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The Trane Company urges that all HVAC servicers working on Trane equipment, or
any manufacturer's products, make every effort to eliminate, if possible, or
vigorousty reduce the emission of CFC, HCFC, and HFC refrigerants to the
atmosphere resulting from Instailation, 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
recommended Trane service and safety procedures published in Trane general
service manuals “CTV-SB-81%, "CTV-SB-82" and CFC-Guide 2. Coples of these
manuals may be obtained by contacting your focal Trane commerclal product
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introduction

The CVHE 130-1250 and the CVHF
650-1280 is defined using the
product definition and selection
(PDS) system. This system
describes the product offerings in
terms of a product coding block
which is made up of feature
categories and feature codes.

Typical Product
Description Block

MODL CVHE DSEQ S

HRTZ 60 TYPE SNGL

EVIM IECU EVTH 28

EVWC STD EVWP 2

EVCO FLNG EVWA RERE

CDSZ 080L CDBS 800

CDWT NMAR CDPR 150

CDTYSTD ORSZ 710

AGLT NONE CNIF MICR

CVHE/CVHF Product

Coding

Explanation

MODL

Unit Model

CVHE = CenTraVac Direct Drive
Hermetic

Development Sequence "E"
CVHF = CenTraVac Direct Drive

Hermetic
Development Sequence "F*
DSEQ
Design Sequence
S = HCFC123 Gaskets & O Rings
NTON
Unit Nominal Capacity (Tons)
230 = 230 Tons
250 = 250 Tons
280 = 280 Tons
300 = 300 Tons
320 = 320 Tons
/360 = 360 Tons
400 = 400 Tons
450 = 450 Tons
500 = 500 Tons
560 = 560 Tons
630 = 630 Tons

Product Coding
Definition

The operating components and
options for any Model CVHE/
CVHF CenTraVaqc unit can be
identified by referring to the alpha-
numeric product identification
coding block located on the name-
plate for the unit. The coding block
precisely identifies all charac-
teristics of a unit. Be sure to refer
to the service model number when

NTON 800 VOLT 4160
CPKW 650 CPIM 275
EVSZ 080L EVBS 890
EVWT NMAR EVPR 150
CDTM IECU CDTH 28
CDWC STD CDWP 2
CDCO FLNG CDWA RERE
PURG HERM HGBP W/O
SRTYRPIR

650 = 650 Tons

710 = 710 Tons

770 = 770 Tons

800 = 800 Tons

890 = 890 Tons

910 = 910 Tons

1060 = 1060 Tons

1120 = 1120 Tons

1250 = 1250 Tons

1280 = 1250 Tons

VOLT

Unit Voltage

200 = 200/60/3

208 = 208/60/3

230 = 230/60/3

380 = 380/60/50/3

440 = 440/60/3

460 = 460/60/3

480 = 480/60/3

575 = 575/60/3

60C = 600/60/3

2300 = 2300/60/3

2400 = 2400/60/3

3300 = 3300/60/50/3

4000 = 4000/60/3

4160 = 4160/60/3

4800 = 4800/60/3

6600 = 6600/60/3

HRTZ

Unit Hertz

60 = 60 Hertz

ordering replacement parts or re-
questing service. An example of a
typical product code is given on

this page.

Note: Unit-mounted starters are
identified by a separate number
found on the starter.

TYPE
Unit Type
SNGL = Single Condenser

HTRC

AUX

nu

(Cooling Only)
Heat Recovery
Auxiliary Condenser

TYPO

Unit Type
STD = Standard Shells
EXTD = Extended Surface Shells

CPKW
Compressor Motor
Kilowatts

96 = 96 KW
106 = 108 KW
131 = 131 KW
142 = 142KW
154 = 154 KW
171 = 171 KW
187 = 187 KW
204 = 204 KW
231 = 231 KW
257 = 257 KW
287 = 287 KW
323 = 323KW
361 = 361 KW
403 = 403 KW
453 = 453 KW
512 = 512KW
588 = 588 KW
653 = 653 KW
361 = 361 KW
745 = 745 KW
856 = 856 KW
957 = 957 KW
1062 = 1062 KW
1228 = 1228 KW

CVHE-M-6



CPiM 294 29.50 29.50 142M = 1400 Ton Medium Shell
: 205 295 295 205 29.50 20.50 142L = 1400 Ton Long Shell
Compressor impeller-Diameter %06 310 305 305 210M = 2100 Ton Medium Shell

