be abraded.

Models affected by abrasion of the UCM ribbon cable(s) are RTHA-130 through -215 units with serial numbers up
to (and including) U88L00767.

NOTE: The UCM cable abrasion discussed in this bulletin applies only to RTHA units; the UCM panels used on
CVHE units are not affected.

Discussion:

Sharp edges on the UCM’s sheet metal DIP switch cover and on the uppermost part of the UCM housing may
scrape away the insulation on the UCM’s ribbon cables as the cables rub against these edges. Electrical shorts
to ground or open circuits may occur as a result of this abrasion.

Since the Trane Company has a policy of continuous-product imp! nt, it the right to change specifica-
tions and design without notice. The instaliation and servicing of the squipment referred to in this bookiet should be
done by qualified, experienced technicians.



Corrective Action:
To prevent the ribbon cables from contacting the sheet metal edges identified in Figure 1:

1.Obtain a 12" length of 1/4” OD plastic tubing from a local supplier.

2.Cut the tubing into (4) pieces. To determine the required lengths, refer to Figure 1 and the
actual UCM panel.

3.Slit each tube lengthwise on one side; then slip the pieces of tubing over the sheet metal edges
identified in Figure 1.

4.Carefully check the length of each ribbon cable to assure that it does not rest against any other
component that might cause abrasion.

Figure 1

1/4” OD Piastic Tubing

(Slit lengthwise and slipped over
sheet metal edges.)

Current Production:

All RTHA units with serial numbers of U88L00168 and later were manufactured with enhancements that prevent
ribbon cable abrasion.

The Trane Company
La Crosse, Wisconsin 54601-7599
Printed in U.S.A.

© American Standard Inc. 1988

RTHA-SB-1 , 2
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General | RTHA-SB-2

Service

Bulletin

Library Service Literature
Product Section Refrigeration
Product Rotary Liquid Chillers
Model RTHA
Literature Type General Service Bulletin
Sequence 2
Date 7/20/89
File No. SV-RF-RLC-SB-2-789
Supersedes

Subject: Model RHTA Series R CenTraVac Compressor
Oil Heater Block Replacement

Introduction:

The purpose of this service bulletin is to aid in the installation of the new block-heaters on RTHA
Series R CenTraVac compressors. The heater block replaces all previous designs (di-cast aluminum, rubber
heater for sound attenuation).

Discussion:

This service bulletin provides the service technician who is replacing an inoperative RTHA oil tank
heater with insiructions for properly positioning and installing the new design heater block.

Corrective Action

1. Secure the compressor electrically from operating (open and lock all electrical disconnects).

WARNING: To prevent injury or death be certain open electrical
disconnects before installing oil heater.

2. Remove the old heater from the compressor oil tank.

3. Drill a 3/8-inch hole in the oil tank support bracket closest to the discharge end of the
compressor. Locate the hole 3/4-inch away from the oil tank and 1-1/2-inches in from t.he left edge of
the oil tank support (as viewed from the discharge end of the compressor). Refer to Figure 1.

Caution: To prevent compressor damage, drill through the oil tank support only.
Do not drill through or weld on the oil tank.

Since The Trane Company has a policy of continuous product improvement, it reserves the right to change specifica-
tions and design without notice. The installation and servicing of the equipment referred to in this booklet should be
done by qualified, experienced technicians.



Figure 1

Heater Block and Mounting

Hole Locations

The Trane Company
La Crosse, Wisconsin 54601-7599
Printed in USA.

@American Standard Inc. 1989

RTHA-SB-2

Discharge-End
of Gompressor
Oil Tank

Heater Block

Electrical / Mounting

Leads to UCM Location
Drill 3/8" V
mounting hole.

3/4"

Oit Tank
Support

112 —| -

4. Insert the two (2) heater elements into the heater block. Tip the heater block
up to prevent the heaters from falling out of the block.

Note: Steel wool can be packed around the heater elements to make them fit snug-
gly into the heater block.

5. Apply two (2) i/B-inch beads of heat conductive compound to the back of the
heater block. The compound will be belween the heater block and oil tank
(Figure 2).

6. Rotate the master solenoid coil 90-degrees counterclockwise from its present
position and re-route the oil flow switch wiring so they will not interfere with
positioning the heater block. :

7. Press the heater block against the end of the oil tank at the location shown in
Figures 1 and 2 and hold in position. Position the heater bock mounting bracket as
shown in Figure 2 to hold the heater block in place and install the 8mm x 65mm bolt
through the holes in the mounting bracket and the oil tank support using the 8mm nut
and lockwasher provided.

8. Connect the heater leads to terminals 1TB2-4 and 1TB5-2 in the unit control
panel. See Figure 3.

9. Close the unit disconnects to energize the heaters and bring the oil tank back
up to normal operating temperature.

Caution: If oil has cooled completely, energize the oil tank heat-
ers for a minimum of 8 hours before operating the unit.

Units Affected

The replacement heater block described by this service bulletin replaces all

previous heater biocks used on Model RTHA 130 thru 300 units, design sequences
A thru D.

Parts Ordering Information

This service bulletin is informational only and does not authorize any parts or
labor. One oil tank heater kit is required for each RTHA oil heater to be
replaced. Order these parts from La Crosse, “Ship from 31", and specify the
following part number:

KIT-1491 = RTHA Oil Tank Heater Replacement Kit

2



Figure 2
Qil Tank Heater Block Mounting
Detail

Figure 3
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General RTHA-SB-3

Service

Bulletin

Library Service Literature
Product Section Refrigeration
Product Rotary Liquid Chillers
Model RTHA
Literature Type General Service Bulletin
Sequence 3
Date September 11, 1989
File No. SV-RF-RLC-RTHA-SB-3-989
Supersedes

Subject:  Series R CenTraVac
Oil Line Modification

introduction:

A problem has been identified with the oil line which feeds oil to the compressor bearings. The problem that may
occur is trip out on low oil flow (BF2). Units that are affected are "E" design sequence only (10th digit of unit
model number).

Discussion:

On the "E" design sequence chillers, the external oil lines were rerouted to prevent possible shipping and
installation damage. A portion of the tubing became marginally sized thus it may not deliver enough oil to
activate the oil flow switch. The bearings do get the required amount of oil but you may get nusiance trips on
low oil flow (BF2).

Since the Trane Company has a policy of continuous product improvement, it raserves the right to change specifica-
tions and design without notice. The installation and servicing of the equipment referred to in this bookiet should be

done by qualified, experienced technicians.



Corrective Action:

Caution: Insure that water is flowing through tube bundles during entire process. R-22 pressures below
65 psig can cause freezing and bursting of heat exchangers.

e

. Set slide valve switch to unload.

2. Remove wire fo low pressure control (4S6).

3. Close outIth condénser refrigerant isolation valve.

4. Allow machine to purhp down evapérator to 15-20 psig.
5. Shut chiller off by moving chiller switch to standbyj/reset.
6. Close inlet condenser refrigerant isolation valve.

7. Allow machine to set for 15-20 minutes to allow remaining refrigerant to “gas-off*. Evaporator should rise to
70-80 psig.

8. Open inlet condenser refrigerant isolation valve.
9. Start chiller by mbving chiller switch to autoflocal and pump evaporator down to 2 psig.
10. Shut chiller off by moving chiller switch to standby/reset.

11. Close inlet condenser refrigerant isolation valve. Figure 1 is an illustration of the existing oil system and
Figure 2 illustrates the new oil system.

12. Close oil line isolation valves -~ outlet of oil tank, side of rotor housing, bottom of motor housing.

13. Modify oil system from the existing oil system (Figure 1) to the new oil system (Figure 2).

Caution: Do not use Teflon tape. Particles of the tape could plug orifices. Use "Locktite" refrigerant
sealer, Trane Part No. SEL 0413, or equivalent on pipe threads.

a. Remove tubing and fittings between the two valves.

Note: While steps b thru f are performed there will be refrigerant vapor purging from machine when valves are
removed. This will insure no non-condensibles enter machine. If bleed rate is too high to work with, bleed the
excessive pressure from schraeder valve behind evaporator pressure gauge.

b. Remove angle valve on bottom of motor housing and replace .052 orifice with a .072 orifice. Drilling a 1/8"
hole in the -052 orifice and screwing a sheet metal screw into it will help facilitate its removal.

© American Standard Inc. 1989
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Old Configuration 1/4"

' Figure 1
Copper Tube Assembly

OLD CONFIGURATION
1/4" COPPER TUBE ASSEMBLY

174" NPT X 174" TUBE
ANGLE VALVE, LOCATED
ON SIDE OF ROTOR HOUSING

FROM OIL
FLOW SWITCH

OLD ORIFICE (.052 DIA} .
REMOVE FROM UNDER VALVE EXISTING 1/2" DIA
IN MOTOR HOUSING PORT COPPER LINE

174" NPT X 1/4" TUBE ANGLE
VALVE, LOCATED AT BOTTOM OF
MOTOR HOUSING

1/4" DIA COPPER LINE

174" SWIVEL TEE
172" X 174" TUBE REDUCER
EXISTING FLARE NUT

3 RTHA-SB-3




Figure 2
New Configuration 1/2"
Copper Tube Assembly

NEW CONFIGURATION

/( 172" COPPER TUBE ASSEMBLY

1/4" MALE X 1/4" FEMALE PIPE EXTENSION
[USE IF REQD TO PROVIDE CLEARANCE FOR
172" COPPER LINE)

174" NPT X 1/4" TUBE ANGLE
VALVE INEW VALVE PROVIDED
IN SERVICE-KIT)

172" X 1/4" TUBE REDUCER EXISTING 172" DIA
{(NEW PART PROVIDED IN COPPER LINE
SERVICE KIT)

FROM OIL
FLOW SWITCH

NEW ORIFICE {.072 DIA)
INSERT UNDER VALVE IN
MOTOR HOUSING PORT

172" X 1/4" REDUCER
(NEW PART PROVIDED

IN SERVICE KIT) -
“‘%f:
174" NPT X 1/4" TUBE ANGLE ~\
VALVE (NEW VALVE PROVIDED IN

SERVICE KIT)

NEW 1/2" DIA COPPER

TUBE ASSY. (PROVIDED IN KIT} 172" SWIVEL TEE EXISTING

(PROVIDED IN KIT) FLARE NUT

RTHA-SB-3 4



Install new angle valve on bottom of motor housing.

Remove angle valve on side of rotor housing.

Install pipe extension and new angle valve on side of rotor housing.
Install appropriate tubing and fittings between the two angle valves.
Bend existing 1/2" dia. line from oil switch to meet 1/2" swivel tee.

Purge tubing by cracking open the replacement valves and bleed refrigerant through the oil line
back to the flare nut on the outlet of the flow switch.

S "0 0o

14. Open all oil line isolation valves.

15. Reinstall wire that was removed to the low pressure control (456) that was disconnected in Step 2.
16. Open inlet and outlet condenser isolation valves.

17. Start and put chiller into operation.

Units Affected

RTHA 130-300 design sequence "E" only.
Example: RTHA 255FSEL

JH
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% TRANE"

General RTHA-SB-4

Service

Bulletin

Library Service Literature
Product Section Refrigeration
Product Rotary Liquid Chillers
Model RTHA
Literature Type General Service Bulletin
Sequence 4
Date ) 11/10/89
File No. SV-RF-RLC-RTHA-SB-4-1189
Supersedes

Subject: Model RTHA Series R CenTraVac Oil Cooler
Modification (Kit)

Introduction:

A problem has been identified with the oil cooler used on Series R CenTraVac units, Model RTHA 130 thru 215,
design sequences A thru D. Since failure of the oil cooler can result in compressor mechanical failure, all
units equipped with oil coolers will be identified and repaired immediately.

Discussion:

it has been determined that the vendor-supplied oil cooler used on RTHA 130 thru 215 units has been
internally cracking, aflowing refrigerant oif and water to mix. In addition to the strong probability that
refrigerant oil will migrate to the water side of system, when excessive refrigerant and oil loss occurs on
the refrigerant side, refrigerant-side pressure will fall below water-side pressure, allowing water leakage

into the refrigeration system. This will result in catastrophic damage to the compressor. Present
production RTHA units are not equipped with an oil cooler. The decision to exclude the oil cooler from the
unit design was made before this problem was discovered. Extensive testing has indicated that the oil
cooler is not required for reliable operation of the unit.

Units Affected:
Al units, Model RTHA 130 thru 215, design sequences A thru D only.

Corrective Action

Caution: Insure that water is flowing throutgh the tube bundles during entire process.
R-22 pressures below 65 psig can cause freezing and bursting of heat exchangers.

Note: This procedure does not apply to units that have not been commissioned. For non-commisioned units,
remove oil cooler water lines from the unit and cap flare connections on the water box heads. Do not cap
water connections on the oil cooler. Once the unit has been commissioned, perform the retrofit procedure
that follows.
Since The Trane Company has a policy of continuous product improvement, ii reserves the right to change specifica-
tions and design without notice. The instaliation and servicing of the equipment refetrad to in this bookiet should be
done by qualified, experienced technicians.
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Retrofit Procedure

1. With unit running, tum slide valve control switch on the UCM to UNLOAD.
2. Disconnect one wire from the low pressure control {4S6) at the UCM.

3. Glose condenser refrigerant outlet isolation valve.

4. Allow the unit to pump the evaporator down to 15-20 psig.

5. Shut the unit off by moving chiller switch to STANDBY/RESET.

6. Close condenser refrigerant inlet isolation valve.

7. Let unit rest for 15-20 minutes to allow remaining refrigerant to “gas-off".
Evaporator pressure should rise 1o 70-80 psig.

8. Open condenser refrigerant inlet isolation vaive,

9. Start the unit by moving chiller switch to AUTO/LOCAL and pump evaporator down
to 2 psig.

10. Shut the unit off by moving chiller switch to STANDBY/RESET.
11. Close condenser refrigerant inlet isolation valve.
12. Close angle valve on oil filter outlet.

13. Close both gate valves on either side of oil cooler and disconnect water lines at
the oil cooler.

Note: Steps 14 through 16c must be performed as quickly as possible because
refrigerant vapor will be purging from the system through the bearing oil supply line
during these steps.

14. Disconnect oil lines at the oil cooler.

15. Remove the oil cooler from its mounting brackets.

16. Install the tubing assembly provided in KIT-1516, “U"-side up as shown in Fig-
ure 1 in place of the oil cooler as follows:

a. Connect tubing assembly to flare nut on bearing oil line (Figure 1). Do not
fully tighten nut.

b. Connect flare nut on tubing assembly to oil flow switch outlet (Figure 1).
C. Fully tighten both flare nuts.

d. Using the tubing clamp provided in KIT-1516, secure the new tubing assembly at
one of the existing oil cooler mounting brackets (Figure 1).

17. Remove existing oil cooler water lines all the way back to the condenser water
boxes. Install the flare caps provided in KIT-1516 on the water box connections.

18. Open angle valve on oil filter outlet.

19. Open condenser refrigerant inlet and outlet isolation valves.

20. Reconnect low pressure control {4S6) wire at the UCM (disconnected in Step 2).

21. Put unit back into operation.

Parts Ordering Information

One RTHA oit cooler retrofit kit is required for each RTHA unit affected. Order these
parts from La Crosse, "Ship from 31°, and specify the following part number:

- = i i The Trane Cor
KIT-1516 = RTHA Oil Cooler Retrofit Kit a e r:em1%
Printed in US.A.
2 ©Amesican Standard Inc. 1989



Figure 1
Tubing Assembly Installation for
RTHA 0il Cooler Retrofit

H
/(
ATTACH TUBE CLAMP TO EITHER H
ONE (1) OF THE TwO (2) 0
EXISTING BRACKETS. (SOME
UNITS HAVE ONLY ONE (1) B
BRACKET)
B
//—-OIL INJECTION
= ? o ) B
T MAKE THIS B
CONNECT ION FIRST c |
TO BEARINGS L
H
X_ O O O E
OlL COOLER BRACKET _X
OIL FLOW TUBE CLAMP
SWI TCH
Printed by INLAND PRINT] ING CO., La Crosse, Wi RS/SC
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Product Section Refrigeration
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Model RTHA
Literature Type General Service Bulletin
Sequence 5A
Date February 7, 1991
File No. SV-RF-RLC-RTHA-SB-5A-291
Supersedes RTHA-SB-5-5/5/90

Literature Change History:
RTHA-SB-5 (5/90) — Original Service Bulletin
RTHA-SB-SA (2/91) - Bulletin revised to update electrical schematics and provide additional information on UCM Dip

switch settings.

Subject: Control Operation, Setup and Troubleshooting for RTHA
(Series R) Liquid Chiller Control Panel.

Introduction:

The purpose of this Service Bulletin is to provide control operation and general troubleshooting information for
Trane CenTraVac model RTHA microprocessor control panels.

Discussion:

This bulletin is intended to serve as a supplement to the operation and maintenance literature for RTHA units.
Subjects covered in this bulletin are intended to provide more comprehensive information for RTHA units.

Caution: Be sure to refer to wiring diagrams that apply specifically to the design
sequence of the unit being serviced.