207 300 295 295 210L = 2100 Ton Long Shell

3.STAGE 2-STAGE
290 220 220 220 298 300 300 295 2975 29.75 EVBS
222 2265 220 220 299 30.00 28.75 .
300 30.0 30.0 30.0 30.00 30.00 Evaporator Tube Bundle Size
223 225 225 220 301 3025 30.00 200 = 200 Nominal Tons
225 225 225 225 302 305 300 300 ’ 220 = 220 Nominal Tons
227 23.0 225 225 303 30'5 30'5 30'0 3095 3025 230 = 230 Nominal Tons
228 23.0 230 225 ' . . - - 250 = 250 Nominal Tons
230 230 230 23.0 304 30.50 30.25 280 = 280 Nominal Tons
o2 235 230 230 305 30.5 30.5 30.5 30.50 30.50 320 = 320 Nominal Tons
233 235 235 230 307 31.0 305 305 350 = 350 Nominal Tons
237 240 235 235 309 31.00 30.75 400 = 400 Nom!nal Tons
238 240 240 235 310 31.0 31.0 31.0 31.00 31.00 450 = 450 Nominal Tons
: : . 311 3125 31.00 500 = 500 Nominal Tons
240 240 240 24.0 312 315 310 31.0 550 = 550 Nominal Tons
242 245 240 240 313 315 315 310 3125 3125 560 = 560 Nominai Tons
243 245 245 240 . - ‘ . - 630 = 630 Nominal Tons
245 245 245 245 314 31.50 31.25 710 = 710 Nominal Tons
047 250 245 245 315 315 315 315 3150 31.50 800 = 800 Nominal Tons
248 250 250 245 316 3175 31.50 = 900 Nominal Tons
250 250 250 25.0 317 31.0 315 315 985 = 985 Nominal Tons
052 256 D50 250 318 320 320 315 1000 = 1000 Nominal Tons
319 3200 31.75 1080 = 1080 Nominal Tons
253 255 255 250 320 32.0 32.0 320 32.00 32.00 1120 = 1120 Nominal Tons
255 255 255 255 321 3295 3200 1225 = 1225 Nominal Tons
257 26.0 255 255 322 325 320 320 g 1250 = 1250 Nominal Tons
258 26.0 260 255 . . . 1400 = 1400 Nominal Tons
260 260 260 26.0 323 325 325 320 3225 3225 1425 = 1425 Nominal Tons
262 265 260 26.0 324 3250 3250 1450 = 1450 Nomina! Tons
263 265 265 26.0 325 325 325 325 3250 32.50 1610 = 1610 Nominal Tons
326 32.75 32.50 1765 = 1765 Nominal Tons
:Zg ggg :g:: gg:g 327 330 325 325 1900 = 1900 Nominal Tons
268 270 270 265 328 330 330 325 3275 3275 2100 = 2100 Nominal Tons
270 270 27.0 270 27.00 27.00 329 3300 3250
071 2795 2700 330 330 330 330 33.00 33.00 EVWC
572 275 270 270 Evaporator Waterbox
273 275 275 270 271.25 27.25 EVTM . Construction
274 27.50 27.50 Evaporator Tube Material STD = Standard Welded .
275 275 215 215 2750 27.50 IECU = Internally Enhanced CU -1* ASME = ASME Weided - Water-Side
376 2775 27.75 SBCU = Smooth Bore CU
277 280 975 275 SB91 = Smooth Bore CUNI90/10 EVWP
278 280 280 275 27.75 27.75 TECU = Internally Enhanced CU - 3/4 Evaporator Water Passes
279 28.00 27.75 1 = One Pass
280 280 280 280 28.00 28.00 EVTH 2 = Two Pass
281 28.50 28.00 Evaporator Tube Wall Thickness 3 = Three Pass
282 285 280 280 28 = .028 Wall Thickness
283 285 285 35= 035 Wall Thickness EVWT
284 28.50 28.50 Evaporator Waterbox Type
285 285 285 285 2855 28,50 EVSZ mRA; xarirg: '
286 28.75 28.50 Evaporator Shell Size = Ron-anne
287 290 200 285 2875 28.75 032S = 300 Ton Short Shell
288 20.0 290 285 2875 2875 032l = 300 Ton Long Shell EVPR
289 20.00 28.75 0508 = 500 Ton Short Sheli Evaporator Waterside Pressure
290 29.0 29.0 290 29.00 29.00 050L = 500 Ton Long Shell 150 = 150 PSIG
291 29.25 29.00 80S = 800 Ton Long Shell 300 = 300PSIG
202 295 290 290 080L = 800 Ton Long Shel
1251 = 1250 Ton Long Sheil
140E = 1400 Extended Length Shell

142M = 1400 Ton Medium Shell
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EVCO
Evaporator Waterbox

Connection
VICT = Victaulic
FLNG = Fanged

EVWA

Evaporator Waterbox
Arrangement

FBNT = In Front/Out Front
REAR = In Rear/Out Rear

LFRR = In LH Front/Out RH Rear
RRLF = In RH Rear/Out LH Front
LRARF = in Rear/Out RH Front
RFLA = in Fron¥Out LH Rear
LFLR = in LH Front/Out LH Rear
LRLF = In LH Bear/Out LH Front

RFRR = in RH Front/Out RH Rear
RRAF = In BRH Rear/Out RH Front
END = in One End/Out the Other

RERE = in RH End/Out RH End
LELE = in LH End/Out LH End
CDTM

Condenser Tube Material
IECU = Internally Enhanced CU-1"
SBCU = Smooth Bore CU

SBg1 = Smooth Bore CU/NI 90/10
SB73 = Smooth Bore CU/NI 70/30
SBT1 = Smooth Bore Titanium
TECU = internally Enhanced CU-3/4"

CDTH

Condenser Tube Thickness
28 = .028 Wall Thickness

35 = .035 Wall Thickness
42 = .042 Wall Thickness
49 = .049 Wall Thickness
CcDsZ

Condenser Shell Size
0328 = 320 Ton Short Shell
032L = 320 Ton Long Sheli
0508 = 500 Ton Short Sheli
050L = 500 Ton Long Shell
= 800 Ton Short Shell
080L = 800 Ton Long Sheli
125L = 1250 Ton Long Shell
140L = 1400 Ton Long Shell
1428 = 1400 Ton Short Sheli
1421 = 1400 Ton Long Sheli
210S = 2100 Ton Short Shell
210L = 2100 Ton Long Shell

cDBS
Condenser Tube Bundle Size
200 = 200 Nominal Tons

220 = 220 Nominal Tons
230 = 230 Nominal Tons
250 = 250 Nominal Tons
280 = 280 Nominal Tons
320 = 320 Nominal Tons
350 = 350 Nominal Tons
360 = 360 Nominal Tons

400 = 400 Nominal Tons
450 = 450 Nominal Tons
500 = 500 Nominal Tons
55¢ = 550 Nominal Tons
560 = 560 Nominal Tons
630 = 630 Nominal Tons
710 = 710 Nominal Tons
800 = 800 Nominal Tons
890 = 890 Nominal Tons
900 = 900 Nominal Tons
985 = 985 Nominal Tons
1000 = 1000 Nominal Tons

1080 = 1080 Nominal Tons
1120 = 1120 Nominal Tons

1225 = 1225 Nominal Tons
1250 = 1250 Nominal Tons
1400 = 1400 Nominal Tons
1425 = 1425 Nominal Tons
1610 = 1610 Nominal Tons
1785 = 1765 Nominal Tons
1900 = 1900 Nominal Tons
2100 = 2100 Nominal Tons
cbw(C

Condenser Water Box
Construction

STD = Standard Welded
ASME = ASME Welded - Water-Side

CDWP

Condenser Wator Passes
2 = 2 Pass
3 3 Pass

CDWT

Condenser Waterbox Type
MAR = Marine

NMAR = Non-Marine

CDPR

Condenser Water Side Pressure
150 = 150 PSIG
300 = 300 PSIG

CDCO
Condenser Waterbox

Connection
VICT = Victaulic
FLNG = Flanged

CDWA
Condenser Waterbox

Arrangement
LFLF = In LH Front/Out LF Front
LRLA = in LH Rear/Out LH Rear

RFRF = In RH Front/Out RH Front
RRRR = In RH Rear/Out RH Rear
LFLR = in LH Front/Out LH Rear

LRLF = In LH Rear/Out LH Front
RFRR = In RH Front/Out RH Rear
RRRF = In BH Rear/Out RH Front
RERE = iIn RH End/Out RH End
LELE = In LH End/Cut LH End

5

CDTY

Condenser Construction -

Refrigerant Side
STD = Standard Welded
ASME = ASME Welded

TSTY

Tube Sheet Construction
STD = Standard Weided
ASME = ASME Welded

CHTM
Heat Rec. Condenser
Tube Material

IECU = Internal Enhance CU -1°
8SBCU = Smooth Bore CU

SB91 = Smooth Bore CU/NI 90/10
SB73 = Smooth Bore CU/NI 70/30
SBT1 = Smooth Bore Titanium

TECU = Internally Enhanced CU-3/4"

CHTH

Heat Rec. Condenser
Tube Wall Thickness
28 = .028 Wall Thickness
35 .035 Wall Thickness
42 042 WallThickness
49 .049 WallThickness

CHSZ

Heat Rec. Condenser

Shell Size
0328 = 320 Ton Short Shell

032L = 320 Ton Long Shell
0508 = 500 Ton Short Shell
050L = 500 Ton Long Shell
080S = 800 Ton Short Shell
080L = 800 Ton Long Shell

125L = 1250 Ton Long Shell
140L = 1400 Ton Long Shell

CHBS
Heat Rec. Condenser Tube

Bundie Size
200 = 200 Nominal Tons

230 = 230 Nominal Tons
250 = 250 Nominal Tons
280 = 280 Nominal Tons
320 = 320 Nominal Tons
360 = 360 Nominal Tons
400 = 400 Nominal Tons
450 = 450 Nominal Tons
500 = 500 Nominal Tons
560 = 560 Nominal Tons
630 = 630 Nominal Tons
710 = 710 Nominal Tons
800 = 800 Nominal Tons
900 = 900 Nominal Tons
1000 = 1000 Nominal Tons
1120 = 1120 Nominal Tons
1250 = 1250 Nominal Tons
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1400 = 1400 Nominal Tons

CHWC

Heat Rec. Condenser Waterbox
Construction

STD = Standard Welded

ASME = ASME Weided - Water Side

CHWP

Heat Rec. Condenser Water
Passes

2= 2Pass

3= 3Pass

CHWT

Heat Rec. Condenser Waterbox
Type

MAR = Marine

NMAR = Non-Marine

CHPR

Heat Rec. Condenser Waterbox
Side Pressure

150 = 150 PSIG

300 = 300 PSIG

CHCO

Heat Rec. Condenser Waterbox
Connections

VICT = Victaulic

FLNG = Flanged

CHWA

Heat Rec. Condenser Waterbox
Arrangement

LFLF = In LH Front/Out LF Front
LRLR = in LH Rear/Out LH Rear
RFRF = in RH Front/Out RH Front
ARRR = in BH Rear/Out RH Front
LFiR = in LH Front/Out LH Rear
LRLF = in LH Rear/Out LH Front
RFAR = In BRH Front/Out RH Rear
RRRF = in RH Rear/Out RH Front
RERE = In RH End/Out RH End
LELE = InLH End/Out LH End

CABS
Auxiliary Condenser Nominal

Tonnage
80 = 80 Nominai Tons
130 = 130 Nominal Tons

CVHE-M-6

CAWC
Auxiliary Condenser Waterbox

Construction
STD = Standard Welded
ASME = ASME Welded - Water Side

CATM
Auxiliary Condenser Tube

Material
IECU = Internal Enhance CU -1*

SBCU Smooth Bore CU
SB91 = Smooth Bore CU/NI 90/10
SB73 Smooth Bore CU/NI 70/30

SBT1 = Smooth Bore Titanium
TECU = internally Enhanced CU -3/4"

CATH
Auxiliary Condenser Tube

Wall Thickness
28 028 Wall Thickness

35 = .035 Wall Thickness
42 = .042 Wall Thickness
CACO

Auxiliary Condenser Waterbox
Connection

VICT = Victaulic

FLNG = Flanged

CAPR

Auxiliary Condenser Water Side
Pressure

150 = 150 PSIG

300 = 300 PSIG

CAWT

Auxiliary Condenser Waterbox
Type

MAR = Marine

NMAR = Non-Marine

CAWA

Auxiliary Condenser Waterbox
Arrangement

LFLF = In LH Front/Out LF Front
LRLR = In LH Rear/Out LH Rear
RFARF = In RH Front/Out RH Front
RRAR = In RH Rear/Out RH Rear
LFLR = in LH Front/Out LH Rear
LRLF = in LH Rear/Out LH Front
RFRR = in RH Front/Out RH Rear
RRRF = in RH Rear/Out RH Front
RERE = in RH End/Out RH End
LELE = in LH End/Out LH End

ECTY

Economiser Orifice Type
WEOR= Welded

REOR= Bolted Removable

ORSZ

Orifice Size

130 = Orifice Size
140 = Orifice Size
160 = Orifice Size
180 = Orifice Size
200 = Orifice Size
230 = Orifice Size
250 = Orifice Size
280 = Orifice Size
320 = Orifice Size
360 = Oirifice Size
375 = Orifice Size
400 = Orifice Size
415 = Orifice Size
450 = Orifice Size
460 = Orifice Size
500 = Orifice Size
510 = Orifice Size
560 = Orifice Size
585 = Oirifice Size
630 = Orifice Size
850 = Orifice Size
710 = Orifice Size
790 = Orifice Size
800 = Orifice Size
880 = Oirifice Size
900 = Oirifice Size
990 = Orifice Size
1000 = Orifice Size

1100 = Orifice Size
1120 = Orifice Size
1250 = Orifice Size
1265 = Orifice Size
1400 = Orifice Size
1540 = Orifice Size
1600 = Orifice Size
1660 = Orifice Size
1800 = Orifice Size
1810 = Orifice Size
1970 = Orifice Size

2150 =

Orifice Size

PURGE
Purge Unit
PURE = Purifier Unit

SPKG

Shipping Package

DOM =

EXP =

FULL =

Domestic
Export
Export




OPTI

Unit Options

CLCT = Condenser Limit Control
BRTS = Bearing Temperature Sensor
EVWS = Evaporator Water Sensor
TRMP = Tracer Monitoring Package
ALRP = Relay Package

CDWS = Condenser Water Sensor

CRTS = Condenser Refrigerant Temp
Sensor

ELLG = Evap Liquid Level Gage

NZEP = Near Zero Emission Purge

ISLS = Spring Isolator

INSL = Insulation Package

CPDW = Compressor Doweling

TMEW = Thermometer 10 Inch Ext Well

TMSW = Thermometer 10 inch Std Well

TSRT = TRS Timer

FRCL = Free Cooling

HGBP

Hot GasBy-Pass
With = With
W/O = Without

AGLT

Agency Listing

NONE = No Agency Listings

UL Underwriter Laboratory
CSA Canadian Standard Assoc.