Note:

The Trane Company urges all HVAC servicers working on Trane equipment, or any
manufacturer’s products, make every effort to eliminate, if possible, or

vigorously reduce the emission of CFC, HCFC and HFC refrigerants to the
atmosphere resulting from installation, operation, routine maintenance, or major
service on this equipment. Always act in a responsible manner to conserve
refrigerants for continued use even when acceptable alternatives are

available.

Since The Trane Company has a policy of conti productimp 1, it reserves the right to change specifics-
tions and design without notice. The installation and servicing of the equipment referred to in this booklet should be
done by qualified, experienced technicians.

1
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. Control Panel Codes And Menu Charts

UCP Overview

The microprocessor-based, UCP confrol panel visually indicates chiller operating
and diagnostic codes at the display window; see Figure 1. [f the UCM (i.e., unit
control module) detects a diagnostic condition, it alternately flashes the

3-digit unit operating mode (i.e., code prefix A} at the time the unif shutdown
and the 3-digit diagnostic code (i.e., code prefix B) on the display.

Figure 1
UCP Micro Module 1U3

‘ f CHILLER mmmerrstttecmsscmsenay s(él_':_lLLED w:;lE'%)
i STANDSY/ astn
| [—") REseT 1)
[ 1} auTostoeaL stist
| L]
| AUTO/REMOTE
| wy ax,
r— DISPLAY UNIT STATUS
[ - 1 CHILLED WATER FLOW CURRENT LIMIT
i } COOLING REQUIRED SET POINT %
! RUNNING
! ! aiome
DISPLAY ADVANCE i 1 ADING
M | MANUAL RESET REQURED
: h i REMOTE GHRLED WATER SET PONT] e £
L | REMOTE QURRENT LMIT SETPOINT
pispLaYy A OPERATING COOE l
e DIAGROSTIC FacE SUIDE VALVE
€ CHILED WATER SET POINT CONTROL
D CURRENT LT SET POINT HOLD  weaoAD
£ EXTERING EVAP. TENP. wmo
F LEAVING EVAP, TEMP. : )
N ENTERING COND. TEMR . (\’
3§ LEAVING COND. TEMP.

Note: A latching diagnostic condition (i.e., one requiring manual reset)
detected by the unit control panel cannot be cleared from a higher level device
(i.e., an SCP, Tracer or generic BAS). A manual reset must be performed at the

UCP control panel.

Complete listings of the codes used to identify RTHA operating modes and
diagnostic conditions, along with the display menus, are provided in Tables 1, 2
and 3, respectively.

3 RTHA-SB-5




Table 1
Codes for Unit
Operating Modes

Blank Power Off

AD Standby/Reset

Al Auto (Local or Remote)
A70 Restart Inhibit

AT1 Establish Condenser Water Flow
A72 Start

A74 Run: Normal

A5 Run: Current Limit (1)

A 76 Run: Condenser Limit (2)
A77 Run: Evaporator Limit (3)
A7A Run: Hot Gas Bypass

A 100 External Inhibit

ATC Stop: Minimum Off Time

A 88 Reset

Notes:

1. As the current Emit setpoint is approached, the UCM restricts
further advancing of the compressor slide valve.

2. As the cond fimit setpoint is reached, the UCM restricts
additional compressor loading to avoid shutdown on high con-
denser pressure (b FS), and Initiates a “head rellef request* (i.e.,
optiona! relay).

3, The UCM restricts further retraction of the compressor sfide
valve to avold a unit shutdown on low evaporator refrigerant
temperature (b Fb).

RTHA-SB-5

Table 2
Unit Diagnostic Codes

b A3 Evaporator Refrigerant Temp. Range Manual
b A4 Sensor Failure - Motor Temp. Sensor #1 Manual
b A7 Sensor Failure - Motor Temp. Sensor #2  Manual
b A8 Sensor Failure - Motor Temp. Sensor #3 Manual
b Ab Sensor Failure - Evap. Leaving Water
Temperature Sensor Manual
b Ac Sensor Failure - Condenser Refrigerant
Pressure Sensor Manual
b Ad Sensor Failure - Evaporator Refrigerant
Temperatur Sensor Manual
b AE Sensor Failure - Ambient Temperature
Sensor (Opt.) Manual
b 80 Sensor Failure - Discharge Gas. Temp.
Sensor Manual
b b5 Low Evaporator Refrigerant Pressure Manual
b d9 Extended Power Loss Automatic
b de Condenser Water Flow Overdue Manual
b €2 Momentary Power-loss Automatic
b E3 Phase Imbalance Manual
b £t4 Phase Loss Manual
b ES Phase Reversal Manual
b E7 High Motor Temperature Manual
b E8 0il Flow Switch Closed Manual
b E9 Stop Relay Manual
b Ec Running Overload Manual
b Ed Chilled Water Flow Failure Automatic
b FO Starter Transition Failure Manual
b fl Running External Interlock (Opt.) Manual
b F2 Low 0il1 Flow Manual
b F5 High Condenser Refrigerant Pressure Manual
b F7 Condenser Water Flow Failure Automatic
b F8 Improper Unit Identification Manual
b Fb Low Evaporator Refrigerant Temperature Manual
b FF Unit Control Module Manual
b 84 High Discharge Gas Temperature Manual
Notes:

1. Check the "Manual Reset Required” status Indicator light to determine i manual reset Is
necessary,

2. 1t Is not possible to clear a latching diagnostic condition {Le., one requiring manual system
resef) at the unit from a higher level device {e.g., 8 system contro! panel, Tracer, or generic BAS).



Table 3
Display Menus

Operating Mode
(see Table 3)

Operating Mode
(see Table 3)

Last Diagnostic
(see Table 4)

Last Diagnostic
(see Table 4)

Chilled Water Setpoint
Standard-range: 37 thru 60 f
Extended-range: 20 thru 70 F

Panel Chilled Water Setpoint
Range: ---, 20 thru 70 F ---

Active Current Limit Setpoint
Range: 40 thru 100% RLA

Panel Current Limit Setpoint
Range: ---, 40 thru 100% RLA ---

Entering Evaporator Water
Temperature (Opt.)
Range: ---, 12 thru 91 f ---

Evaporator Refrigerant Temp. (2)
Diag. Code: b Ad
Range: -4 thru 42 F ---

Leaving Evap Water Temp.
Diag. Code: b_Ab
Range: 12 F thru 91 F

Control Response Setpoint
Range: 1 thru 237

Entering Condenser Water
Temperature (Opt.)
Range: ---, 28 thru 142 F

Start Differential Setpoint
Range: 2 thru 10F

C LTy 1o | m

Leaving Condenser Water
Temperature (Opt.)
Range: ---, 28 thru 142 F, --

Condenser Limit Setpoint
Range: 80 thru 120% HPC

(Blank)

o Oyg) |l

Evaporator Refrigerant “Trip"
Setpoint (Diag. Code: b_A3)

Standard-range = 29 thru 34 F
Extended-range = 0 thru 34 F

Notes:

1. To switch from "operator’s menu" to the "serviceman's menu" on the UCM dispiay, turn the Slide Valve
Control Switch to “Hold". To switch back to “operator’s menu®, turn the switch to any position other than

"Hold".

2. For further information on any of the items listed in the "serviceman's menu", contact a qualified service

organization.
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Figure 2
Associated Research Model 45
Phase Sequence Indicator

RTHA-SB-5

RTHA Compressor Electrical Phasing

Note: It is essential that proper rotation of the RTHA compressor be
established before the machine is started. Proper motor rotation requires
confirmation of the electrical phase sequence of the power supply. The motor i3
internally connected for clockwise rotation with the inlet power supply phased A,

To confim the correct phase sequence (ABC), use a Model 45 Associated Research
Phase Indicator or equivalent. See Figure 2. :

Basically, voltages generated in each phase of a polyphase alternator or circuit
are called phase voltages. In a three-phase circuit, three sine wave voltages

are generated, differing in phase by 120 electrical degrees. The order in which
the three voltages of a three-phase system succeed one another is called phase
sequence or phase rotation. This is determined by the direction of rotation of
the alternator. When rotation is clockwise, phase sequence is usually called
"ABC", when counterclockwise, "CBA”".

This direction may be reversed outside the alternator by interchanging any two of
the line wires. It is this possible interchange of wiring that makes a phase
sequence indicator necessary if the operator is to quickly detemmine the phase
rotation of the motor.

BLACK YELLOW
RED
YELLOW a l{;?)(

BLACK

MODEL 45
PHASE SEQUENCE
INDICATOR
90 700V 4OC.P.S.

AlsocuTio RrsrAsch, e,
Lo T yarery

RED

\
7 YELLOW

Note: It is essential to confirm that proper phase rotation is established,

Phase A to L1, Phase B to L2, and Phase C to L3. It is extremely important that
phase rotation be checked with a_phase sequence indicator before startup of
chiller due to the possibility of catastrophic damage to compressor occurring if
rotation is reversed.

Do not rely on the phase sequence relay in the starter panel (remote or unit
mounted) or motor terminal box to indicate phase rotation on initial start-up or

if building power has been modified. If rotation is incorrect, change the

phasing at the incoming power to the starter. Do not attempt to change rotation
at the motor terminals.



Correcting Improper Electrical Phase Sequence

Proper compressor motor electrical phasing can be quickly determined and
corrected before starting the unit. Use a quality instrument such as an
Associated Research Model 45 Phase Sequence Indicator and follow this procedure:

1. Tum chiller switch on the UCM to STOP/RESET position.

2. Open the electrical disconnect or circuit protection switch that provides

line power to the line power terminal block (2CB1 or 2TB2) in the control panel
or to the unit-mounted disconnect.

3. Connect the phase sequence indicator leads to 2CB1 or 2TB2 (or disconnect)
as follows:

Black {Phase A) 1

Red (Phase B) 2

Yellow (Phase C) 3

4. Turn power on by closing the unit supply power fused disconnect switch.

5. Read the phase sequence displayed on the indicator. The "ABC" LED on the
face of the phase- indicator will glow if phase sequence is ABC.

WARNING! To prevent injury or death due to electrocution,
take extreme care when performing service procedures with
electrical power energized.

6. If the "CBA" indicator glows instead, open the unit main power disconnect
and switch two line leads on 2CB1 or 2TB2. Re-close the main power disconnect
and re-check phasing.

7. Reopen the unit disconnect and disconnect the phase indicator.

Phase Monitor Operation for Remote and
Unit Mounted Starters

2U1 Unit Mounted Starter Phase Reversal Monitor will look at
incoming power to make sure that a clockwise rotation is confimed. If phasing
is correct Pilot Relay (2K5) will pull in and begin the start procedure. in the
event of a counterclockwise rotation, Phase Reversal Monitor (2U1) will not close
its contact which will not allow Pilot Relay (2K5) to energize, therefore the

start procedure will not occur. In some cases, when the C.T.’s do not sense
cuirent draw but a start is initiated and the Phase Monitor focks out (2K5), a
phase-loss diagnostic may occur.

4U1 Remote Mounted Starter Phase Reversal Monitor monitors
phasing at motor terminals T1, T2, and T3. When the starter contactor pulls in
and phasing is incorrect the contactor will instantaneously drop out. When 4U1
detects a counterclockwise rotation 4U1 contacts will close, energizing 4K18.
One contact of the Phase Reversal Lockout Relay (4K18) will open and the other
set of contacts will close causing the Phase Reversal Indicator to light and lock
in 4K18. When the normally closed contact of 4K18 opens, power is no longer
allowed to 1U2 to continue the start procedure.

RTHA Electrical Diagrams

Refer to Figures 3 through 6 for typical RTHA wiring schematics and connection
diagrams.
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Temperature Range

The paosition of DIP switch No. 4 on switch block S8 determines the range of
adjustability for the chilled water and evaporator refrigerant "trip" point
potentiometers. The standard temperature range for the chilled water setpoint is
37 F to 60 F, and that of the evaporator refrigerant "trip" point is 29 F to 34

F. When the extended temperature range function is enabled, however, these
control ranges are expanded to include 20 F to 70 F for the chilled water
setpoint, and 0 F to 34 F for the evaporator refrigerant “trip" point.

Caution: DIP switch No. 4 should be On unless the unit is
designed to operate beyond the standard temperature range.
Improper chiller operation at "extended" temperature range
conditions may result in catastrophic equipment failure.

Unit of Measure

DIP Switch No. 5 on switch block S9 determines whether the temperatures shown on
the micro module’s display are indicated in degrees F or degrees C. DIP switch

No. 5 should remain in the "On* position for all domestic chiller applications.

Switch Block S3: Frequency; Phase Imbalance

$3-1 Transition Time 2.8 Seconds 8.4 Seconds
$3-2 Transition Time 2.8 Seconds 8.4 Seconds
$3-3 Transition Time 2.8 Seconds 8.4 Seconds
$3-4 Transition Time 2.8 Seconds 8.4 Seconds
$3-5 Transition Time 2.8 Seconds 8.4 Seconds
$3-4 Transition Time 2.8 Seconds 8.4 Seconds
$3-5 Transition Time 2.8 Seconds 8.4 Seconds
$3-6 Frequency 50 Hertz 60 Hertz

$3-7 Phase Imbalance Overridden Operational

Transition Time

This is the time allotted from initial motor starting to the time the UCM
initiates starter transition to place the motor across line (i.e., auto-
transformer and Wye Delta starters). Transition time on an RTHA is strictly
a function of time.

Dip Switches Nos. 1_thru 5 on switch block S3:

On UCM's with ID # of X13650329 (Right hand side of UCM) these switches are not
used. The transition time of these UCM's is 2.8 seconds and is not adjustable.

On UCM'’s with ID # of X13650401 (Right hand side of UCM) October "80 and later
production) these switches will determine transition time.

All 5 switches ON = 2.8 seconds for RTHA 130-215.
All 5 switches OFF = 8.4 seconds for RTHA 255-450.

All 5 switches must be set alike {i.e., all 5 ON or all 5 OFF).

Frequency Adjustment (50/60 Hz)

DIP switch No. 6 on switch block S3 allows the UCM to accept either 50- or
60-hertz supply power, depending on its position. This DIP switch must be
configured to match incoming power.

Phase Imbalance
DIP switch No. 7 of switch block S3 determines whether or not this motor

protection function is operational. DIP switch No. 7 should remain in the "Off*
position. However, if jobsite conditions cause nuisance "trips”, this protection
may be overridden temporarily until the problem is diagnosed and corrected.

Switch Block S1: Rated Load Amps (RLA) Setpoint

The RLA setpoint is factory set using DIP switches No. 1 through 8 of switch

block S1, and is based on nameplate RLA, cumrent transformer ratio selection, and
other design constants. RLA *trip” point is based on current transformer (Ch
selection, and adjustment resolution is 1% of RLA minimum. To determine the
appropriate DIP switch setting combination, review the data provided in Tables 4
and 5. Use Steps 1 through 5 along with Table 4 to determine the appropriate RLA
“factor" for your unit; then locate that *factor” in Table 5 to verify that the

factory set S1 DIP switch arrangement is correct.
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Table 4
Unit RLA/Meter Scale
Conversion

to 35.

28.6 7 150 : 5 3 50
35.8 to  42.8 180 : 5 3 60
42.9 to 53.5 150 : 5 2 75
53.6 to 64.2 180 : 5 2 80
64.2 to 71.4 200 : 5 2 100
71.5t0  89.2 250 : 5 2 125
83.3 to 107.1 150 : 5 1 150
107.2 to 128.5 180 : 5 1 180
128.6 to 142.8 200 : 5 1 200
142.9 to 178.5 250 : 5 1 250
178.6 to 214.2 300 : 5 1 300
214.3 to 250.0 350 : 5 1 350
250.1 to 285.7 400 : 5 1 400
285.8 to 357.1 500 : 5 1 500
357.2 to 428.5 600 : 5 1 600
428.6 to 500.0 700 : 5 1 700
500.1 to 571.4 800 : 5 1 800
571.5 to 714.2 1000 : 5 1 1000
714.3 to 857.1 1200 : 5 1 1200
857.2 to 1071.4 1500 : 5 1 1500
1071.5 to 1285.7 1800 : 5 1 1800
1285.8 to 1500 2100 : 5 1 2100
1500.1 to 1785.7 2500 : § 1 2500

Notes:

1. The CT (current transformer) ratio represents the size of the current
transformers used with the specified RLA range.

2. Each “primary turns* (PRI) value indicates the number of times that the main
power line passes through its current transformer.