CNIF

Control interface
MICR = Standard Micro Processor

CWR = Chilied Water Reset
8Ci = Serial Communications
interface

GBAS = Generic BAS Interface for
Chilled Water Reset

SRTY

Starter Type

USTR = Unit Mounted Star-Delta

RSTR = Remote Mounted Star-Delta

RXL = Remote Mounted X-Line

RATR = Remote Mounted Auto Trans-
former

RPIR = Remote Mounted Primary
Reactor

CSTR = Customer Supplied Star-Delta

CXL Customer Supplied X-Line -
Full v

CATR = Customer Supplied Autotrans-
former

CPIR = Customer Supplied Primary
Reactor

SRRL
Starter (Nameplate) RLA

PNCO

Starter Panel Connection
TERM = Terminal Block

DISC = Disconnect Switch
{Noan-Fused)

CcB = Circuit Breaker

CBIC = Circuit Breaker - High
Interupting Capcity

CBCL = Circuit Breaker - Current
Limiting

ISSW = Isolation Switch
ISLB = load Break Switch

SRPO

Electrical Protection
SPLA = Surge Protection Plus

Lighting Arrestors
UVR = Undervoit Relay with Rest
AUVR = Adjustable Undervoltage Relay
Reset Overvoltage Relay
OVR = Overvoltage Relay
GRDF = Ground Fault
SRPO
Starter Options
CLCA = Cadlifornia Code
CSA = Canadian Standards Assoc.
CTRV = Control Meter (Volt}
CTRA = Control Meter (AMP)
IGD = 1Q.Data
IQDP = 1.Q. Data Plus

NEMA = NEMA 12
SRIT = Starter Interlocks
PLIT= Pilot Lights

TDRC = Transducer Current

TDRV = Transducer Volt

TDORW = Transducer Watt

UL = Underwriters Laborator

WTTM = Wattmeter

WHM = Watt Hour Meter

WHMD = Watt Hour Meter with
Demand Register

WHMP = Watt Hour Meter with Pulse
Initiator

WHMB = Watt Hour Meter with both
Demand Register & Puise
Initiator

SRFC

Starter Power-Factor Correction
Capacitors

10 10 KVAR

15 15 KVAR

20 20 KVAR

25 = 25 KVAR
30 = 30 KVAR
35 = 35KVAR
40 = 40 KVAR
45 = 45 KVAR
50 = 50 KVAR
60 = 60 KVAR
70 = 70 KVAR
75 = 75KVAR
80 = 80 KVAR
90 = 90 KVAR
106 = 100 KVAR
120 = 120 KVAR
125 = 125 KVAR
150 = 150 KVAR
200 = 200 KVAR
ACCY

Unit Accessory

ISLS = Isolator Spring

FS1 = (1) Flow Switch 150 PSI NEMA 1
2FS1 = (2) Flow Switchs 150 PSI NEMA 1
3FS1 = (3) Flow Switches 150 PSI NEMA 1
FS2 = (1) Flow Switch 300 PSI NEMA 1
2FS2 = (2) Flow Switches 300 PSI

NEMA 1

3FS2 = (3) Flow Switches 300 PSI NEMA 1
FS3 = (1) Flow Switch 150 PSI

Vaporproof

2FS3 = (2) Flow Switches 150 PSi
Vaporproof

3FS3 = (3) How Switches 150 PSi
Vaporproof

FS4 = (1) Flow Switch 300 PS|
Vaporproof

2FS4 = (2) Flow Switches 300 PSI
Vaporproof

3FS4  (3) Fiow Switches 300 PSI
Vaporproof

TME = {1) Thermometer 10 In
Extended Well

2TME = (2) Thermometers 10 In
Extended Well

3TME = (3) Thermometers 10 in

™S (1) Thermometer 10 In
Standard Well

2TMS = (2) Thermometers 10 In
Standard Well

3TMS = (3) Thermometers 10 in
Standard Weil

T5R = (1) T5R Timer

2T5R = (2) T5R Timers

3T5R = (3) T5R Timers

ORO1 - OR28 = Extra Set of Orifice
Plates (OR01 thru OR28)

ORB30 - OR47 = Extra Set of Orifice
Plates (OR30 thru OR47)

CVHE-M-6



Literature Change History
CVHE-M-6 {February 1993)

Original issue of manual;
describes proper operation and
maintenance of 60 Hz. CVHE units
of "1 A "through "1U " design
sequences with UCP635
micro-computer-based control
systems and CVHF 650 and 1280
"CO " design sequences with
UCP695 micro-computer-based
control systems.

About this Manual

This booklet describes the
operation and maintenance of 60
Hz. Model CVHE and CVHF
CenTraVac chillers equipped with
micro-computer-based control
systems, whether standard
{cooling} or heating-recovery. By
carefully reviewing this information
and foliowing the instructions
given, the owner/operator can
successfully operate and maintain
a CVHE or CVHF unit.

Diagnostic information is provided
at the end of this manual to allow
the operator to identify a number
of system malfunctions, should
any develop. {if mechanical
problems do occur, however,
contact a qualified service
organization to ensure proper
diagnosis and repair of the unit.)

CVHE-M-6

General
Information

Commonly Used
Acronyms

For convenience, a number of
acronyms are used throughout
this manual. These acronyms are
listed alphabetically below, along
with the "ranslation” of each:

AMB =Qutdoor Ambient
Temperature

ASME = American Society of
Mechanical Engineers

BAS = Building Automation
System

CWR =Chilled Water Reset
DTFL = Design Delta-T at Full
Load (i.e., the difference between
entering and ieaving chilled water
temperatures)

ENT = Entering Chilied Water
Temperature

FC = Free Cooling

HGBP = Hot Gas Bypass

HVAC = Heating, Ventilating, and
Air Conditioning

IE = Internally-Enhanced Tubes
LVG = Leaving Chilled Water
Temperature

PCWS = Front Panel Chilled
Water Setpoint

PSID = Pounds-per-Square-inch
(differential pressure)

PSIG = Pounds-per-Square-inch
{gauge pressure)

SCI = Serial Communication
Interface

SCP = Model CVMA System
Control Panel {i.e., used to control
up to 3 CenTraVacs with UCPs)
UCP = Microcomputer-based,
UCP695 Chiller Control Panel for
CenTraVacs

Warnings and Cautions

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

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

Unit Nameplate

The CVHE or CVHF unit nameplate
is located on the left side of the
unit control panel {UCP). A typical
unit nameplate is illustrated in
Figure 1. The following information
is provided on the unit nameplate.

- Service model and size
descriptor.

- Unit serial number

- ldentifies unit electrical
requirements

- List correct operating charges of
CFC-11 or HCFC-123

- Lists unit test pressures and
maximum operating pressures.

- Identifies unit Installation and
Operation and Maintenance
manual

- Product description block
(identifies all unit components
and unit "design sequence”
{used to order literature and
make other inquiries about the
unit).

- Lists drawing numbers for unit
wiring diagrams.




Figure 1
Typical Unit Nameplate

Unit Model

and Size Descriptor ——_

Unit and Motor ——

Electricail Data

Unit Refrigerant
Charge Information

Unit Service Literature —=

Wiring Diagram Number —

Product Description Block —=i

[EESE—

HMODEL : CVHES896
MODEL NO: CVHEOBPGAIUO3BURZ4A7931F?X1C0000600010000E0

SERIAL NO: L92M24883

CTRICAL CHARACTERISTICS
480 VOLIS GOHZ 3 PH

[
RATED YOLTAGE:

VOLTAGE UTILIZATION RANGE: 414~ 306 VAC
HINIMUM CIRCUIT aMFACITY: 913 AMFS
MAXIMUM FUSE: 1600 AMFS
MAXIMUM CIRCUIT BREAKER: 1600 AMPY
MAXIMUM OVERLOAD TRIF: 775 AMPS
MAX  MAX

VOLTS-AC HZ FH RLA  LRAY LRAD

COMPRESSOR MOTOR 480 60 3 723 1592 4972
OTL FUHP HOTOR i15 60 1 4.9 FLa
OIL TANK HEATER 115 60 1 1000 WATTS
CONTROL. CIRCUIT 13 60 ] 60 VA MaX
PURGE COMF MTR 1435 19 i 7.0 FLA

WHEN HMOTOR COMTROLLER PROVIDED RBY OTHERS
TRANE ENGINEERING SPEC. S56516-00646 AFFLIES

GENERAL CHARACTERISTICS
REFRIGERANT SYSTEM

TO RBE FIELD CHARGED
WITH 2500 LBS. OF R—-123 WITH

ACTUALLY CHARGED
LBES. OF R-9123

MAXIMUM REFRIGERANT WORKING PRESSURE
HI SIDE 15 PSIG LO SIDE 15 PSIG

FACTORY TEST PRESSURE
HI SIDE 43.0 PSIG LO SIDE 43 FPRIG
FIELD LEAK TEST FRESSURE 8 FSIG MAX.
TESTED AT PSIG
LEAK TEST AND CHARGING SPECIFICATION ARE SUFFLIED
IN CONTROL PANEL (SERVICE LITERATURE MANUALD

MANUFACTURED UNDER ONE OR MORE OF THE FOLLOWING
U.S. PATENTS: 3390545 -~ 3461685 - 3805547
4232333 - 4686834 ~ 4689967 - 4715190
4731653 -~ 4800732 - 5031440

SERVICE LITERATURE

INSTALLATION MANUAL : CVHE-M—- &
CFERATION/MAINTENANCE MANUAL: CVHE-IN-7
WIRING DIALRAME

SCHEMATIC PGt X394705730410

SCHEMATEC PG2:- X39470574010

FIELD WIRING: X39470501010

ALTERNATE STARTER WIRING: X394703503010

FRODUCT DESCRIPTION: DEVICE NO. CVHE0OG083%0¢
MODL CYHE DSER 41U NTON 896 VOL.T 480
HRTZ &40 TYFE SNGL TYFO STD CPKW 342
CRIM 247 EVTM IECU EVTH 28 EVSZ 125L
EVES 1400 EVWC ITD EVidr 3 EVWT NMAR
EVPR 150 EVCO VICT EVHA END ChTHM IECU
CDTH 28 CDSZ 1251 CDBS 12306 CDWC STD
ChuWpP 2 CRUWT NMAR CDPR 150 CpCO VICY
Chwa LELE CDTY 37D ECTY WEOR ORSZ 1600
PURG PURE OFTI ALRF HGEP W/0 AGLT NONE
CNIF $CI SRTY RSTR SRRL. 935 FNCO CE
SROF CTRY  SROF CTRA

The Trane Company, La Crosse, Wi 54601-7599 Made in U.5.A. URC  X38470528-01
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CVHE-M-6

Mechanical
Operation - CVHE

QOverview

Each CVHE unit is comprised of 5
basic components: (1) the
evaporator, (2) 3-stage com-
pressor for the CVHE unit (3)
water-cooled condenser, (4)
2-stage economizer, and (5)
related interconnecting piping. A
heat-recovery or auxiliary con-
denser can be factory-added to
the basic unit assembly to provide
a heat-recovery cycle.

Figure 2 illustrates a typical CVHE
chiller.

Following are discussions of the
unit’s cooling-only and
heat-recovery modes of operation.
A pressure/enthalpy diagram
(shown in Figure 3} is provided to
further illustrate unit operation.

Cooling-Only Cycle.

When the CVHE is functioning in
the cooling mode, liquid refrigerant
is distributed along the length of
the evaporator and sprayed
through small holes in a distributor
(i.e., running the entire length of
the shell) to uniformly coat each
evaporator tube. Here, the liquid
refrigerant absorbs enough heat
from the system water circulating
through the evaporator tubes to
vaporize.

The gaseous refrigerant is then
drawn through the eliminators
{which remove droplets of liquid
refrigerant from the gas) and
first-stage variable inlet guide
vanes, and into the first stage
impeller.

Note: Inlet guide vanes are
designed to modulate the flow of
gaseous refrigerant to meet
system capacity requirements;
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they also prerotate the gas,
allowing it to enter the impeller at
an optimal angle that maximizes
efficiency at all load conditions.

Compressed gas from the
first-stage impelier flows through
the fixed, second-stage inlet vanes
and into the second-stage
impeller. Here, the refrigerant gas
is again compressed, and then
discharged through the third-stage
variable guide vanes and into the
third-stage impeller.

Once the gas is compressed a
third time, it is discharged into the
condenser. Baffles within the
condenser shell distribute the
compressed refrigerant gas evenly
across the condenser tube bundle.
Cooling tower water circulated
through the condenser tubes
absorbs heat from the refrigerant,
causing it to condense. The liquid
refrigerant then passes through
orifice plate "A" and into the
economizer.

The economizer reduces the
energy requirements of the
refrigeration cycle by eliminating
the need to pass all gaseous
refrigerant through 3 stages of
compression. See Figure 4. Notice
that some of the liquid refrigerant
flashes to a gas because of the
pressure drop created by the
orifice plates, thus further cooling
the liquid refrigerant. This flash gas
is then drawn directly from the first
(Chamber A) and second (Cham-
ber B) stages of the economizer
into the third- and second-stage
impeliers of the compressor,
respectively.