Examples: PRI = 1 PRI =2

Bt

3. If ampmeters are used with the CTs, their full-scale defiection will equal
the "meter scate" values in this table.

Note: Meter Scale = CT Ratio (@)

Primary Turns (2)

RTHA-SB-5 18



Table 5
RLA Factor/S1 DIP Switch Settings
Conversion

0.799964 off Off off 0ff Off Off off off 0.861248 off On Off On On off off On

0.801220 Off Off Off Off Off Off Off On 0.862707 Off  On off On On Off On On
0.802480 oOff Off Off Off Off Off On On 0.864171 Off On Off  On On On Off On
0.803743 off Off Off Off Off On Off  On 0.865198 Off  On On off Off Off Off Off
0.805011 Off Off Off Off Off On On On 0.865640 off On Off On On On On On
0.805022 off Off Off Off On off  Off  Off 0.866670 off  On On Off Off Off Off On
0.806294 off Off Off Off On Off Off On 0.868148 off On On Off Off Off On On
0.807570 Off Off Off Off On off - On On 0.869631 off On On off Off On off  On
0.808850 oOff Off Off Off On On Off  On 0.871119 off  On On Off Off On on On
0.810134 Off Ooff off off On On On Cn 0.871132 off On On off On off off off
0.810180 off Off Off On off Off Off  Off 0.872625 off  On On off  On off Off On
0.811468 off Off Off On Off Off Off On 0.874123 off  On On off  On off On On
0.812761 off Off Off On Off Off On On 0.875627 Off On On Off  On On off  On
0.814058 off Off Off On Off  On off On 0.877136 off  On On Off  On on On On
0.815359 off Off Off On off  On On on 0.877189 off  On On On off Off Off Off
0.815370 oOff Off Off On On Off  Off  Off 0.878704 Off On On On Off Off Off On
0.816676 off Off Off On On Off Off On 0.880223 off On On On off Off On On
0.817985 off Off Off On on Off On on 0.881748 off  On On On off  On off  On
0.819298 off Off Off On On On off  On 0.883278 Off  On On On off  On On On
0.820220 off Off Off On off Off Off Off 0.883292 off On On On On off Off  Off
0.820617 Off Off Off On On On On On 0.884828  Off On On On On off Off On
0.821541 off Off On Off Off Off Off On 0.886369 off On On On On off  On On
0.822867 Off Off On off Off Off On On 0.887916 off  On On On On On off  On
0.824197 off Off On off Off On off On 0.889468 off  On on On On On On on
10.825531 off Off On off Off On On On 0.880515 on Off Off Off Off Off Off  Off
0.825543 off Off On off On off Off  Off 0.892076 On off Off Off Off Off Off On
0.826881 off Off On off  On off Off On 0.893643 on oOff Off Off Off Off On On
0.828224 off Off On off On off  On oOn 0.895216 On off Off Off Off On Off  On
0.829572 off Off On off  On On off  On 0.896794 on off off  Off Off On On On
0.830924 off Off On off  On On On On 0.896808 on off Off Off On off  Off  Off
0.830972 off Off On On Off Off Off  Off 0.898392 on off oOoff Off On off Off On
0.832328 off Off On On Off Off Off On 0.899981 On off Off Off On Off On On
0.833689 off Off On On Off Off On On 0.801577 On Off Off Off On On off  On
0.835055 off Off On On Off On off  On 0.503178 On off Off Off On On On On
0.836425 off Off On On Off On  On On 0.903234 On Off Off On Off Off Off  Off
0.836437 off Off On On On off  off  Off 0.904841 On off Off On off Off Off On
0.837812 off Off On On On Off Off On 0.906454 On off Off On off off On On
0.839192 off Off On On On Off On On 0.908073 On off Off On off On off On
0.840576 off Off On On On On off On 0.909697 on Off Off On Off On on On
0.841964 off Off On On On On On On 0.909712 On off Off On On off Off  Off
0.842654 Off  On off Off Off Off Off Off 0.911342 On off Off On On off Off On
0.844050 Off On off Off Off Off Off On 0.912979 On off Off On On off  On On
0.845450 Off  On off Off Off Off On On 0.914621 On off Off On On On Off  On
0.846855 off On off off off On off On 0.916270 On off off On On On On On
0.848265 off On off Off Off On On On 0.915773 On Off  On Off OFf Off Off Off
0.848278 off On off Off On off  Off  Off 0.917426 on Off  On Off Off Off Off On
0.849692 off On off Off On off Off On 0.919084 On off On Off Off Off On On
0.851112 off On off Off On off On On 0.920749 On off On off Off On off  On
.852536 off On off Off On On Off On 0.922420 On off On Off Off On on on
g.gssgss off  On off Off On On On On 0.922435 On off  On Off On off Off  Off
0.854016 off  On off On off Off Off  Off 0.924112 On off = On off On off Off On
0.855450 off  On off On Off Off Off On 0.925795 On off On off On off On On
0.856889 off  On off  On Off Off On on 0.927485 on off On Off On On On off
0.858333 off On off . On Off  On off On 0.929180 On off On Off On on On on
0.859782 off  On 0ff  On off  On On On 0.929241 On off On On off Off Off  Off
0.859794 off On off On On off  Off  Off 0.930943 On off On On off Off Off On
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Table 5 {Concluded)

0.932652 On off On On off  Off On On
0.934367 On off On On off On Off On
0.936088 On off On On off On- On On
0.836103 On off On On On off  Off off

0.937831 On off On On On off  Off On
0.939566 On off On On On off On On
0.941307 On off On On On On off On
0.943054 On off On On On On On On

0.943922 On On off off  Off Off off Of f
0.945680 On On off off  Off off off On
0.947444 On On Off Off Off off On On
0.949214 On On off off off On off On

0.950982 On On off off Off On On On
0.851008 On On Ooff Off On Off ~Off  Off
0.952782 On On Off Off On Off Off On
0.854583 On On Off Off On off On On

0.956381 On On off Ooff On On Off On
0.958185 On On off off On On On On
0.958249 On On Off On off  Off off off
0.960061 On On Off On off  Off off On

0.861880 On On Off On Off off On On
0.963706 On On off On Off On off On
0.865538 On On off On off On

0.865555 On On Off On On Off Off Off

0.967395 On On off On On Off off On
0.869242 On On off On On off On On
0.971097 On On Off On On On off On
0.872958 On On off On On’ On On On

0.872397 On On On off off Off Off  Off
0.974264 On On On off Off - Off Off On
0.976138 On On On off off Off On On
0.978019 On On On off Off On off On

0.979907 On On On Off off  On On On
0.879924 On On On Off On off Off  Off
0.981820 On On On off On off Off On
0.983723 On On On Off On off On On

0.985634 On On On off On On off On
0.887553 On On On off On On On []]
0.987621 On On On On off off off off
0.989547 On On On On off off off On

0.991481 On On On On off off On On
0.893423 On On On On off On Off On
0.995372 On On On On off On On On
0.995389 On On On On On off off Oof f

0.997347 On On On On On off off On
0.999312 On On On On On off On On
1.001284 On On On On On On off On
1.003265 On On On On On On On On

1. Check the unit nameplate (or design specifications) to establish the
chiller's RLA.

2. Determine th.e appropriate "meter scale” value from Table 4. To do this,
compare the unit RLA with the RLA range values in Table 4: select the appropriate
RLA range and read across the table to find the corresponding meter scale value.
3. Use the following equation to determine the "RLA factor".

RLA Factor = RLA x 1.4
Meter Scale
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4. Use Table 5 to find the S1 DIP switch settings that comrespond to the RLA
factor determined in Step 3. Select the RLA factor in Table 5 that is closest to
the RLA factor calculated in Step 3.

5. Compare the DIP switch settings identified in Table 5 (Step 4) with the
factory set S1 DIP switch setting combination.

Input Connections (and Terminal Designations)

All electrical connections made at micro module 1U3 are low voltage (i.e., 30
volts AC or less); never connect wires carrying more than 30 volts to terminal
strips 1TB6, 1TB3 or 1TB4. Further, never route wiring carrying voltages
exceeding 30 volts through the upper half of the 'unit control panel!

Caution: Connecting any device or wiring that carries
more than 30 volts to 1TB6, 1TB3 or 1TB4 will destroy micro
module 1U3.

Terminal strip connections for the micro module are illustrated in Figures 4 and
6 of this bulletin and are described in the following paragraphs.

Terminal Strip 1TB6: Bidirectional Communications Link
(1TB6-1, -2)

This connection port is provided for a twisted-pair communications link; this
link may be used with another machine, or with a higher level control panel
(e.g., an SCP system control panel).

Note: Remember that there are no polarity requirements when connecting
communication wires.

Terminal Strip 1TB3

Note: See sensor charts section of this bulletin for a breakdown of temperature
and pressure input accuracies; only "displayed" accuracies are indicated below.

Leaving Evaporator Water Temperature Sensor (1TB3-1, -2)
Standard thermistor 4RT1, which monitors the temperature of the chilled water
leaving the unit, is connected to these terminals.

Sensor and input specifications are as follows:

[ 1 Operating Range
15Fto 90 F
[ ] Displayed Accuracy;
+/- 1.5 F from 20 F thru 70 F
+/- 2.5 F from 70 F thru 80 F and,
+/- 25 F from 15 F thru 20 F
[]1 Indication
At front panel display (i.e., item "F" of operator'’s menu).
[1 Open
Diagnostic (on startup bAb}
[]1 Shorted
No diagnostic; display reads "—".
[ ] Leaving Water Temperature Low Limit
35.3 F for standard-range units only.

Note: The UCM’s “differential-to-stop" criteria are typically used to cycle off
the chiller - not this "low limit" function! Notice, too, tt_xa! the "Cooling
Required® status indicator light goes out when a "low limit" occurs; no

diagnostic is generated.
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Entering Evaporator Water Temperature Sensor (1TB3-3, -4)
The optional thermistor (4RT2) connected to these terminals monitors the
temperature of the chilled water entering the unit.

Sensor and input specifications are as follows:

[1 Operating Range
15Ft080F
[ ] Displayed Accuracy
+-15F from20 F to 70 F
+/- 25 F from 70 F to 80 F and,
+/-25F rom 15 F to 20 F
[1 Indication
At front panel display (i.e., item “E" of operator's menu).
[1 Shorted ,
No diagnostic; display reads "—".
[1 Open
No diagnostic; display reads "—".

Spare Temperature Sensors (1TB3-5, -6; 1TB3-7, -8)

Themmistors (i.e., 4RT3 and 4RT4) connected to terminals 5 through 8 on 1TB3 are
optional. These "spare temperature” inputs are expected to be used for

monitoring entering (1TB3-5, 1TB3-6) and leaving (1TB3-7, 1TB3-8) condenser water
temperatures. Actual sensor temperatures can then be viewed on the UCM display

(i.e, menu item "H" for entering condenser water, and "J" for leaving condenser
water).

Sensor and input specifications are as follow:

[] Operating Range
30 F to 140 F
[ 1 Displayed Accuracy
+-1.8 F from 60 F to 110 F
+{- 2.5 F from 30 F to 60 F and,
+-25F from 110 Fto 140 F
[1 indication
At front panel display (i.e., items "H" and "J" of operator's menu).
[1 Shorted
No diagnostic; display reads *—".
[1 Open '
No diagnostic; display reads "--".

Condenser Refrigerant Pressure Transducer (1TB3-9, -10, -11)
This pressure transducer (1R1) is mounted inside the unit control panel and is
"T'd" into the condenser gauge line. Transducer output is of the 3-wire,

variable resistance type. To assure proper operation, these 3 wires must be
connected to terminals 9, 10 and 11 of 1TB3.

Pressure transducer and input specifications follow:

[ ] Operating Range
0 psig to 500 psig
[] Indication
None
[ 1 Shorted (1TB3-10 TO -11)
Diagnostic b AC
[1 Open
No diagnostic

Evaporator Refrigerant Temperature Sensor (1TB3-12, -13)
This standard thermistor (4RT5) monitors evaporator refrigerant temperature.
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Sensor and input specifications follow:

[ ] Operating Range
S51t0150 F

[ ] Displayed Accuracy
+-10Fat290F
+-15Fat300F
+/- 2.5 F from O F thru 28 F
+/- 25 F from 31 F thru 34 F
+/- 5.5 from -5 F thru -1 F and,
+/- 5.5 F from 35 F thru 40 F

The UCP displays evaporator refrigerant temperatures ranging from
-4 F thru 42 F. See "Temperature Sensor Checkout Procedure" in this bulletin

for accuracies outside the display range.

[ 1 indication

At front panel display (i.e., item " " of serviceman’s menu).
[ 1 shorted

Diagnostic b Ad; must not trip < 150 F
[1 Open

Diagnostic b Ad; must not trip > -5 F

Ambient Temperature Sensor (1TB3-14, -15)

This optional thermistor (4RT8) is used with the optional, ambient-based, chilled
water reset function. A visual indication (i.e., on the UCM's display) of the
temperature registered by this sensor is not available.

Sensor and input specifications follow:

[ 1 Operating Range
40 F to 150 F; see sensor conversion data for accuracies.
[]1 Indication
None
[] Shorted
Diagnostic b AE; must not trip < 150 F
[1 Open
No diagnostic

Note: Input terminals 1TB3-14 and -15 are also used when the chiller is
controlled by an SCP System Control Panel equipped with the condenser limit
option. (For further information, refer to the appropriate SCP installation
manual and operator's guide.)

External Inhibit (1TB3-16, -17)

Auxiliary terminal connections for a customer specified or installed non-atching
unit start/stop signal. Terminals 1TB3-16 and 1TB3-17 must be jumpered if this
external interlock is not used.

Note:

If the unit is supplied with Ice-Making Control, the external inhibit terminals
will be occupied by ice-making controls.

Diagnostic A100. Refer to Figures 4 and 6, notice that the unit ships from tht_a
factory with a jumper installed between the extemal inhibit terminals. The unit
will not operate unless Teminals 1TB3-16 and 1TB3-17 are shorted.

External inhibit input specifications follow:

[] Circuit is monitored by a 12 VDC, 45 mA current.

[] Customer-supplied devices connected to these terminals must be compatible
with current described above; gold-plated contacts are recommended to avoid

oxidation resistance.

Note: Use an isolation relay to limit electrical noise interference, and to
reduce the possibility of feeding voltage into micro module 1U3.
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Proof of Chilled Water Flow (1TB3-20, -21)
These terminals monitor the status of the chilled water pump relay (1K16)
contacts.,

If the contacts of 1K16 are closed (i.e., terminals 1TB3-20 and -21 are shorted),
proof of closure is signalled by the illumination of the "chilled water flow"
status indicator light. (These contacts must only close when there is actually
chilled water flow - i.e., both chilled water flow switch 552 and auxiliary

chilled water pump contactor 5K1 are closed) A built-in time delay of two
seconds (i.e. maximum without flow) is designed to eliminate nuisance tripouts
caused by a fluttering flow.

if 1K16’s contacts are open, the input at terminals 1TB3-20 and -21 should also
be open and the "chilled water flow" status indicator light off. Nonlatching
diagnostic b Ed is generated if the chiller switch is set at one of the "Auto”
positions and a start-up is attempted at this time. (The UCM will not generate a
b Ed diagnostic if the chiller switch is set at "Standby/Reset".)

Note: 1K16’s contacts must open whenever the chilled water flow rate is either
below the minimum acceptable level, or nonexistent (i.e., 582 or 5K1 are open).

Remember that the customer-supplied flow/pressure switch and pump interlock
circuit must be connecled to terminals 1TB7-5 and 1TB7-3 in the high-voltage
section of the unit control panel; this circuit powers chilled water pump relay
1K16.

Caution: Do not connect the 120V flow switch interlock circuit
to terminals 1TB3-20 and -21, or micro module 1U3 will be
damaged.

Proof of Condenser Water Flow (1TB3-22, -23)

These terminals monitor the status of the condenser water pump relay (1K17)
contacts.

if the contacts of 1K17 are closed {j.e., input terminals 1TB3-22 and 23 are

shorted), proof of closure is signalied by advancement from operating code A 74
(i.e., "establish condenser water flow") to A 72 (i.e., "start").

Note: 1Ki7’s contacts must only close when there is actually condenser water
flow (i.e., proven by closure of both condenser water flow switch 583 and
auxiliary condenser water pump contactor 5K2),

If 1K17's contacts are open, the input at terminals 1TB3-22 and 23 should also

be open. In the event that condenser water flow is lost during chiller

operation, the unit is shut down on nonlatching diagnostic b F7 and a restart i
attempted. Latching diagnostic b dC is generated if condenser water flow is not
established within 3 minutes of initiation of operating mode A 71.

Note: 1K17’s contacts must open whenever condenser water flow is either below
the minimum acceptable rate, or nonexistent (i.e. both 583 and 5K2 are open).

Remember that the customer-supplied flow/pressure switch and pump interlock
circuit must be connected to terminals 1TB7-6 and 1TB7-4 in the high-voltage

section of the unit control panel; this circuit powers condenser water pump relay
1K17.

Caution: Do not connect the 120V flow switch interlock circuit
to terminals 1TB3-22 and -23, or micro module 1U3 will be
damaged beyond repair.

Low Pressure Cutout (1TB3-24, -25)

These terminals monitor the pressure in the evaporator, If the pressure falls

below 45 +/- 10 psig for design sequence A thru E closure of 456 between 1TB3-24
and 1TB3-25 will shut down the unit giving a latching diagnostic (b b5). For

design sequence F and on the low pressure cutout is 26 +/- 10 psig.
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Terminal Strip 1TB4

Proving Oil Flow (1TB4-1, -2)
Sufficient oil flow through bearing oil supply system must be confirmed within 30
seconds by closing oil flow switch 4S5, or unit locks out on low oil flow b F2.

Note: it 455 is closed before compressor start-up, b E8 is displayed. This
checks for an oil flow switch that is not functioning properiy.

Running External Interlock (1TB4-3, -4)

Terminals 3 and 4 of 1TB4 accept a switch input that indicates a system fault
(i.e., detected by a customer-supplied remote device) requiring a unit shutdown.
This function is only active when the unit is running and transition is complete.

Notice that as long as the micro "sees" an open input at Terminals 3 and 4, no
fault is detected. If the input is shorted, however, a fault requiring unit
shutdown occurred, and micro module 1U3 responds by initiating latching
diagnostic condition b F1. Unit requires manual reset.

Specifications for the running external interlock input are as follows:
[ 1 This fault circuit is monitored by a 12 VDC, 45 mA current.

[ 1 Customer-supplied devices connected to these terminals must be
compatible with the current described above; gold-plated contacts are
recommended to avoid oxidation resistance.

Notes: Use an isolation relay to limit noise interference, and o reduce the
possibility of feeding voltage into micro module 1U3.

"Transition Complete" Contacts (1TB4-5, -6)

This terminal input allows the micro module to monitor the main run starter
contactor (2K2) to determine whether transition has occurred. A shorted input
indicates that transition is complete, while an open input "tells” the micro that
transition is not occurred.

Note: The shield wire must be taped off at the 2K2 contacts and grounded to a
ground lug provided in the starter panel (i.e., at the 2TB1 terminal strip end of
these leads). These leads are not shielded between the starter panei and unit
control panel.

Following is the specification for the “transition complete” input to micro
module 1U3:

[] The “transition complete* circuit is monitored by a 12 VDC, 45 mA
current,

3-Phase Current-Sensing Input (1TB4-7 thru -12)

These 6 terminals accept 3 AC signal inputs that are representative of the
compressor motor's AG current draw. Line current is stepped down by 2 sets of
current transformers. Each set of current transformers contains 3 transformers;
the first steps the line current down to a 0-5 amp signal, and the second further
steps down the 0-5 amp signal to a milliampere (mA) signal.

Caution: Do not connect the 0-5 amp output signal of the
primary transformer directly to micro module 1U3, or
destruction of the module will result.

Following are specifications for the 3-phase current-sensing input:

[ 1 Overall Accuracy
5 to 140 +/- 5% RLA

[1 Open
Diagnostic b E2 (i.e., momentary power loss), diagnostic b E4
(i.e., phase loss), or diagnostic b E5 (i.e., phase reversal).
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Connections at terminals 7 through 12 are as follows:

[] Teminals 1TB4-7 and -8 are connected to secondary transformer 2T7
on L3.

[]1 Terminals 1TB4-8 and -10 are connected to secondary transformer 2T6
on L2.

[ 1 Terminals 1TB4-11 and -12 are connected to secondary transformer
275 on L1.

Note: It is essential that the comect polarity is maintained in all current
transformer connections. Consuit the appropriate starter wiring diagram to
confirm that proper connection polarity is established.

Discharge Temp Sensor (1TB4-19, -20)
The temperature sensor that monitors compressor discharge temperature {i.e.,
thermistor 4RT8) is connected to these terminals.

Note: Remember that the discharge temperature setting is not adjustable.
Specifications for the discharge temperature sensor input are as follows:

[ 1 Operating Range
40 Fto 250 F
[] Shorted
Diagnostic b A9; must not trip < 195 F
[1 Open
Diagnostic b A9; must not trip > 90 F
[ ] Discharge Temp Sensor "Off" Point
205 F; results in a latching diagnostic b 80

Motor Winding Temperature Sensors (1TB4-15 thru -18)

The leads of the 3 temperature sensors (4B1R2, 4B1R3, 4B1R4) buried in the
compressor motor windings are connected o these input terminals. Check the unit
wiring diagram to property identify individual sensor wires.

Note: Notice that the "common” leg of each sensor is connected to terminal
1TB4-17.

Specifications for the motor winding temperature sensor inputs are as follows:

[ ] Operating Range
50 Fto 310 +/-5F
[1 Open
Diagnostic b A4, b A7 or b A8, as applicable
[1 Shorted
No diagnostic
[ 1 Winding Temp>165 F - 5 min
Start Delay (operating code A70)
[ ] Winding Temp<165 F - 2 min
Start Delay (operating code A70)
[ ] Trip Point Temp = 265 +/- 5 F
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Temperature Sensor Checkout Procedure

With the exception of the resistance sensors embedded in the compressor motor
windings, all of the temperature sensors used with the UCM (i.e., unit control
module) are thermistors. Micro module 1U3 “reads” the temperature at each sensor
by sending a current through it and then measuring the voltage that develops
across the sensor.

Use the procedure described below to check the thermistors and micro module (1U3)
for proper operation:

WARNING: To prevent injury or death due to electrical shock,
use care when measurements, adjustments, or other service-
related operations are performed with power on.

Note: Micro module sensor inputs are "slew-rate limited"; because of this, they
may respond slowly to changes in temperature. When using the diagnostic procedure
described below, be certain that the temperature reading is stable.

1. Measure the temperature at the sensor using an accurate thermometer; record
the temperature reading observed.

2. With the sensor leads connected to micro module 1U3, and 1U3 powered,
measure the DC voltage across the sensor leads at the terminal strip; record the
voltage observed.

Note: Always use a meter with a 10-megohm (or greater) input resistance to
avoid interference with sensor resistance. Using a meter with a smaller input
resistance will result in misleading voltage/resistance variances.

3. Select the appropriate sensor from Tables 6 through 12. Then, compare the
temperature (in the table) comesponding to the voliage reading recorded in Step
2 with the actual temperature observed in Step 1. If the actual temperature
measured falls within the allowable tolerance range, both the sensor and micro
module 1U3 are operating properly. However, if the actual temperature is outside
the allowable sensor tolerance range, proceed to Step 4. -

4. Again, measure the temperature at the sensor with an accurate thermometer;
record the temperature reading observed.

5. Remove the sensor leads from the 1U3 terminal strip and measure the
resistance through the sensor with a digital voit-ohmmeter. Record the
resistance observed.

6. Select the appropriate sensor table at the end of this section and locate

the resistance value recorded in Step 5. Verify that the temperature corre-
sponding to this resistance value matches (i.e., within the tolerance range
specified for that sensor) the temperature measured with the thermometer in Step

4.

If the sensor temperature is out of range, replace the sensor. However, if the
sensor temperature is within tolerance while the temperature determined by the
voltage reading in Steps 1 through 3 is out of tolerance, micro module 1U3 is

defective and must be replaced.
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Table 6

Sensor Conversion Data:
Optional Condenser Refrigerant
Pressure (1R1) on RTHA

D.000 8000. 000 2000.000 4.356436 200.000 5000.000 5000.000 2.722772

4.000 7940.000 2060.000 4.323763 204.000 4940. 000 5060.000 2.630089
8.000 7880.000 2120.000 4.291089 208.000 4880.000 5120.000 2.657426
12.000 7820. 000 2180.000 4.258416 212.000 4820.000 5180.000 2.624753
16.000 7760.000 2240.000 4.225742 216.000 4760.000 5240.000 2.592079
20.000 7700.000 2300.000 4.193069 220.000 4700.000 5300.000 2.558406
24.000 7640. 000 2360.000 4.160396 224.000 4640.000 5360.000 2.526733
28.000 7580.000 2420.000 4.127723 228.000 4580.000 5420.000 2.494059
32.000 7520.000 2480.000 4.085050 232.000 4520.000 5480.000 2.461386
36.000 7460. 000 2540.000 4.062376 236.000 4460.000 5540.000 2.428713
40.000 7400.000 2600.000 4.029703 240.0600 4400.000 5600.000 2.3386033
44.000 7340.000 2660.000 3.997030 244.000 4340.000 5660.000 2.363366
48.000 7280.000 2720.000 3.964356 248.000 4280.000 5720.000 2.330693
52.000 7220.000 2780.000 3.931683 252.000 4220.000 5780.000 2.258020
56.000 7160.000 2840.000 3.889010 256.000 4160.000 5840.000 2.265347
60.000 7100.000 2900. 000 3.866337 260.000 4100.000 5900.000 2.232673
64.000 7040.000 2960.000 3.833663 264.000 4040.000 5960.000 2.200000
68. 000 6980.000 3020.000 3.800990 268._000 3980.000 6020.000 2.167327
72.000 6920.000 3080.000 3.768317 272.000 3920.000 6080.000 2.134654
76.000 6860.000 3140.000 3.735644 276.000 3860.000 6140.000 2.101980
80.000 6800.000 3200.000 3.702970 280.000 3800.000 6200.000 2.069307
84.000 6740.000 3260.000 3.670297 284.000 3740.000 6260.000 2.036634
88.000 6680.000 3320.000 3.637624 288.000 3680.000 6320.000 2.003960
92.000 6620.000 3380.000 3.604950 292.000 3620.000 6380.000 1.971287
96. 000 6560.000 3440.000 - 3.572277 296.000 3560.000 6440.000 1.938614
100. 000 6500.000 3500.000 3.539604 300.000 3500.000 6500.000 1.905941
104,000 6440.000 3560.000 3.506931 304.000 3440.000 6560.000 1.873267
108. 000 6380.000 3620.000 3.474257 308.000 3380.000 6620.000 1.840594
112.000 6320.000 3680. 000 3.441585 312.000 3320.000 6680.000 1.807921
116. 000 6260.000 3740.000 3.408811 316.000 3260.000 6740.000 1.775248
120.000 6200.000 3800. 000 3.376238 320.000 3200.000 6800.000 1.742574
124.000 6140.000 3860. 000 3.343564 324.000 3140.000 6860.000 1.709901
128. 000 6080.000 3920.000 3.310891 328.000 3080.000 6320.000 1.677228
132.000 6020.000 3980. 000 3.278218 332.000 3020.000 6980.000 1.644555
136.000 5960.000 4040. 000 3.245545 336.000 2960.000 7040.000 1.611881
140.000 5900.000 4100. 000 3.212872 340.000 2800.000 7100.000 1.579208
144,000 5840.000 4160.000 3.180198 344.000 2840.000 7160.000 1.546535
148.000 5780.000 4220.000 3.147525 348.000 2780.000 7220.000 1.513861
152.000 5720.000 4280.000 3.114852 352.000 2720.000 7280.000 . 1.481188
156.000 5660.000 4340.000 3.082178 356.000 2660.000 7340.000 1.448515
160.000 5600.000 4400.000 3.043505 360.000 2600.000 7400.000 1.415842
164.000 5540.000 4460. 000 3.016832 364.000 2540.000 7460.000 1.383168
168.000 5480.000 4520.000 2.984159 368.000 2480.000 7520.000 1.350485
172.000 5420.000 4580. 000 2.951485 372.000 2420.000 7580.000 1.317822
176.000 5360.000 4640.000 2.918812 376.000 2360.000 7640.000 1.285148
180.000 5300.000 4700.000 2.886139 380.000 2300.000 7700.000 1.252475
184.000 5240.000 4760.000 2.853466 384.000 2240.000 7760.000 1.219802
188.000 5180. 000 4820.000 2.820792 388.000 2180.000 7820.000 1.187128
192.000 5120.000 4880.000 2.788119 392.000 2120.000 7880.000 1.154456
196.000 5060.000 4940.000 2.755446 396.000 2060.000 7940.000 1.121782
400.000 2000.000 8000.000 1.089109
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Table 7

Sensor Conversion Data:

Evaporator Leaving Water Temperature (4RT1)

Optional Evaporator Entering Water Temperature (4RT2)

15.000 54,635.58 4.236 53.000 18,420.49 2.892
16.000 52,987.21 4.208 54.000 17,939.01 2.957
17.000 51,3983.36 4.180 55.00¢ 17,471.74 2.822
18.000 49,852.12 4.152 56.000 17,018.23 2.887
19.000 48,361.55 4.123 57.000 16,578.03 2.852
20.000 46,919.88 4.094 58.000 16,150.71 2.817
21.000 45,525.32 4.064 59.000 15,735.84 2.782
22.000 44,176.24 4.034 60.000 15,333.03 2.747
23.000 42,871.04 4.004 61.000 14,941.88 2.713
24.000 41,608.12 3.973 62.000 14,562.03 2.678
25.000 40,386.01 3.942 63.000 14,193.10 2.643
26.000 39,203.26 3.911 64.000 13,834.75 2.608
27.000 38,058.56 3.879 65.000 13,486.65 2.575
28.000 36,950.50 3.847 66.000 13,148.46 2.541
29.000 35,877.84 3.814 67.000 12,819.88 2.507
30.000 34,839.39 3.782 68.000 12,500.59 -2.473
31.000 33.833.91 3.749 62.000 12,180.32 2.440
32.000 32,861.74 3.715 70.000 11,888.77 2.406
33.000 31,935.73 3.683 71.000 11,595.68 2.373
34.000 31,039.07 3.649 72.000 11,310.78 2.340
35.000 30,170.77 3.616 73.000 11,033.81 2.308
36.000 29,329.83 3.582 74.000 10,764.53 2.275
37.000 28,515.28 3.549 75.000 10,502.71 2.243
38.000 27,726.22 3.515 76.000 10,248.11 2.211
33.000 26,961.78 3.481 77.000 10,000.51 2.179
40.000 26,221.09 3.446 78.000 9,759.70 2.148
41.000 25,503.33 3.412 79.000 9,525.47 2.117
42.000 24,807.73 3.377 80.000 9,297.62 2.086
43.000 24,133.52 3.343 81.000 9,075.96 2.055
44.000 23,479.98 3.308 82.000 8,860.30 2.024
45.000 22,846.40 3.273 83.000 8,650.45 1.994
46.000 22,232.11 3.238 84.000 8,446.26 1.964
47.000 21,636.47 3.203 85.000 8,247 .54 1.835
48.000 21,058.83 3.168 86.000 8,054.13 1.806
49.000 20,498.61 3.133 87.00C 7.865.87 1.877
50.000 19,855.21 3.098 88.000 7.682.62 1.848
51.000 19,428.09 3.062 89. 000 7,504.22 1.820
52.000 18,916.69 3.027 30. 000 7,330.53 1.791
Notes:
1. Sensor 4RT1 is connected between Terminals 1TB3-1 and -2 on micro module 1U3;
optional sensor 4AT2 is connected between Terminals 1T83-3 and -4.
2. Overall accuracy for sensors 4RT1 and 4RT2 is as follows:
+ 1F from 20 F to 70 F;
+ 2 F from 70 F to 90 F; and,

+2F from15 Fto 20 F.
3. As you compare a thermistor resistance (or input voltage) reading with the
uactual" temperature indicated by the thermometer, be sure to consider the
pregision of the thermometer when you decide whether or not the thermistor is out
of range.
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Table 8
Sensor Conversion Data:
Optional Condenser Enterin

Leaving (4RT4) Water Tem

34,838.39

4.553

g (4RT3) and
perature

2.548

120.

. 65.000 13,486.55 3.642 106.000 5,824.32 000 3,756.95 1.973
31.000 33,833.91 4.532 66.000 13,148.46 3.612 101.000 5,694.22 2.517 121.000 3,678.12 1.947
32.000 32,861.74 4.511 67.000 12,819.88 3.581 102.000 5,567.42 2.487 122.000 3,601.11 1.921
33.000 31,935.73 4.489 68.000 12,500.59 3.551 103.000 5,443.84 2.457 123.000 3,526.48 1.8¢5
34,000 31,039.07 4.467 69.000 12,190.32 3.520 104.000 5,323.39 2.427 124,000 3,453.62 1.8¢€9
35.000 30,170.77 4.445 70.000 11,888.77 3.489 105.000 5,205.97 2.397 125.000 3,382.47 1.844
36.000 29,329.83 4.422 71.000 11,595.68 3.458 106.000 5,091.51 2.368 126.000 3,313.00 1.819
37.000 28,515.28 4.398 72.000 11,310.78 3.427 107.000 4,979.91 2.338 127.000 3,245.16 1.764
38.000 27,726.22 4.376 73.000 11,033.81 3.396 108.000 4,871.11 2.309 128.000 3,178.90 1.7€9
39.000 26,961.78 4.352 74.000 10,764.53 3.364 108.000 4,765.02 2.280 129.000 3,114.19 1.745
40.000 26,221.09 4.327 75.000 10,502.71 3.333 110.000 4,661.56 2.251 130.000 3,050.99 1.721
41.000 25,503.33 4.304 76.000 10,248.11 3.302 111.000 4,560.67 2.222 131.000 2,989.25 1,687
42.000 24,807.73 4.280 77.000 10,000.51 3.270 112.000 4,462.27 2.194 132.000 2,828.94 1.673
43.000 24,133.52 4.255 78.000 9,759.70 3.238 113.000 4,366.29 2.165 133.000 2,870.02 1.650
44,000 23,479.98 4.230 79.000 9,525.47 3.207 114,000 4,272.67 2.137 134.000 2,812.45 1.627
45.000 22,846.40  4.205 80.000  9,297.62  3.175 115.000 4,181.34 2.108 135.000 2,756.20 1.604
46.000 22,232.11 4.179 81.000 9,075.96 3.143 116.000 4,092.24 2.082 136.000 2,701.24 1.581
47.000 21,636.47 4.153 82.000 8,850.30 3.112 117.000 4,005.31 2.054 137.000 2,647.54 1.5%9
48.000 21,058.83 4.127 83.000 8,650.45 3.080 118.000 3,920.49 2.027 138.000 2,595.05 1,536
43.000 20,498.61 4.100 84.000 8,448.26 3.048 118.000 3,837.72 2.000 135.000 2,543.76 1.515
50.000 19,955.21 4.073 85.000 8,247.52 3.016 140.000 2,493.62 1.4¢3
51.000 19,428.08 4.045 86.000 8,054.13 2.985
52.000 18,916.69 4.019 87.000 7.865.87 2.953
53.000 18,420.49 3.991 88.000 7,682.62 2.921
54.000 17,939.01 3.963 89.000 7,504.22 2.890
55.000 17,471.74 3.935 $90.000 7,330.53 2.859
56.000 17,018.23 3.907 91.000 7,161.41 2.827 Notes:
gg'ggg ig'?gg:g? g:g;g gg:ggg 2'332;2 g:;gi 1. Optional sensor 4RT3 is connected between Terminals 1TB3-5 and -6 on micro moduie 1U3,
59.000 15,735.84  3.820 94.000  6,680.17 2.733 While sensor 4RT4 is connected between 11837 and 8.