Any remaining liquid refrigerant
flows through another orifice plate
"C" to the evaporator.
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Figure 3
Pregssure/Enthalpy Curve

Condenser
® - . s Compressor
§ . , High-Side Economizer / / (3rd Stage)
o // Compressor
5 ol s Low-Side Economizer (2nd Stage)
< Compres
a : sor
ot s Evaporator 2 (1t Stage)
Enthalpy (BTU/LBM)
Figure 4
2-8tage Economizer
Refrigerant Gas Refrigerant Gas
Out to 3rd-Stage Out to 2nd-Stage
Compressor Compressor

)
Bl

Chamber A}

Chamber B
. . Refrigerant Vapor
High-Side Liquid from Motor
Economizer Low-S«de Cooling System
Economizer
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=

-o \\‘\‘DU 12%;,

Orifice
Plate A A\
7
Orifice
Liquid Plate B
Refrigerant Liquid ;

From Condenser Refrigerant

Out To Evaporator
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Compressor Lubrication
System - CVHE

A schematic diagram of the
compressor lubrication system is
illustrated in Figure 5; this system
supplies oil to the compressor
motor bearings.

Qil is pumped from the oil tank (i.e.
by a pump and motor located
within the tank) through an oit
pressure-regulating valve designed
to maintain a net oil pressure of 12
to 18 psid. It is then filtered and
sent to the compressor motor
bearings. On later design CVHE
and CVHF models, the oil filter
assembly is equipped with
refrigeration valves to isolate the
filter during filter replacement.

From the bearings, the oil drains
back to the oil tank through return
lines.

WARNING:

Use caution while working on
certain areas of the unit. Surface
temperatures may exceed 150°F
on the compressor discharge,
oil tank (heater), oll filter, and oil
lubrication lines.

To ensure proper iubrication and
prevent refrigerant from con-
densing in the oil tank, a 1000-watt
heater is secured to the oil tank
exterior. Operating in response to
a signal from the UCP, this heater
energizes as needed to maintain
140° to 145 °F (60-63 C) when the
chiller is pot running. When the
chiller js operating, the
temperature of the oil tank is
typically 115° to 160° F (46-72 C).

Refer to Figure 5; notice that the
oil tank is vented between the
compressor iniet vanes and the
first-stage impeller suction cover.
During normal system operation,
motor barrel pressure is greater
than that of the oii tank. Therefore,
any gaseous refrigerant that enters
the motor bearing cavities is drawn
toward the oil tank where it is re-
moved by the vent line.

A dual eductor system is used to
reclaim oil from the suction cover
and from the evaporator, and
deposits it back into the oil tank.
These eductors use high pressure
condenser gas to draw the oil from
the suction cover and evaporator
back to the eductors, from the
eductors the oii is discharged to
the top of the oil tank.

Note: CVHEs utilize a time delay
relay and solenoid valve that tem-
porarily close the oil sump vent
line during the chiller start se-
quence. This prevents the loss of
oil pressure that can occur during
start-up by isolating the oil sump
from the low-pressure cavity at the
opposite end of the sump vent line.

13

Liquid refrigerant is used to cool
the oil supply to the inboard motor
bearing on larger units (500-1250).
Oil entering the oii cooler
assembly from the oil tank (via the
regulating valve and fiiter) flows
into a coil inside the cooler shell.
See Figure 6. As the oil passes
through this coil, it is cooled by a
mixture of gaseous and liquid
refrigerant that surround the coil
exterior.

Once the cooled oil leaves the
cooler shell, it flows directly to the
inboard motor bearing, and
eventually returns to the oil tank.

The oil cooler is piped into the
return circuit of the motor cooling
system. Part of the refrigerant that
is used to cool the compressor
motor passes through the oii
cooler shell on its way to the
economizer.

Motor Cooling System

CVHE compressor motors are
cooled with liquid refrigerant; see
Figure 5 for a schematic illustration
of this pressurized system.

Liquid refrigerant flows from the
condenser sump to the bottom of
the compressor motor, Figure 7,
where it enters the motor chamber
through a control orifice. As the
liquid refrigerant touches the
warmer motor components, a
portion of it flashes to a gas and
cools the motor. This "flash” gas,
along with any excess liquid
refrigerant, then drains to the
second-stage of the economizer.

Because of the positive pressure
differential between the condenser
and economizer, proper refrigerant
flow through the motor is main-
tained at ali load conditions.

CVHE-M-6
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Figure 6
CVHE/CVHF Oil Cooler Assembly
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(from Fitter) ™| _|

Figure 7
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CVHE Motor Cooling System
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Refrigerant
fo Motor
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Overview

The following description applies
to the Trane Model CVHF
centrifugal chiller only. Refer to the
appropriate operation manual for
refrigeration cycle descriptions of
other models.

Each CVHF unit is composed of 5
basic components:

-- the evaporator;

-- 2-stage compressor ;

-- water-Cooied condenser,

-- single-stage economizer, and;
-- related interconnecting piping.

A heat-recovery or auxiliary
condenser can be factory-added
to the basic unit assembly to
provide a heat-recovery cycle.

Figure 8 illustrates the general
component layout of a typical
CVHF chiller.

CVHF cooling-only and heat re-
recovery modes of operation are
described in the following
sections. A pressure/enthalpy
diagram (shown in Figure 9) is
provided to further illustrate unit
operation.

CVHE-M-6

Mechanical
Operation - CVHF

Cooling-Only Cycle

When the CVHF is functioning in
the cooling mode, liquid refrigerant
is distributed along the length of
the evaporator and sprayed
through smaill holes in a distributor
(i.e., running the entire length of
the shell) to uniformly coat each
evaporator tube. Here, the liquid
refrigerant absorbs enough heat
from the system water circulating
through the evaporator tubes to
vaporize.

The gaseous refrigerant is then
drawn through the eliminators
(which remove droplets of liquid
refrigerant from the gas), first-
stage variable inlet guide vanes,
and into the first-stage impeller.

Note: Inlet guide vanes are
designed to modulate the flow of
gaseous refrigerant to meet
system capacity requirements;
they also prerotate the gas allow-
ing it to enter the impeller at an
optimal angle that maximizes
efficiency at all load conditions.

Compressed gas from the first-
stage impeller is discharged
through the second-stage variable
guide vanes and into the second-
stage impeller. Here, the refri-
gerant gas is again compressed,
and then discharged into the
condenser.