2. Overall accuracy for sensors 4AT3 and 4RT4 Is as follows:
60.000 15,333.03  3.791 95.000  6,528.05  2.702 37 Ffom 60Ffo1l0 P
61.000 14,941.88  3.762 96.000  5,379.86  2.671 + : ::f':""' o 13';‘2 and,
62.000 14.562.03  3.732 97.000  6,235.50  2.640 £ 2F from 110 F to 140 F. o
63.000 14.193.10 3.702 38.000 6.094.87 2.609 3. As you p a thermistor (or input ge) reading with the “actual” tenperature
64. 000 13'834 75 3.672 99.000 5'957 84 2.578 by the ther , be sure to the precision of the thermometer when you
; ’ : : N ' 3 N decide whether or not the thermistor Is out of range.
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Table 9
Sensor Conversion Data:
Evaporator Refrigerant Temperature (4RT5)

-5.000 102,906.40 4.082 75.000  10,502.71 1.379 35.000 30,170.77

2.655 115.000 4,181.34 0.652
-4.000 99,604.04 4.052 76.000 10,248.11 1.354 36.000 29,329.83 2.618 116.000 4,092.24 0.540
~3.000 96,417.76 4.022 77.000 10,000.51 1.330 37.000 28,515.28 2.581 117.000 4,005.31 0.628
-2.000 93,343.04 3.891 78.000 9,759.70 1.305 38.000 27,726.22 2.545 118.000 3,820.49 0.616
-1.000 90,375.79 3.960 79.000 8,525.47 1.282 39.000 26,961.78 2.508 118,000 3,837.72 0.604
+0.000 87,511.82 3.928 80.000 9,297.62 1.258 40.000 26,221.09 2.471 120.000 3,756.95 0.593
1.000 84,747.29 3.896 81.000 9,075.96 1.236 41.000 25,503.33 2.435 121.000 3,678.12 0.582
| 2.000 82,078.42 3.864 82.000 8,860.30 1.213 42.000 24,807.73 2.399 122.000 3,601.11 0.571
3.000 79,501.66 3.831 83.000 8,650.45 1.191 43.000 24,133.52 2.363 123.000 3,526.48 0.561
| 4.000 77,013.47 3.798 84.000 8,446.26 1.169 44.000 23,479.98 2.328 124.000 3,453.62 0.550
5.000 74,610.62 3.764 85.000 8,247.54 1.147 45.000 22,846.40 2.292 125.000 3,382.47 0.540
6.000 72,290.00 3.730 86.000 8,054.13 1.126 46.000 22,232.11 2.257 126.000 3,313.00 0.530
7.000 70,048.44 3.700 87.000 7.865.87 1.105 47.000 21,636.47 2.222 127.000 3,245.16 0.520
8.000 67,883.04 3.661 88.000 7,682.62 1.085 48.000 21,058.83 2.187 128.000 3,178.90 0.511
9.000 65,790.85 3.526 89.000 7.504.22 1.065 49.000  20,498.61 2.153 125.000 3,114.18 0.501
10.000 63,769.60 3.591 90.000 7.330.53 1.045 50.000 19,955.21 2.119 130.000 3,050.99 0.492
11.000 61,816.30 3.555 81.000 7.161.41 1.026 51.000 19,428.09 2.085 131.000 2,989.25 0.483
12.000 59,928.60 3.520 92.000 6,996.74 1.007 52.000 18,916.68 2.052 132.000 2,928.94 0.474
13.000 58,104.07 3.434 93.000 6,836.36 0.988 53.000 18,420.48. 2.019 133.000 2,870.02 0.466
14.000 56,340.49 3.447 94.000 6.680.17 0.970 54.000 17,939.01 1.986 134.000 2,812.45 0.457
15.000 54,635.59 3.411 95.000 6,528.05 0.951 55.000 17,471.74 1.953 135.000 2,756.20 0.449
16.000 52,987.21 3.374 86.000 6,379.86 0.934 56.000 17,018.23 1.921 136.000 2,701.24 0.440
17.000 51,393.36 3.337 87.000 6,235.50 0.916 57.000 16,578.03 1.889 137.000 2,647.54 0.432
18.000 49,852.12 3.300 98.000 6,094.87 0.899 58.000 16,150.71 1.858 138.000 2,595.05 0.425
19.000 48,361.55 3.262 99.000 5,957.84 0.882 53.000 15,735.84 1.827 139.000 2,543.76 0.417
20.000  46,919.86 3.225 100.000 5,824.32 0.866 60.000 15,333.03 1.796 140.000 2,493.62 0.408
21.000 45,525.32 3.187 101.000 5,6%4.22 0.850 61.000 14,941.88 1.766 141.000 2,444.62 0.402
22.000 44,176.24 3.149 102.000 5,567.42 0.834 62.000 14,562.03 1.736 142.000 2,396.72 0.395
23.000 42,871.04 3.111 103.000 5,443.84 0.818 63.000 14,193.10 1.706 143.000 2,345.89 0.387
24.000 41,608.12 3.073 104.000 5,323.39 0.803 64.000 13.834.75 1.677 144.000 2,304.11 0.380
25.000 40,386.01 3.035 105.000 5,205.97 0.788 65.000 13,486.65 1.648 145.000 2,258.35 0.374
26.000 39,203.26 3.000 106.000 5,081.51 0.773 66.000 13,148.46 1.619 146.000 2.215.59 0.367
27.000 38,058.56 2.959 107.000 4,979.91 0.758 67.000 12,819.88 1.591 147.000 2,172.80 0.360
28.000  36,950.50 2.920 108.000 4,871.11 0.744 68.000 12,500.59 1.563 148.000 2,130.95 0.354
29.000  35,877.84 2.882 109.000 4,765.02 0.730 69.000 12,190.32 1.536 149.000 2,090.03 0.347
30.000 34,839.39 2.844 110.000 4,661.56 0.717 70.000 11,888.77 1.508 150.000 2,050.01 0.341
31.000 33,833.91 2.806 111.000 4,560.67 0.703 71.000 11,595.68 1.482
32.000 32,861.74 2.768 112.000 4,462.27 0.690 72.000 11,310.78 1.455
33.000 31,935.73 2.730 113.000 4,366.29 0.677 73.000 11,033.81 1.428
34,000 31,039.07 2.693 114.000 4,272.67 0.664 74.000 10,764.53 1.404
Notes:

1. Sensor 4RTS Is connected between terminals 1TB2-12 and -13 on micro module 1U3.
2. Overall accuracy of sensor 4RTS is as follows:
+0.80 F at 290 F;
+10 Fat300F
+20 Ffrom OF 1028 F, and
from 31 Fto 34 F;
+50 Ffrom -10 F to -1 F, and
from 435 F to 70 F.

3. As you pare a thermistor (or Input voitage) reading with the “actual™ temperature
ol by the ther be sure to the precision of the thermometer when you decide

whether or not the thermistor Is out of range.
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Table 10
Sensor Conversion Data:
Optional Ambient Temperature (4RT6)

T

~ 5.000 102,806.40 4.448 65.000 13,486.65 1.963 30.000  34,839.33 3.240 100.000 5,824.32 1.063
- 4.000 99,604.04 4.42% 66.000 13,148.46 1.931 31.000 33,833.91 3.201 101.000 5,694.22 1.044
- 3.000 96,417.76 4.393 67.000 12,819.88 1.900 32.000 32,861.74 3.162 102.000 5,567.42 1.025
- 2.000 93,343.04 4.354 68.000 12,500.53 1.868 33.000 31,935.73 3.123 103.000 5.443.84 1.007
- 1.000 90,375.79 4.335 63.000 12,190.32 1.837 34.000 31,039.07 3.085 104.000 5,323.39 0.988
+ 0.000 87,511.82 4.305 70.000 11,888.77 1.807 35.000 30,170.77 3.046 105.000 5.205.97 0.970

1.000 84,747.29 4.274 71.000 11,595.68 1.777 36.000 29,329.83 3.008 106.000 5,081.51 0.853

2.000 82,078.42 4.244 72.000 11,310.78 1.747 37.000 28,515.28 2.969 107.000 4,879.91 0.935

3.000 79,501.66 4.212 73.000  11,033.81 1.718 38.000 27,726.22 2.931 108.000 4,871.11 0.918

4.000 77,013.47 4.181 74.000 10,764.53 1.688 33.000 26,961.78 2.893 109.000 4,765.02 0.902

5.000 74,610.62 4.149 75.000  10,502.71 1.660 40.000  26,221.09 2.855 110.000 4,661.56 0.885

6.000 72,290.00 4.116 76.000 10,248.11 1.631 41.000  25,503.33 2.816 111.000 4,560.67 0.869

7.000 70,048.44 4.083 77.000 10,000.51 1.604 42.000 24,807.73 2.778 112,000 4,462.27 0.853

8.000 67,883.04 4.050 78.000 9,758.70 1.576 43.000  24,133.52 2.741 113.000 4,366.29 0.838

9.000 65,790.85 4.016 79.00¢ 9,525.47 1.549 44,000 23,479.98 2.703 114,000 4,272.87 0.822
10.000  63,769.60 3.982 80.000 8,297.62 1.522 45.000  22,846.40 2.665 115.000 4,181.34 0.807
11.000  61,815.30 3.948 81.000 9,075.96 1.496 46,000 22,232.11 2.628 116.000 4,092.24 0.783
12.000  59,828.60 3.913 82.000 8,860.30 1.470 47.000  21,636.47 2.591 117.000 4,005.31 0.778
13.000 58,104.07 3.878 83.000 8,650.45 1.444 48.000  21,058.83 2.553 118.000 3,920.49 0.764
14.000  56,340.49 3.843 84.000 8,446.26 1.419 43.000  20,498.61 2.517 119.000 3,837.72 0.750
15.000  54,635.59 3.807 85.000 8,247.54 1.394 50.000  19,955.21 2.480 120.000 3,756.85 0.736
16.000 52,887.21 3.771 86.000 8,054.13 1.369 51.000 19,428.09 2.444 121.000 3,678.12 0.723
17.000  51,393.36 3.734 87.000 7,865.87 1.345 52.000  18,916.69 2.407 122.000 3,601.11 0,710
18.000  49,852.12 3.698 8€.000 7,682.62 1.321 53.000  18,420.43 2.372 123.000 3,526.48 0.697
19.000  48,361.55 3.661 89.000 7.504.22 1.300 54.000 17,939.01 2.336 124.000 3,453.62 0.684
20.000 46,919.86 3.623 90.000 7,330.53 1.275 §5.000 17,471.74 2.300 125.000 3,382.47 0.672
21.000  45,525.32 3.590 91.000 7,161.41 1.252 §6.000 17,018.23 2.265 126.000 3,313.00 0.660
22.000  44,176.24 3.548 92.000 6,996.74 1.230 §7.000 16,578.03 2.231 127.000 3,245.16 0.648
23.000  42,871.04 3.510 93.000 6,836.36 1.208 58.000  16,150.71 2.196 128.000 3,178.90 0.636
24.000  41,608.12 3.472 94.000 6,680.17 1.186 59.000  15,735.84 2.162 129.000 3,114.19 0.625
25.000  40,386.01 3.434 95.000 6,528.05 1.165 60.000  15,333.03 2.128 130.000 3,050.99 0.614
26.000  39,203.26 3.395 96.000 6,379.86 1.144 61,000 14,941.88 2.094 131.000 2,%88.25 0.602
27.000  38,058.56 3.357 97.000 6,235.50 1.123 62.000  14,562.03 2.061 132.000 2,928.94 0.592
28.000  36,850.50 3.318 98.000 6,094.87 1.103 63.000 14,193.10 2.028 133.000 2,870.02 0.581
29.000 35,877.84 3.279 99.000 5,957.84 1.083 64.000 13,834.75 1.995 134.000 2,812.45 0.571

135.000 2,756.20 0.560

Notes:
1. Optional sensor 4RT6 is connected between Terminals 1TB3-14 and -15 on
micro module 1U3.
2. Overall accurary of sensor 4RT6 is as follows:

+3 Ffron OF to 70 F;

*5Ffron-5Fto 0 F; and,

+ 8 F from 70 F to 135 F.
3. As you compare a thermistor resistance (or input voltage) reading with the
"actual” temperature indicated by the thermometer, be sure to consider the

precision of the thermometer when you decide whether or not the thermistor is
out of range.
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Table 11
Sensor Conversion Data:
Discharge Temperature 4RT8

32.000 32,861.74 5.211 107.000  4,979.91 - 4.028 72.000 11,310.78 4.738 147.000 2,172.78 2.9893
33.000 31,935.73 5.203 108.000 4,871.11  4.004 73.000 11,033.81 4.721 148.000 2,130.95 2.966
34.000 31,039.07 5.195 109.000 4,765.02 3.980 74.000 10,764.53 4.705 149.000  2,090.03  2.940
35.000 30,170.77  5.187 110.000  4,661.56  3.956 ©75.000 10,502.71 4.688 150.000  2,050.01  2.913
36.000 29,329.83 5.179 111.000  4,560.67  3.931 76.000 10,248.11  4.671 151.000 2,010.87 2.887
37.000 28,515.28 5.170 112.000  4,462.27  3.907 77.000 10,000.51 4.653 152.000 1,972.58  2.861
38.000 27,726.22 5.161 113.000  4,366.28 ° 3.882 78.000 9,758.70 4.636 153.000 1,935.13  2.834
35.000 26,961.78 5.152 114.000 4,272.67 3.857 79.000 9,525.47 4.618 154.000 1,898.43 2.808
40.000 26,221.09 5.143 115.000 4,181.34  3.832 80.000 9,297.62 4.600 155.000 1,862.65 2.782
41.000 25,503.33 5.134 116.000  4,092.24 3.807 81.000 9,075.96 4.581 156.000 1,827.58 2.756
©42.000 24,807.73 5.124 117.000  4,005.31 3.782 82.000 8,860.29 4.563 157.000 1,793.28 2.730
43.000 24,133.52 5.114 118.000  3,820.49 3.756 83.000 8,650.45 4.544 158.000 1,758.71  2.704
44,000 23,479.98 5.104 119.000 3,837.72 3.731 84.000 8,446.26 4.525 158.000 1,726.86 2.678
45.000 22,846.40 5.094 120.000  3,756.95  3.705 85.000 8,247.54  4.506 160.000 1,694.72 2.652
46.000 22,232.11  5.084 121.000 3,678.12 3.679 86.000 8,054.13 4.486 161.000 1,663.26 2.626
47.000 21,636.47 5.073 122.000 3,601.11 3.654 87.000 7,885.87 4.467 162.000 1,632.47 2.601
48.000 21,058.83  5.062 123.000 3,526.48 3.628 88.000 7,682.62  4.447 163.000 1,602.34 2.575
49.000 20,498.61 5.051 124.000  3,453.62  3.602 89.000 7,504.22 4.426 164.000 1,572.85 2.550
50.000 19,955.21 5.040 125.000  3,382.47  3.580 $0.000 7,330.53  4.406 165.000 1,543.97 2.524
51.000 19,428.09 5.029 126.000 3,313.00 = 3.550 81.000 7,161.41  4.385 166.000 1,515.71  2.498
52.000 18,916.69 5.017 127.000  3,245.16  3.524 92.000 6,996.74  4.365 167.000 1,488.04 2.474
53.000 18,420.49  5.005 128.000  3,178.80 3.498 93.000 6,836.36 4.344 168.000 1,460.96 2.448
54.000 17,939.01 4.993 120,000 3,114.39 3.471 84.000 6,680.17 4.322 168.000 1,434.43 2.424
55.000 17,471.74 4.981 130.000  3,050.99  3.445 95.000 6,528.05 4.301 170.000 1,408.47 2.399
56.000 17,018.23 4.969 131.000 2,989.25 3.419 96.000 6,379.86 4.27¢ 171.000 1,383.04 2.375
57.000 16,578.03  4.856 132.000 2,928.94 3.392 97.000  6,235.50  4.257 172.000 1,358.14  2.350
58.000 16,150.71  4.843 133.000 2,870.02 3.366 88.000 6,094.87 4.235 173.000 1,333.75 2.326
59.000 15,735.84 4.830 134.000 2,812.45 3.339 98.000 5,957.84 4.213 174.000 1,309.87 2.302
60.000 15,333.03 4.916 135.000 2,756.20 3.313 100.000 5,824.32 4.191 175.000  1,286.48 2.278
61.000 14,941.88 4.803 136.000 2,701.24 3.286 101.000 5,694.22 4.168 176.000 1,263.57 2.254
62.000 14,562.03 4.889 137.000 2,647.54 3.258 102.000 5,567.42  4.145 177.000 1,241.13 2.230
63.000 14,193.10 4.875 138.000  2,595.05 3.233 103.000  5,443.84 4.122 178.000 1,219.15 2.206
64.000 13,834.75 4.861 138.000 2,543.76  3.206 104.000 5,323.33  4.099 178.000 1,197.61 2.183
65.000 13,486.65 4.845 140.000 2,493.62 3.179 105.000 5,205.97 4.075 180.000 1,176.52 2.159
66.000 13,148.46 4.831 141.000 2,444.62 3.133 106.000  5,081.51  4.052
67.000 12,819.88 4.816 142.000 2,396.72 3.126
68.000 12,500.58 4.801 143.000 2,349.89  3.099
69.000 12,180.32 4.786 144.000 2,304.11 3.073
70.000 11,888.77 4.770 145.000  2,259.35 3.046
71.000 11,595.68 4.754 146.000  2,215.59  3.020

Notes:
1. Discharge sensor 4HT8 Is connected between Terminals 1TB4-13 and -14 on micro module 1U3;
overall accuracy Is as follows:

+2 F from 100 F to 180 F; and,

+5Ffkom 32Fto 100 F.