Baffles within the condenser shell
distribute the compressed refri-
gerant gas evenly across the
condenser tube bundle. Cooling
tower water, circulated through the
condenser tubes, absorbs heat
from the refrigerant, causing it to
condense. The liquid refrigerant
then flows out of the bottom of the
condenser, passing through an
orifice plate and into the
economizer.

i6

The economizer reduces the
energy requirements of the
refrigeration cycle by eliminating
the need to pass all gaseous
refrigerant though both stages of
compression. See Figure 10.
Notice that some of the liquid
refrigerant flashes to a gas
because of the pressure drop
created by the orifice plate, thus
further cooling the liquid
refrigerant. This flash gas is then
drawn directly from the econo-
mizer into the second-stage
impellers of the compressor. The
remaining liquid refrigerant fiows
out of the economizer, passes
through another orifice plate and
into the evaporator.

Free Cooling, heat
Recovery and Auxiliary
Condenser Cycles

Refer to the CVHF section of
Mechanical Operation.




Figure 8
General Component identification -
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Figure 9
CVHF Pressure/Enthalpy Curve

Pa] 5 Condenser 4 Compressor
5 (2nd-Stage)
e Economizer
g P24 6 3
3
8 Compressor
o 1st Stage
pd 1 Evaporator A ( ge)
Enthalpy (BTU/LBM)
Figure 10
CVHF Economizer Operation
|
Refrigerant Vapor To

Compressor 2nd-Stage

Economizer

Liquid Refrigerant ||
In Economizer

L

Economizer
Outlet Pipe
Economizer \
Iniet Pipe e : \
— ‘\ \ = =
/ Liquid Refrigerant \ Liquid Refrigerant
Orifice From Condenser Qrifice To Evaporator
Plate Plate

CVrE-M-6 18



Compressor Lubrication
System - CVHF

The CVHF compressor lubri-
cation system, which supplies oil
to the compressor motor bearings,
is illustrated in Figure 11.

Oil is pumped from the oil tank
(i.e., by a pump and motor located
within the tank) through an oil
pressure-regulating valve designed
to maintain a net oil pressure of 12
to 18 psid. It is then filtered and
sent to the compressor motor
bearings. The oil filter assembly is
equipped with refrigeration valves
1o isolate the filter during filter
replacement.

From the bearings, the oil drains
back to the oil tank through return
lines.

To ensure proper lubrication and
prevent refrigerant from condens-
ing in the oil tank, a 1000-watt
heater is secured to the oil tank
exterior. Operating in response to
a signal from the UCP, this heater
energizes as needed to maintain
an oil tank temperature of 140to
145 F (60-63 C) when the chiller is
not running. When the chiller is
operating, the temperature of the
oil tank is typical 11510 160 F
(46-72 C).

WARNING:

Use caution while working on
certain areas of the unit. Surface
temperatures may exceed 150° F
on the compressor discharge,
oil tank (heater), oil filter, and oil
lubrication lines.

The oil tank is vented between the
compressor inlet vanes and the
first-stage impeller suction cover.
During normal system operation,
motor barrel pressure is greater
than that of the oil tank. Therefore
any gaseous refrigerant that enters
the motor bearing cavities is drawn
toward the oil tank where it is
removed by the vent line.

A dual eductor system is used to
reclaim oil from the suction cover
and from the evaporator, and
deposits it back into the oil tank.
These eductors use high pressure
condenser gas to draw the oil from
the suction cover and evaporator
back to the eductors, from the
eductors the oil is discharged to
the top of the oil tank.

Note: CVHFs utilize a time delay
relay and solenoid valve that tem-
porarily close the oil sump vent
line during the chiller start se-
quence. This prevents the loss of
oil pressure that can occur during
start-up by isolating the oil sump
from the low-pressure cavity at the

opposite end of the sump vent line.

Liquid refrigerant is used to cool
the oil supply to the inboard motor
bearing. Oil entering the oil cooler
assembly from the oil tank (via the
regulating valve and filter) flows
into a coil inside the cooler shell.
As the oil passes through this coil,
it is cooled by a mixture of gase-
ous and liquid refrigerant that
surround the coil exterior. Once
the cooled oil leaves the cooler
shell, it flows directly to the in-
board motor bearing, and even-
tually returns to the oil tank.

18

The refrigerant-side of the oil
cooler is piped into the return
circuit of the motor cooling
system. Part of the refrigerant that
is used to cool the compressor
motor passes through the oil
cooler shell on its way to the
economizer.

Motor Cooling System

CVHF compressor motors are
cooled with liquid refrigerant. This
pressurized cooling system is
illustrated in Figure 12.

Liquid refrigerant flows from the
condenser sump to the bottom of
the compressor motor where it
enters the motor chamber through
a control orifice. When the liquid
refrigerant contacts the warmer
motor components, a portion of it
flashes to a gas and coois the
motor. This “flash® gas, along with
any excess liquid refrigerant, then
drains to the evaporator sump.

Because of the positive pressure
differential between the condenser
and evaporator, proper refrigerant
flow through the motor is main-
tained at all load conditions.

CVHE-M-6
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Figure 12
CVHF Motor Cooling System
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Free Cooling Cycle
(Optional)- CVHE/CVHF

Based on the principle that
refrigerant migrates to the coidest
area in the system, the free cooling
option adapts the basic chiller to
function as a simple heat ex-
changer. However, it does not

id trol of the leavi

if condenser water is available at a
temperature lower than the
required leaving chilled water
temperature, the operator
manually stops the compressor
and starts the free cooling cycle by
moving the free cooling switch to
the "On" position. This optional
switch on the unit control panel is
illustrated in the "Chiller Control
System" manual.

Several components must be
factory-supplied or -installed to
equip the unit for free cooling
operation:

- a refrigerant gas line, including
an electrically-actuated shutoff
valve, between the evaporator and
condenser;

— a valved liquid return line,
including an electrically-actuated
shutoff valve, between the
condenser sump and the
evaporator;

— a liquid refrigerant storage
vessel;

— additional refrigerant; and,

- a free cooling selector switch on
the unit control panel.

When the chiller operator initiates
changeover to the free cooling
mode, the shutoff valves in the
liquid and gas lines open; UCP
(i.e., unit control panel) control
logic prevents the compressor

22

from energizing. Liquid refrigerant
then drains (by gravity) from the
storage tank into the evaporator
and floods the tube bundie. See
Figure 4.

Since the temperature and
pressure of the refrigerant in the
evaporator are higher than in the
condenser (i.e., because of the
difference in water temperature),
the refrigerant in the evaporator
vaporizes and travels to the
condenser. Cooling tower water
causes the refrigerant to con-
dense, and it flows {again, by
gravity) back to the evaporator.