2. Optional bearing P e are Terminals 1TB4-19 and -20 {4RTB),
and 1TB4-21 and -22 (4RTS); sensor accuracy Is + 2 F.
3. As you p a thermistor (or input volage) reading with the “actual”

Indicated by the ther ter, be sure to conskler the precision of the thermometer

when you decide whether or not the thermistor is out of range.
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L o 1
ensor Conversion Data:
Winding Temperature (4B1R2, 4B1R3, 4B1R4)

50 0.321 + 0.05 70.1 + 2.7 67.4 72.8
55 0.326 + 0.05 71.1 + 2.7 68.4 73.8
60 0.330 + 0.05 J2.1 + 2.7 69.4 74.8
65 0.334 + 0.05 73.1 + 2.7 70.4 75.8
70 0.338 + 0.05 74.0 + 2.6 71.4 76.6
75 0.342 + 0.05 75.0 + 2.6 72.4 77.6
80 0.347 + 0.05 76.0 + 2.6 73.4 78.6
85 0.351 + 0.05 77.0 + 2.6 74.4 78.6
90 0.355 + 0.05 78.0 + 2.6 75.4 80.6
95 0.359 + 0.05 79.0 + 2.6 76.4 81.6
100 0.364 + 0.05 80.0 + 2.6 77.4 82.6
110 0.372 + 0.05 82.0 + 2.5 79.5 84.5
120 0.381 + 0.05 84.0 + 2.5 81.5 86.5
130 0.390 + 0.05 86.0 + 2.5 83.5 88.5
140 0.397 + 0.05 88.0 + 2.5 85.5 80.5
150 0.407 + 0.05 80.2 + 2.4 87.8 92.6
160 0.415 + 0.05 82.2+2.4 89.8 84.6
1720 0.424 + 0.05 84.3 +2.3 92.0 86.6
180 0.433 + 0.05 86.5 + 2.3 94.2 98.8
190 0.441 + 0.05 88.5 + 2.3 96.2 100.8
200 0.450 + 0.05 100.8 + 2.3 98.5 103.1
210 0.459 + 0.05 103.0 + 2. 100.8 105.2 '
220 0.468 + 0.05 105.1 + 2. 102.9 107.3
230 0.476 + 0.05 107.2 + 2. 105.1 109.3
240 0.486 + 0.05 109.5 + 2.0 107.5 111.5
250 0.494 + 0.05 111.6 + 2.0 109.6 113.6
260 0.504 + 0.05 114.0 + 2.0 112.0 116.0
270 0.514 + 0.05 116.4 + 2.1 114.3 118.5
280 0.523 + 0.05 118.7 + 2.2 116.5 120.9
230 0.532 £ 0.05 121.1 +2.2 118.9 123.3
300 0.542 + 0.05 123.6 + 2.3 121.3 125.9
310 0.552 + 0.05 126.1 + 2.3 123.8 128.4
Notes:

1. Sensor 4B1R2 Is connected between Terminals 1T84-15 and -17 on micro module 1U3;
sensor 4B1R3 Is connected between Terminals 1TB4-16 and -17, and sensor 4B1R4 is
connected between Terminals 1TB4-18 and -17. Overall accurary of these sensors

Is+ 15 F.

2. As you compare a thermistor resistance (or input voltage) reading with the "actual*
temperature indicated by the thermometer, be sure to consider the precision cf the
thermometer when you decide whether or not the thermistor is out of range.

For those sensors with readings displayed at the front panel {i.e., entering and
leaving evaporator water temperatures, entering and leaving condenser water
temperatures, and evaporator refrigerant temperature), check the displayed
temperature plus 0.5 F against the measured temperature. If the sensor checks
out okay but the module reads in error, 1U3 must be replaced.

Note: In all instances where module replacement is indicated, perform these
tests before module change out:

a. Check the power supply according to the information in Power Supply Checkout
Procedure.

b. Repeat the checkout procedure using a new sensor.
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Troubleshooting With Control Panel Diagnostics

b A3 Evaporator Refrigerant Temperature Range

Diagnostic b A3 appears on the control panel display when the setpoint determined
by the "evaporator refrigerant trip" potentiometer is below the minimum allowable
setting. A minimum setpoint of 29 F is permitted for standard range units; this
value drops to 0 F for extended range unit applications.

To check the evaporator trip setpoint:

1. Turn the evaporator refrigerant "trip" setpoint potentiometer fully
clockwise.

2. Adjust the chiller switch to "Standby/Reset". (if the chiller switch is
already at "Standby/Reset", fiip it to one of the "Auto” positions, then back to
*Standby/Reset”. This should clear the diagnostic and display operating code AO.

3. Tum the slide valve control to "Hold".

4, Press the display advance push button until the evaporator trip setpoint
code prefix 1| appears on the display. Latching diagnostic b A3 occurs if the
setpoint is out-of-range low.

5. With the chiller switch still in *Standby/Reset" and the slide valve controi
knob at "Hold", readjust the evaporator refrigerant trip setpoint by tuming the
potentiometer screw until the desired setpoint is reached.

If the display does not change when this adjustment is made, interrupt control

panel power for a minute or so; then restore power and repeat Step 4. If the

display still does not respond, the micro module (1U3) may be defective. Use the
Power Supply Checkout Procedure to determine whether the module must be replaced.

b A4, A7, A8 Motor Temperature Sensors

Any one of these diagnostics i.e., b A4, b A7 or b A8) is displayed, and the unit
shut down, when the temperature measured at the corresponding sensor input (Table
18) is above 265 + F. To determine whether the sensor is open or malfunctioning,
or if micro module 1U3 is defective, follow the checkout procedure outlined in
“Temperature Sensor Checkout".

Table 13
Motor Temperature Sensors

Sensor #1 4B1R2 1TB4-15, -17 b A4

Sensor #2 4B1R3 1TB4-16, -17 b A7
Sensor #3 4B1R4 1TB4-18, -17 b A8

*These diagnostics occur only when the unit is not running—or when the chiller
is reset.
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b Ab Leaving (Evaporator) Water Temperature Sensor

Latching diagnostic b Ab occurs whenever the temperature measured by the leaving
evaporator water temperature sensor (4RT1} drops below 15 F. (A leaving water
temperature “low limit" stops chiller operation at 35.3 F on standard range units

only.)

Use the instructions in "Temperature Sensor Checkout" to determine whether sensor
4RT1 is open or malfunctioning. (The sensor leads are connected to terminals
1TB3-1 and 1TB3-2 on micro module 1U3))

If the resulis of the sensor checkout indicate that 4RT1 is functioning property,
determine why the leaving water temperature is so low; among the possible causes
to consider are:

Chilled water fiow problems (e.g., plugged strainers or heat exchangers, bypassed
water, pump malfunction, or erratic return water temperature).

b Ad Evaporator Refrigerant Temperature Sensor

The evaporator refrigerant temperature sensor (4RT5) is factory-installed in a
bulbwell located below the unit control panel, near the bottom of the evaporator
shell. A latching diagnostic condition, b Ad, is initiated if 4RT5 senses an
evaporator refrigerant temperature below -5 F or above 150 F.

Should this occur, use the sensor checkout procedure in “Temperature Sensor
Checkout” to determine whether 4RT5 is open/shorted or malfunctioning. (4RT5 is
connected to terminals 1TB3-12 and 1TB3-13 on micro module 1U3)

Note: The b Ad sensor diagnostic nomnally occurs only during a nonoperating
mode, since the evaporator trip setpoint is much higher than -5 F. No normal
machine operating conditions will yield an evaporator refrigerant temperature
lower than -5 F.

b AE Ambient Temperature Sensor (Optional)

Latching diagnostic b AE occurs when the optional ambient temperature sensor
(4RT6) registers an outdoor air temperature exceeding 150 F. If b AE appears on
the display, determine whether or not 4RT6 is shorted or malfunctioning. (Follow
the sensor checkout procedure in Temperature Sensor Checkout section.)

The optional ambient temperature sensor is connected between micro module (1U3)
terminals 1TB3-14 and 1TB3-15.

b d9 Extended Power Loss

Ocgourrence of this nonlatching "power-up® diagnostic indicates that the UCM
detected a power loss lasting more than 30 line-cycles. Once power is restored,

the b d9 diagnostic is retained in the “Last Diagnostic Code" register, and the

UCM automatically indicates a "power-on" reset. See "b E2: Momentary Power Loss®
for further information.

b dc Condenser Water Flow Overdue

During the start sequence, the UCM closes condenser water pump relay K6 (i.e.,
located between terminals 1TB1-4 and 1TB1-5 on relay output module 1U1). Closure
of the K6 contacts issues a signal to start the condenser water pump. As the UCM
checks for condenser water flow, the operating code appearing on the display
changes from A 70 (restart inhibif) to A 71 (establish condenser water flow).



If flow is not proven (i.e., condenser water flow switch 583 does not close)
within 3 minutes of K6 contact closure, the unit will shut down on latching
diagnostic b dc.

A number of component malfunctions and operating problems can result in a
"condenser water flow overdue® diagnostic; below is a partial list.

Faulty condenser water pump relay (K6).

Faulty condenser water pump contactor (5K2).

Faulty condenser water pump auxiliary contactor (5K2).

Faulty condenser water flow switch (5S3).

Faulty condenser water pump relay {1K17).

Closed condenser water circuit valves.

7. Condenser water circuit valves are open to too many machines.
8. Plugged condenser water circuit strainers.

OB LON

Before restarting the chifler, determine why condenser water flow was not
established and comrect the problem.

Note: To troubleshoot the condenser water pump electrical circuit {i.e., ltems
1 through 5 above), refer to checkout procedure for condenser water pump relay.

b E2 Momentary Power Loss

Occurrence of this nonlatching diagnostic indicates that there was a brief loss

of power. Keep in mind that the power interruption must last at least 2 or 3
line-cycles in order for the micro module to detect it; 1U3 will then take the
chiller offline within 6 line-cycles (i.e., including detection time). Momen-

tary power losses of this type are usually caused by an automatic switching gear
in the main power lines.

A power loss lasting from 1 to 30 line-cycles results in a normal unit shutdown.
The UCM undergoes a "power-on" reset and foliows the normal start-up criteria.
Diagnostic b E2 is then stored in the "Last Diagnostic Code" entry of the display
menu.

If the power interruption lasts more than 30 line-cycles, the UCM identifies this
as an "extended power loss" and initiates a "power-on” reset after power is
restored. The b d9 diagnostic is retained in the "Last Diagnostic Code"
register, and the unit follows the normal start-up criteria (e.g., restart

inhibit, differential-to-start, etc.) (See b d9: Extended Power Loss.)

Note: The UCM identifies a "momentary power loss" condition when the incoming
current is below 15% of the rated load amps (RLA) and the "main run” starter
contactor {2K1) is closed.

b E3 Phase Imbalance (Optional)

Latching diagnostic b E3 occurs when a phase imbalance exceeding 15% occurs. The
UCM recognizes that a phase imbalance condition exists when the following
criteria are met:

[ 1 The chiller is operating in one of the "run" modes (see Table 1);
[1 The imbalance exists for longer than 1 second; and,
[ ] the percent of imbalance is greater than 15%.

Note: The percent of imbalance is calculated using this equation—

! -1
Ph# __Avq » 100

IAvg

where lPh# is one of the 3 phases, and lAvg = IPh‘l + IPh2 + IPha

3
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Two possible (but not the only) causes of a phase imbalance are: (1) a voltage
imbalance of the incoming power, and (2) a resistance imbalance of the compressor
motor windings. (The latter is very rare because of the stringent specifications
employed by the motor manufacturer during the winding and testing of new motors.)

To determine whether the fault lies with the line power or the motor, follow the
procedures outlined below.

WARNING: To prevent injury or death due to electrical shock,
use extreme care when working with energized electrical
equipment.

Note: Amperage measured must be line cumrent (not phase current), and should
be measured at the line side of the starter (i.e., incoming power lines).

Measure voltage at the motor terminals while the unit is operating; any voltage
imbalance related to the starter or to wiring resistance will be included in the
imbalance _calculations.

1. Voltage imbalance can be caused by a voltage drop across any of the starter
panel components:

a. Measure voltage across each of the starter components to the motor temminals
on each phase while the unit is operating.

b. Use the low (i.e., 0 to 5 volts) scale of a volt-ohmmeter to read the
voltage on either side of the same electrical phase on all contactors, fuses,
circuit breakers, leads, etc. There should not be any appreciable voltage drop
across any of these circuits.

if a measured voltage drop is observed across a lead or contactor, a poor
connection or worn contact is indicated. Repair or replace as necessary.

C. If the results of Steps 1a and 1b indicate that the voltage imbalance is not
caused by the starter or motor leads, contact the power company.

2. if there is a current imbalance with no measurable voltage imbalance,
determine whether a motor or line problem exists. To do this, rotate the line
leads twice since the RTHA compressor is not designed to run backwards.

If the current imbalance follows one set of phase leads, the incoming power is at
fault and may be the result of unbalanced impedance or resistance somewhere in
the power system. Contact the power company for assistance.

If the current imbalance remains with a particular motor winding, contact the
Pueblo Technical Service Department with complete nameplate information.

Note: To override the phase imbalance feature, move DIP switch no. 7 on DIP
switch block S3 to the ON position.

b E4 Phase Loss

Occurrence of this latching diagnostic indicates that 1 leg of the 3-phase power
supply has been lost. The phase loss "threshold* recognized by the UCM is any
phase that drops below 15% of the RLA for more than 1 second.

A variety of causes can result in a phase loss condition; three of these include:
(1) a blown fuse or breaker in one leg; (2) an incomplete or open line connector
to one leg; and (3) a burned or open motor winding. Be sure to determine and
correct the fault condition that created the phase loss before restarting the

unit.
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b E5 Phase Reversal
{Unit should not be started until phase rotation has been determined to be

clockwise). Latching diagnostic b ES is generated by the UCM within 1 second of
its detection of a counterclockwise phase rotation in the incoming power. (For
proper machine operation, the incoming power must be phased or clockwise
rotation.)

Note: It is essential to check proper phase rotation prior to start-up.

Possible reasons for a phase reversal condition include, but are not limited to,
these:

1. Incoming power is phased or counterclockwise rotation;

2. Current transformer polarity (i.e., primary or secondary) is reversed;

3. A curmrent transformer wiring error; and,

4. An electrical connection error between the current transformer and micro
module 1U3.

if phase rotation is incorrect, the unit will shut down on the b ES diagnostic
when a start-up is attempted. To reverse the rotation, change the phasing at the
incoming power to the starter. Do not attempt to change rotation at the motor
terminals!

WARNING: To prevent injury or death due to_electrical shock,
open chiller disconnect switch before reversing phasing.

if you determine that the incoming power is phased correctly, conduct a thorough
checkout of the current transformer polarity and wiring. (Some additional
information on current transformer checkout is provided in this service guide,

i.e., "Checkout Procedure for Compressor Transition Relay".)

b E7 High Motor Temperature

Three RTD-lype sensors embedded in the motor windings enable the UCM to monitor
the temperature of the compressor motor. If the UCM detects a motor winding
temperature exceeding 265 F (i.e., +/- 15 F, UCM error only), it initiates a ]
latching diagnostic. Code b E7 flashes on the control panel display and the unit

is shut down.

Below is a list of some of the circumstances that can result in a "high motor
iemperature” diagnostic:

1. Inaccurate sensor response or open sensor {i.e., check the sensors and micro
module 1U3 using the instructions in the sensor conversation data.

2. "Low voltage” condition, resulting in over-amperage.

3. Motor operation in excess of the RLA.

4. Short cycling of motor {insufficient time between when motor sees LRA).

b F2 Proving Qil Flow

Sufficient oil flow through the beating oil supply system must be confirmed
within 30 seconds after start-up by closing flow switch 4S5, or the unit locks
out on low oil flow. (Latching diagnostic b F2 will flash alternately with
operating code A 74 on the display.) If latching diagnostic b F2 appears, check
oil filter and service valves.

b E8 Oil Flow Switch Closed
If 4S5 oil flow switch is closed before start-up, b E8 diagnostic is displayed.

This checks for an oil flow switch that is not functioning properly. Check for
flashing between b E8/A 72. Check for defective 4S5.
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b E9 Stop Relay

This latching diagnostic is generated if you attempt to shut down the chiller,
but the UCM continues to detect current; when this situation occurs, the UCM
takes the chiller offdine by opening the overoad relay.

b EC Running Overload

Latching diagnostic b EC is generated by the UCM when the average 3-phase current
drawn by the compressor motor exceeds 107% of the RLA. The "time-to-trip"

interval graduates from 20 seconds to 107% RLA to 1 second at 140% RLA. Chiller
control near the compressor RLA is comprised of a 5-step "corrective action®

control sequence designed to minimize the likelihood of overload lockouts caused

by normal operating fluctuations in amperage. The 5 steps in this comrective
action sequence are:

1. Slide valve loading limited

2. Slide valve loading prevented

3. Modulated slide valve unloading

4. Hard slide valve unload

5. Chiller shut down on latching diagnostic b EC

b Ed Chilled Water Flow

Code b Ed represents a nonlatching diagnostic condition caused when the chilled

water flow interfock circuit opens. A built-in time delay of 2 seconds (i.e.,

maximum without flow) is designed to eliminate nuisance tripouts caused by a

fluttering flow switch. ‘

Because this diagnostic is nonlatching, the chiller automatically attempts to
restart when the interlock circuit closes. The b Ed code is then stored in the
“Last Diagnostic Code" register of the display menu. Manual (i.e., from a remote
source) start-up of the chilled water pump(s) is required.

Use the steps outlined below to determine why the chilled water flow diagnostic
occurred:

1. Verify that the chilled water pump is turned on.

a. If the pump is not running, check for blown fuses, open disconnect switches,
etc.

b. If the pump is running, check for plugged strainers. Also, ensure that pump
capacity is sufficient to handle all of the chillers piped into the chilled water
circuit.

2. Check the status of chilled water flow switch 5S2; if it is open, see Step
1b. In addition, be sure that the proper pressure drop is provided to the unit.
If the flow rate is correct, flow switch 552 may be defective.

3. Check the status of the chilled water pump contactor auxiliary (5K1); it
should be closed whenever the pump is running.

4. Verify that chilled water pump relay 1K16 (i.e., located in the unit control
panel;) is energized and that its contacts are closed. Relay 1K16’s contacts are
connected between terminals 1TB3-20 and 1TB3-21 on micro module 1U3.

5. Determine whether micro module 1U3 is functioning correctly. To do this,
install a jumper between terminals 1TB3-20 and 1TB3-21, and set the chiller
swiich at one of the “"Auto” positions,

I the b Ed diagnostic code is cleared from this display, 1U3 is operating '

properly. However, if b Ed remains on the display, micro module 1U3 is defective
and must be replaced.
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Caution: To ensure proper chiller protection, never start the
unit when the chilled water flow interlock circuit is jumpered!
If jumper installation clears the diagnostic, remove the jumper
immediately. If the diagnostic does not clear within 3 minutes,
remove the jumper and replace 1U3.

b FO Transition

Latching diagnostic b FO occurs when the starter fails to complete transition.
Micro module 1U3 monitors the status of a normally-open set of auxiliary contacts
on the "run" contactor (2K2). (Relay 2K2 is located in the starter panel) If

these contacts do not close within 2.8 seconds +/- 10% after the transition

signal is sent to the starter, the UCM shuts down unit operation on the b FO
diagnostic.

Notice that the auxiliary on contactor 2K2 is tied to terminals 2TB3-7 and 2TB3-8
in the starter panel and, from there, to terminals 1TB4-5 and 1TB4-6 on micro
module 1U3 in the unit control panel. See Figures 3 through 6.

Among the possible reasons for a failure to transition are these:
[ ] Faulty wiring or bad connections in the proof-of-transition circuit.

Note: Be sure to verify that the normally-open 2K2 auxiliary contacts located
between terminals 2TB3-7 and -8 close to provide a "fransition complete" signal
to micro module 1U3. If a voltage signal is present at terminals 1TB4-5 and -6
but 1U3 fails to recognize it, 1U3 is defective and must be replaced.

WARNING: Use extreme care when performing this_checkout
procedure with power on; carelessness can result in injury
or death due to electrical shock.

[ ] Defective "run” contactor auxiliary (2K2).

Check for closure of the 2K2 auxiliary contacts when the main contactor closes.
This circuit is monitored by a 12 VDG, 45 mA current. 2K2 auxiliary contacts
connected to these terminals must be compatible with current described above:
gold-plated contacts are recommended to avoid oxidation resistance.

[ 1 Defective compressor transition relay (K5; located on power supply output
module 1U2 in the unit control panel).

Note: Micro module 1U3 will not generate a b FO diagnostic unless it sees the
conditions necessary for transition and initiates the transition signal.

Monitor the status of the K5 relay contacts at terminals 1TB2-5 and 1TB2-6 on
power supply output module 1U2. If the K5 contacts do not close, follow the
transition relay troubleshooting instructions provided in Compressor Transition
Relay Checkout Section. (This will isolate the malfunction at either 1U2 or

1U3)

If the K5 contacts do close, the problem lies either in the starter or in the .
wiring connections to the starter. Use the “Electiical Sequence of O-peratlo.n“ in
the unit Operation/Maintenance manual and the wiring diagrams provided with the
starter as a qguide for determining proper starter operation.
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b F1 Running External Interlock

The UCM generates latching diagnostic condition b F1 when the field-supplied and
field-installed run spare fault switch (5S4) closes during chiller operation.

This switch Input becomes active 1 second after transition, but is ignored by
micro module 1U3 before and during start-up.

In the event that a b F1 diagnostic occurs, check the electrical connections made
at teminals 1TB4-3 and 1TB4-4. Verify that these terminals are not jumpered,
and that the device connected to them, if any, is functioning properly.

if the external circuit appears to be okay, remove the wires from 1TB4-3 and
1TB4-4 and operate the chilier. Disappearance of the b F1 diagnostic indicates
that the problem is somewhere in the external circuit, while its reoccurrence
implies that micro module 1U3 is defective and must be replaced.

Power Supply Checkout Procedure

Overview

Refer to Figure 7. Notice that the UCP control panel contains a power supply
transformer (1T1) and a power supply output module (1U2) that furnish power to
micro module 1U3. The information in this section describes a method for
verifying that both of these components {i.e., 1Tt and 1U2) are operating
properly. For your reference, a fypical control panel connection diagram and
electrical schematic for a standard RTHA unit {with unit-mounted starter and
remote mounted starter) are illustrated in Figures 3 through 6.

Note: it is good practice to check the power supply components (i.e., 1Tt and
1U2) whenever troubleshooting the micro module. An improper voltage input to 1U3
can cause a good micro module to produce erratic output responses.

Power Supply Output Module 1U2 Checkout (Figure 8)

Refer to Figure 7 when performing the following steps for a power supply oulput
module checkout.

1. Remove the cover strip located along the top of micro module 1U3, and find

ribbon cable connector 1P4.  See Figure 7. Verify that ribbon cable 1P4 is
firmly and correctly connected to 1J4.

Note: Notice that, in this instance, the pins are numbered from left to right.

2. Using a digital VOM set to register DC voltage signals, connect the black
(negative) VOM lead to Pin 1P4-14 (Figure 8).

3. Measure the voltages at Pins 1P4-10, -11 , -12, 13, -16, -18, -19 and -20.
Compare these voltage readings with the allowable voltage signal indicated in
Figure 8.

4. Set the VOM to register AC voltage signals; then connect the black VOM lead
to Pin 1P4-11 and the red VOM lead to Pin 1P4-10. Measure the voltage between

these pins, and compare this value to the "AC component” range shown for Pins 10
and 11 in Figure 8.

Note: If any of the voltages measured in Steps 3 and 4 are out of range, and

the power transformer checked out okay, a problem with the power supply output
module is indicated.



Figure 7
UgP Layout

iP3  From 1U1 iP4  From 1U2
AN N —
2 ,.-. . 7 PAY i \__ ® Cover Strip

Legend

1F1 = Control Circuit Fuse 1Tl = Power Supply Transformer 6U5 = Ice Maker Optional
1F2 = 1Tl Primary Fuse 1TB1 = 1U1 Terminal Block 6U6 = Ice Maker Latch Panel
1K16 = Chilled Water Flow Switch Relay 1TB2 = 1U2 Terminal Block

1K17 = Condenser Water Flow Switch 1TB3 = 1U3 Terminal Block

Relay 1TB4 = 1U3 Terminal Block

iMl = Hour Meter 1TB5 = Control Voltage Terminal Block

1M2 = Start Counter 1786 = 1U3 Terminal Block

1R1 = Condenser Pressure Transducer 1787 = Control Voltage Terminal Block

1P1 = 1U2 Power Supply Plug 1U1 = Relay Output Module

1P2 = 1U2 Power Supply Plug 1U2 = Power Supply Output Module

1S1 = Unit Service Switch 1U3 = Micro Module

1S3 = High Pressure Cutout 1U4 = Chilled Water Reset Interface Module

5706-0925D
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Figure 8

Checkout Schematic for output module 1U2
Ribbon Cable 1P4 Identification and Voltages

1P4
From 1U2 Module

Common (+ 12 VDC)

+5 (VDC) Common

5.34 To 5.66 (VDC) ___ +5 Volt Supply
-13.0 To-8.5 (VDC) __ -8 Volt Supply
8.5 To 13.0 (VDC) +8 Volt Supply

Common (+8 VDC)

L__[Ref. for 1P4-10: 3.3 To 4.1 VAC]

-

6970 16.8 (VDC) __ + 12 Volt Unfiltered

Not Used

13.7 To 22,5 (VDC) +12 Volt Supply

-28 to -18.9 (VDC) -23 Voit Supply

(See Note 2)

-23.0 To-11.8 (VDC) _ Supply For Relays

Keying Plug

1.0 To 1.8 (VDC) On _Reset Relay
0.0 To 0.1 (VDC) Off

0.0 To 0.1 (VDC) Off _ Stop Relay
0.85To 1.6 {VDC) On

0.0 To 0.7 (VDC) Close _ H.P.C.

Notes:

6.0 To 22.5 (VDC) Open

0.85To 1.6 (VDC) On _Qverload
0.0 To 0.1 (VDC) Off

Not Used

0.0 To 0.1 (VDC) Off _ Start
0.85 To 1.6 (VDC) On

0.0 To 0.1 (VOC) Offt _ Qil Heater
0.85 To 1.6 (VDC) On

0.0To 0.1 (VDC) Off _ Transition
0.85 To 1.6 (VDC) On

1. Voltage values in this table apply only when ribbon connector 1P4 is connected to 1J4 of micro module 1U3.
All voltage signal values shown are with respect to Terminal 1P4-14 unless otherwise indicated.
2. Reference 1P4-11 To 1P4-14 (-23.0 To -11.9 VDC).
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' Power Transformer (1T1) Checkout {Figure 9)
1. Check branch circuit fuse 1F2 for continuity.

2. Confirm that 120 VAC power is available across the 2 black leads of
transformer 1T1.

3. Verify that the output cable (1P1) from power supply transformer 1T1 is
firmly and comeclly attached to 1J1 on power supply output module 1U2.

Before proceeding to Steps 4, 5 and 6, keep these points in mind when taking the
requested measurements: (1) the pins on 1P1 are numbered from right to left; and
(2) be sure that good contact is made with the metal of the pin.

4. Connect the black (negative) lead of a digital VOM-set to measure DC voltage
to pin 1P1-1 (i.e., chassis common). Then, measure the voltages at Pins 1P1-2
thru -10, and compare the measured values with the allowable signal ranges shown

in Figure 9.

Note: i any of the voltages measured in Step 4 are out of range, and the

voltages measured in Steps 5 and 6 are in range, transformer 1T1 is okay but

power supply output module 1U2 may be malfunctioning. Check 1U2's output before
replacing either component.

5. Switch the digital VOM to register AC voltages, and, with the black VOM lead
still connected to PIN 1P1-1, measure the voltages at Pins 1P1-2, -3, -4, -6 and
-8. Compare these measured voltages with the allowable signal ranges indicated

in Figure 9.

6. Move the black (negative) lead of the VOM to Pin 1P1-7; then measure the
voltages at Pins 1P1-8 and -10. Gompare the voltage readings obtained with the

allowable signal ranges indicated in Figure 9.

Note: If any of the voltages measured in Steps 5 and 6 are out of range, a
problem with power supply transformer 1T1 is indicated. Before replacing 1T1,
use the blade of a small screwdriver to press the wires of 1J1 firmly into their
sockets. Occasionally, the wire insulation is not cut completely when the wires
were initially inserted into the connector.
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Figure 9
Power Supply Transformer (1T1) Checkout.
Ribbon Cable Plug 1P1 Identification and Voltages.

1P

Chassis Common (Green)

0.0 To 0.0 (VAC) Blue

-23.0 To -11.9 (VDC) Brown

1.46 To 2.04 (VAC)

-23.0 To-11.9 (VDC) Brown

1.46 To 2.04 (VAC)

-23.0 To -11.9 (VDC) Brown/Yellow
14.3 To 19.95 (VAC) Blue

Ref. For 1P1-8 And 1P1-10 __ Yeliow

11.6 To 16.9 (VAC) Red
s I — ____Keying Plug
7.1 To 10.5 (VAC) Red/Yellow

Notes:
VAC are measured with respect to 1P1-7
VDC are measured with respect to 1P1-1
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Compressor Transition Relay 1U2K5 and
Current Transformer Checkout Procedures

To effectively use the compressor transition relay (1U2KS5) and current
transformer (271, 2T2, 2T3, 2T5, 2T6 and 2T7) checkout procedures described in
this section, it is important to first understand the normal operation of the
control panel during start-up. Review the start sequence (along with the typical
elfectltjiczl schematic in Figures 3 thru 8 before attempting to check the integrity
of 1U2K5.

1. Micro module 1U3 initiates a "start" signal.

Once all of the prestart criteria are satisfied (i.e., condenser and chilled

water fiows proven, etc.}, micro module 1U3 initiates a “"start” signal by

"telling” the K1, K2, K3 and K4 relay contacts in power supply output module 1U2
to close.

Proper response to all 4 sets of contacts allows control voltage to flow from
Terminal 1TB2-8 to 1TB2-7; from there, current passes to Terminal 1TB5-10 (and
2TB2-6) where it energizes the coil to pilot relay 2K5 in the starter panel,

2. *Start" windings of chiller compressor motor 4B1 energize.

Once energized, pilot relay 2K5 begins the compressor motor start process by
energizing the coil of shorting contactor 2K3; this, in tum, energizes start
contactor 2K1. Closure of 2Ki's normally-open contacts allows line voltage to
flow through the "start” windings of the compressor motor (4B1).

3. Micro module 1U3 initiates transition.

Milliampere signal inputs at Terminals 1TB4-7 through -12 allow micro module 1U3
to monitor compressor motor amperage draw via 3 pairs of current transformers.

Keep in mind that 1U3’s control logic prevents it from initiating transition
unless these two conditions are met:

a. First, motor amp draw must exceed 15% of the rated load amps (RLA); and,
b. 2.8 seconds must elapse after initiation of start signal.

if both of these requirements are satisfied, 1U3 initiates transition by
energizing the compressor transition relay (1U2K5) in the power supply output
module.

Note: 1U2K5 is energized when the voltage signal at Pin 1 (with respect to Pin
14) on ribbon connector 1P4 is 0.85 to 1.6 VDC. (See Figure 8).

4. Transition occurs successfully, and compressor motor 4B1 is operating in the
normal run configuration.

Closure of the K5 compressor transition relay contacts in 1U2 allows current 10
reach the coil of the starter panel’s transition contactor (2K4). As 2K4
energizes, its normally-ciosed auxiliary contacts open to de-energize shorting
contactor 2K3.

Run contactor 2K2 energizes when 2K3’s normally-closed _auxiliary contacts
re-close (Nofice that the 2K4 transition contactor de-energizes as soon as the
normally-open 2K2 auxiliary contacts in the transition circuit.)

When line voltage flows across the now-closed 2K2 contacts to the “dqlta"
windings of 4B1, the compressor motor is in its normal "run" configuration.

5. Micro module 1U3 confirms that transition was successfully completed.
Notice that a normally-open set of auxiliary contacts on run contactor 2K2 is

located in a "proof-of-transition” circuit connected to micro module input
Terminals 1TB4-5 and -6.
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Closure of these auxiliary 2K2 contacts "tells" micro module 1U3 that transition
occurred successfully.

If these contacts do not close within 2 seconds after the transition signal is

sent to the starter (see Step 3), micro module 1U3 assumes that the compressor
motor failed to transition, and shuts down unit operation on latching diagnostic
b FO.

Faulty current-sensing inputs (1TB4-7 thru -12)

Recall that in Step 3 of the preceding start sequence, 1U3 monitors the

milliampere signals it receives at input Terminals 1TB4-7 through -12 to

determine whether or not compressor motor amp draw exceeds 15% or RLA. Control
logic prevents 1U3 from initiating the transition signal unless this prerequisite

is met.

Faulty current-sensing inputs may prevent 1U3 from "seeing" this amp draw (i.e.,
causing it to shut down unit operation on b E4 phase loss or b E2 momentary power
loss).

Defective micro module (1U3)

Latching diagnostic b FO can occur if micro module 1U3 receives the approgriate
current-sensing inputs at Terminals 1TB4-7 through -12, but fails to issue a
“close" signal to the normally-open 1U2K5 contacts because of an internal
malfunction.

(Review Step 3 of the start sequence again. Notice that the existence of a 0.85
to 1.6 VDC voltage signal at Pin 1P4-1, with respect to Pin 1P4-14, confirms that
1U3 did tell the 1U2K5 contacts to close.)

Defective power supply output module (1U2)

Even though motor amp draw requirements are satisfied and 1U3 successfully
transmits a "transition” signal to the power supply output module (1U2),
transition will not occur if 1U2 is defective and fails to close its K5
compressor transition relay contacts.

Faulty starter component(s) or wiring

Refer again to Step 4 of the start sequence. Notice that closure of the 1U2K5
contacts should provide current to transition contactor 2K4 (and, ultimately, run
contactor 2K2) in the starter panel. If the electrical connections between 1U3

and the starter panef are faulty, or if either 2K4, 2K3 or 2K2 is defective,

transition will not occur, and 1U3 will generate a b FO or b E2 ("momentary power
loss") diagnostic.

Faulty "proof-of-transition" circuit

Keep in mind that the existence of a b FO diagnostic may not hecessarily mean
that the starter failed to transition. It is equally possible that transition

was completed successfully, but micro module 1U3 is not receiving "proof of
transition® at input Terminals 1TB4-5 and -6. In this situation, either the
auxiliary 2K2 contacts are malfunctioning, or the "transition complete”

electrical circuit is defective.

- Note: The 2K2 auxiliary contacts are rated for a dry circuit. Ensure that

contacts are rated as such.

Whenever a b FO (or, in some cases a b E4 or b E2) chiller diagnostic condition
exists, use the following checkout procedure to isolate the source of the
transition-related failure.

Note: The micro module checks for a faulty (shorted) transition contact before
entering start sequence (b FO diagnostic). The micro module allows 2 seconds to
receive a confirmation of transition complete after transition is initiated.
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1U2K5 Checkout Procedure

Note: The steps in this procedure were purposely aranged for ease of
completion, and do not reflect the sequence of events previously described for a
normal, attempted start-up.

WARNING: Use extreme care when performing this checkout
procedure while the chiller is energized. Carelessness can
result in injury or death.

1. Connect the voltmeter to Terminals 1TB2-5 and -6, and check for closure of
the K5 contacts during the chiller start sequence.

if the K5 contacts do not close, go to Step 2 and complete the step-by-step
instructions that follow to isolate the malfunction at power supply output module
1U2, micro module 1U3, of the current transformers (i.e., 2T1, 2T2, 2T3, 215, 216

and 2T7).

Note: If the K5 compressor transition relay contacts do close during the start
sequence, the problem lies either in: (1) the starter itself, or (2) the wiring
connections to the starter.

2. Set a digital VOM to register DC voltage; then connect the black {negative)
VOM lead to Pin 1P4-14 and the red lead to Pin 1P4-1.

3. Repeat the chiller start sequence and check the VDC signal at Pin 1P4-1 when
at most 2.8 seconds have elapsed since initiation of start signal.

If the signal measured at Pin 1P4-1 does not increase from 0.0-0.1 VDC to
0.85-1.6 VDC when the 2.8 seconds have elapsed, replace micro module 1U3.

Note: if input voltage at Pin 1P4-1 does increase to 0.85-1.6 VDG, but the

1U2K5 contacts do not close, power supply output module 1U2 may be defective.
Perform the power supply checkout procedure described in this service guide. (An
improper voltage input to 1U2 can cause a good micro module to produce eratic
output responses.)

Current Transformer Checkout

Each phase of the incoming power supply to the compressor motor is provided with
line (2T1, 2T2, 2T3) and auxiliary (275, 2T6, 2T7) current transformers. All of

these CTs are mounted in the starter panel; current transformer connections are
shown in Figure 10.

Note: Polarity is critical for proper setup of both line and auxiliary current
transformers. Be sure to check each CT for proper polarity, and all CT wiring

for faulty connections, before performing the checkout procedure described below.
Use Table 14 to verify that correct line CT's are in use and check that proper
terminals are connected using Figure 10.

WARNING: Use extreme care when performing this checkout
procedure while the chiller is energized. Carelessness can
result in injury or death.

1. Use the units’s design RLA value in conjunction with the data in
Factory Set-up to verify that:

a. The primary cument transformers (CTs; 2T1, 272 and 2T3) are properly sized.

b. Each primary CT is provided with the correct number of "pri_mary tumns"
(i.e., number of times that the main power line passes through its CT); and,

¢. The DIP switches used to establish the unit’s RLA setpoint {i.e., DIP switch
block S1, switch numbers 1 through 8) are properly positlpned. ) (A step-by-step
RLA-setpoint verification procedure is provided in this service guide.)

2. Use a series ammeter to monitor the output of Phase 1's line current
transformer (2T1).
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Figure 10
Current Transformer (CT)
Connections

“Primary® of 2T1

Wires 201A,8 \

Line

/ CT 2T

"Line™-Side o'oY ;'Meter'-Side
of Phase L1 X106 J)XZ, 3.4 of Phase L1
301A
1U3 —— o _______"Secondary" of 2T1;
- ¥ | o "Primary” of 2T5
1TB4 12 454 2TB3-1 ry
CT Input to
Micro Module 1832 WHT
1TB4=11 4,4 LK 3
Auxiliary
*Secondary* of 2T5 CT 215
*Primary® of 2T2 M/— ggrez'rz
"Line"Side Wires 202A.8 \ , , "Meter"-Side
~ of Phase L2 x1(J> 6)(2.3.4 of Phase L2
303A
1U3 - 'gnemndaw; 2q|[62T2:
/ ' 'mary' o
1TB4-10,,5, 27833
icro Modu
1TB4-9 1494 T34 foik 3
L Auxiliary
"Secondary” of 2T6 CT 216
U
“Primary” of 2T3 S (;?’eZTS
*Line"-Side ,__Wires 203A,B ~A ,"Meter"-Side
of Phase L3 X10 ¢X2,3.4  of Phase L3
305A
I 21835 .‘->  Secondary” of 2T3;
1TB4-8 141A Primary” of 2T7
CT Input to
Micro Module 2TB36 WHT
1TB4-7 1404 BLK 3

Z Auxiliary

CT 217

*Secondary* of 2T7
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the: This check cannot be made reliably with a clamp-on ammeter; always use a
series ammeter on the CT secondary! In order to check the CT input and output
vol(ages, CT line and secondary amp flows must be monitored while the unit is
running.

3. Check the voltage at Terminals 1TB4-11 and -12 on micro module 1U3, and
compare this value to the corresponding auxiliary CT primary amperage value shown
in Table 14 to verify the integrity of 2T5.

: 4. Repeat Steps 1 through 3 for Phase 2 and Phase 3.

5. Check the integrity of auxiliary CT 276 and 277 as described in Step 3 by -
measuring the voltage at Terminals 1TB4-9 and -10, and Terminals 1TB4-7 and -8,
respectively.

Table 14
Current Transformer Inputs to
Micro Module 1U3 (1)

.50 amps RMS 1.34 .05 valts RMS

0 + 0

1.00 amps RMS 1.83 + 0.05 volts RMS
1.25 amps RMS 2.06 + 0.05 volts RMS
1.50 amps RMS 2.28 + 0.05 volts RMS
1.75 amps RMS 2.51 + 0.05 volts RMS
2.00 amps RMS 2.73 + 0.05 volts RMS
2.25 amps RMS 2.95 + 0.05 volts RMS
2.50 amps RMS 3.17 + 0.05 volts RMS
2.75 amps RMS 3.39 + 0.05 volts RMS
3.00 amps RMS 3.62 + 0.05 volts RMS
3.25 amps RMS 3.84 + 0.05 volts RMS
3.50 amps RMS 4.06 + 0.05 volts RMS
3.75 amps RMS 4.28 + 0.05 volts RMS
4,00 amps RMS 4.51 + 0.05 volts RMS
4.25 amps RMS 4.71 + 0.05 volits RMS
4.50 amps RMS 4.93 + 0.05 volts RMS
4.75 amps RMS 5.14 + 0.05 volts RMS
5.00 amps RMS 5.37 + 0.05 volts RMS
5.50 amps RMS 5.80 + 0.05 volts RMS
6.00 amps RMS 6.24 + 0.05 volts RMS
8.00 amps RMS 7.96 + 0.05 volts RMS
Notes:

1. To calculate primary current (), use the following equation:

(H) = Lne Current x 5
CTRA

where: (1) Is the primary current to the auxillary current transformer (CT);
the "CTRA" value Is for 2T1, 2T2 and 2T3, respectively (see Table 2): and
s ine Current” Is the primary current thru the line CTs {271, 2T2 and 2T3).

To calculate % RLA, measure line current directly; then use the following
equation:

% RLA = Line Current x 100%
100% of Unit RLA Rating

2. Accuracy of the line CT Is + 1%.
3. Excludes meter error.
4. RMS = root mean square (i.e., standard AC meter units).
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Checkout Procedure For Slide Valve Operation

Slide Valve Control Switch

A 4-position, compressor slide valve control switch is located beneath the
current limit setpoint control. Each switch position is described below.

Note: For 130 to 215 ton unload solenoid is on motor side of compressor.
For 255 to 300 ton unload solenoid is on discharge side of compressor.

Pressure Gauge

Connect a pressure gauge at the Schrader valve by the Load/Unload solencids.

Load

With the switch in LOAD position, the slide valve load relay (1U1Q7) is
continuously energized, manually loading the compressor. Manual load overrides
automatic slide valve control during Normal Run mode (A 74). Verify that the
pressure reading of the gauge approaches condensing pressure. If pressure
remains the same or falls 1o evaporator pressure, check wiring at solenoid valve
coils.

Manual load will not override automatic slide valve control during three other
running modes. They are:

Operating Code  Operating Mode

A75 Run - Current Limit
A76 Run - Condenser Limit
A77 Run - Evaporator Limit
Hold

With the slide valve control switch in HOLD position, both slide valve load relay
(1U1Q7) and slide valve unload relay (1U1Q8) are de-energized (closed). The

slide valve remains in present position. HOLD overides automatic slide valve
control during Normal Run mode (A74). Read pressure gauge and verify that
pressure remains constant and does not fluctuate HOLD will not override automatic
slide valve control during three other running modes. They are:

Operating Code Operating Mode

A75 Run - Current Limit
A 76 Run - Condenser Limit
A77 Run - Evaporator Limit

Note: Tuming the slide valve control switch to HOLD changes UCM display from
Operators menu to Serviceman’s Menu. (See “Display” and Table 3.) )

Unload

With slide valve control switch to UNLOAD position, slide valve unload relay

(1U1Q8) is continuously energized. Manual unload overrides all other operating
modes. Read pressure gauge and verify that pressure reading approaches evaporator
pressure. If remains the same or rises to condenser pressure, check wiring and
solenoid.
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Auto

With slide valve control switch in AUTO (normal operating position), slide valve
position is automatically controlled by the UCM. Gauge pressure will be
somewhere between condenser and evaporator pressure.

Condenser Water Pump Relay Checkout

Relay Operation

Operation of the condenser water pump is controlled by a set of normally-open
contacts (K6) on the control panel’s relay output module (1U1). When operating
code A 71 (i.e., establish condenser water flow) appears on the control panel
display, micro module 1U3 “directs" 1U1 to close its K& contacts, and these
contacts should remain closed until unit operation is terminated.

Once these contacts close, continuity is established between terminals 1TB1-4 and
1TB1-5; this energizes the remotely-mounted condenser water pump contactor {6K2)
which, in turn, energizes the condenser water pump.

When the condenser water pump is energized, micro module 1U3 monitors the
contacts of condenser water pump interlock relay 1K17. If these contacts do not
close (i.e., flow is not established) within 3 minutes of the K6 contact closure,
the chiller will shut down on latching diagnostic b dC (i.e., condenser water

flow overdue).

Note: This diagnostic code will flash altemately with operating code A 71 on
the display.

Relay Troubleshooting

WARNING: To prevent injury or death due to electrical shock,
use care when measurements, adjustments or other service-
related operations are performed with power on.

Note: Micro module 1U3 must be “calling" for condenser pump operation while
using the following procedure to check the condenser water pump control circuit.
To "prompt” this signal, either:

a. Manually start the condenser pump; then start the unit (i.e., the K6
contacts should be closed when the unit is operating); or,

b. Go through a nommal start sequence. When the display reads A71, the K6
contacts should be closed. (Remember that the K6 contacts will only remain closed
for 3 minutes if the condenser interlock circuit does not "make®).

If condenser water flow is not established within 3 minutes:
1. Measure the DC voltage at pins 3 and 11 on ribbon connector 1P3 (Figure 11)
at micro module 1U3. Remember that A 71 must be on the display!

If the voltage reading is 0.0 to 0.1 VDC, 1U3 is failing to send a "close” signal
to the K6 contacts on 1U1. Replace micro module 1U3.

Note: Always check the power supply output module before replacing micro module
1U3.

A voltage reading of 0.85 to 1.6 VDG indicates that 1U3 is functioning normally
(ie., is sending a “close” signal to the {1U1) K8). Check for closure of the K6

contacts (Step 2).
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Figure 11

CI?eckout Schematic for Out')ut Module (1U1),
Ribbon Cable Plug 1P3 Pin Ildentification

and Voltages

1P3
From 1U1 Module

Common

13.7 To 22.5 (VDC) Relay Supply

__Not Used —
Not Used o L
0.0 To 0.1 (VDC) Off Head Relief
0.85 To 1.6 (VDC) On
0.0 To 0.1 (VDC) Off Alarm

Keying Plug

0.85 To 1.6 (VDC) On

Not Used

0.0 To 0.1 (VDC) Off

Condenser Water Pump

0.85 To 1.6 (VDC) On

0.0 To 0.08 (VDC) Off

Load Solenoid

5.1 To 5.6 (VDC) On

0.0 To 0.6 (VDC) Off

Note:
All voltages are D.C. with respect to 1P3-11
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Unload Solenoid

5.1 To 5.6 (VDC) On



RH/SC

2. Check for continuity between terminals 1TB1-4 and 1TB1-5 on 1U1 to determine
if the normally-open K6 contacts are closed.

it the K6 contacts are still open, relay output module 1U1 is defective and must
be replaced.

Note: Always check the power supply output module before replacing relay output
module 1U2.

Closure of the K6 contacts indicates that the problem is outside of the UCP
control panel; see Step 3.

3. Below is a partial list of the control components to check if the K6
contacts are closed:

[ 1 Check for blown fuses or open circuit breakers in the condenser water pump
circuit.

[ ] Verity that the condenser water pump contactor (5K2) is energized, and that
its contacts are starting the pump.

[ 1 Ensure that the valves in the condenser water circuit are open to allow
flow through the chiller. )

[ ] Verify that the condenser water flow switch (8S3) is functioning properly.

[ 1 Check the auxiliary contacts on the condenser water pump contactor (5K2);
they should close when the pump starts.

4. If the extemnal portion of the condenser pump circuit is functioning

properly a 110-volt signal should return to the control panel at terminal
1TB7-6. Verify that this circuit is energizing condenser water pump relay 1K17.
Next, determine whether or not relay 1K17 is providing a “closed circuit® input
to terminals 1TB3-22 and 1TB3-23 on micro module 1U3.

If the 1K17 contacts do not close between terminals 1TB3-22 and -23 when there is
a 110-volt signal at 1TB7-6, the condenser water pump relay (1 K17) is defective
and must be replaced.

Unit shutdown on diagnostic b dC (i.e., condenser water flow overdue) in spite of
closure of the 1K17 contacts within 3 minutes indicates that micro module 1U3 is
malfunctioning and must be replaced.
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