This compulsory refrigeration
cycle is sustained as long as a
temperature differential exists
between condenser and
evaporator water. The actual
cooling capacity provided by the
free cooling cycle is determined by
the difference between these
temperatures which, in turn,
determines the rate of refrigerant
flow between the evaporator and
condenser shells.

If the system load exceeds the
available free cooling capacity, the
QpQLaIQLmuﬁLmanuaﬂy_mﬂm_
Wmmaﬂmr et liusting the f
The gas and liquid line valves then
close and compressor operation
begins. Refrigerant gas is drawn
out of the evaporator by the
compressor, where it is then
compressed and discharged to the
condenser.

Most of the condensed refrigerant
initially follows the path of least
resistance by flowing into the
storage tank. This tank is vented to
the economizer sump through a
small bleed line; when the storage
tank is full, liquid refrigerant must
flow through the bleed fine restric-
tion. Because the pressure




drop through the bleed line is
greater than that of the orifice flow
control device, the liquid refri-
gerant flows normally from the
condenser through the orifice
system and into the economizer.

Note: During changeover from
free cooling to mechanical
cooling, the refrigerant transfer
process is completed within 3
minutes. The micro-computer-
based control system prevents
carry-over by not allowing the unit
to load for a period of two minutes.

Heat Recovery Cycle
(Optional)

"Heat recovery" is designed to
salvage the heat that is normally
rejected to the atmosphere
through the cooling tower, and put
it to beneficial use.

For example, a high-rise office
buiiding may require simultaneous
heating and cooling during the
winter months. With the addition of
a heat recovery cycle, heat
removed from the building cooling
load can be transferred to areas of
the building that require heat.
(Keep in mind that the heat
recovery cycle is only possible if a
cooling load exists to act as a heat
source.)

To provide a heat recovery cycle,
a heat-recovery condenser is
added to the unit; see Figure 2.
Though physically identical to the
standard cooling condenser, the
heat-recovery condenser is piped
into a heating circuit rather than to
the cooling tower.

During the heat recovery cycle, the

unit operates just as it does in the
"cooling only” mode except that
the cooling load heat is rejected to
the heating water circuit rather
than to the cooling tower water
circuit.
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When hot water is required, the
heating water circuit pumps
energize. Water circulated through
the heat-recovery (or auxiliary)
condenser tube bundle by the
pumps absorbs cooling-load from
the compressed refrigerant gas
discharged by the compressor.
The heated water is then used to
satisfy heating requirements.

Auxiliary Condensers

Unlike the heat-recovery
condenser (which is designed to
satisfy comfort heating
requirements), the auxiliary
condenser serves a preheat
function only, and is used in those
applications where hot water is
needed for use in kitchens,
lavatories, etc. While the operation
of the auxiliary condenser is
physically identical to that of the
heat-recovery condenser, it is
comparatively smaller in size, and
its heating capacity is not
controlled.

Trane does not recommend

operating the auxiliary condenser

CVHE-M-6



Unit Control Panel

CVHE and CVHF safety and
operating controls are housed in
the UCP 695 unit control panel.
(Panel layout is illustrated in
Figure 13.)

Based on control function, the
UCP695 panel can be partitioned
into 2 major "sections":

1. The "microcomputer-based”
controls, which include the relay
output module (1U1), power
supply output module (1U2) and
micro module (1U3); and,

2. The electromechanical control
devices (e.g., pressure switches,
gauges, counters.)

Major components within each of
these control groups are
described below.

Figure 13
UCP895 Control Panel
Layout - CVHE/CVHF

CVHE-M-6

Chiller Control
System

Relay Output Module (1U1)

Consisting of terminal strip 1TB1,
this module allows control of the
following electrical circuits using
relay contact closures:

-- vanes open;

-- vanes close;

-- condenser water pump;

-- purge;

-- “head relief" request ;

-- alarm relay ; and,

-- free cooling and auxiliary free
cooling relays (optional).

Connection points of standard and
optional UCP (i.e., Unit Control
Panel) output signals are indicated
on the typical electrical schematic
provided in the Eiectrical Se-
guence of Operation section of
this manual.

Power Supply Output
Module (1U2)

Like 1U1, power supply output
module 1U2 also uses relay
contact closures to enable UCP
control of the following electrical
circuits on 1TB2:

-- reset relay;

-- stop relay;

-- overload relay;

-- compressor start relay;

-- transition relay; and,

-- oil heater and oil pump relays.

OiL FREE
- CHILLER PUMP PURGE =———(00LING ™ ] CHILLED WATER
STANDBY/ SETPOINT F {C)
RESET ON MANUAL ON 45

AUTOLOC OFF a7 (3 680.(16)

AUTO/REMOTE AUTO AUTO OFF M MAX,

DISPLAY UNIT STATUS

CURRENT LIMIT
CHILLED WATER FLOW SETPOINT %
COOUNG REQUIRED
RUNNING
LOADING
UNLOADING ™
MANUAL RESET REQUIRED
DisPLAY A Operaling Code REM. CHILLED WATER SETPOINT
MENU gmlﬁ‘;ﬂvz‘:‘:‘:‘mm REM. CURRENT. LIMIT SETPOINT VANE

D Current Limit Setpoint*- CONTROL

E Entering Evap. Temp, HOLD UNLOAD

F Leaving Evap, Temp.

H Enior?r?g Cond. Temp. Lo‘w AUTC

J Leaving Cond. Temp.

L Multi-Use Temp.

{See manual)
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Micro Moduie (1U3)

Consisting of terminal strips 1TB6,
1TB3 and 1TB4, the input portion
of this module “accepts” signals
from a variety of standard sensor
sources:

-- leaving chilled water and
evaporator refrigerant tem-
perature sensors;

-- chilled water and condenser
water flow interlock circuits;

-- "vane actuator closed" limit

switch;

-- differential oil pressure switch;

-- 3-phase current signals from the
auxiliary current transformers;

-- oil and motor winding tem-
perature sensors.

(Figure 14 illustrates the relative
locations of the sensors that
provide 1U3 with temperature
inputs.) Figure 15 shows
assembly of Temperature Sensor.

Based on these inputs, micro
module 1U3:

a. executes the start and stop

sequence;

b. Controls chilled water tem-
perature in response to the
setpoint by modulating the
position of the inlet guide
vanes;

¢. Monitor’s key chiller operat-
ing parameters and "acts" to
prevent the chiller from reach-
ing and shutting down on an
operating limit;

d. Provide compressor/motor
protection.

The human (operator) interface
portion of micro module 1U3 is
composed of a display window, a
display advance pushbutton,
status indicator lights, and a series
of control knobs and switches.
These devices enable the

operator to establish chilier control
settings, and monitor chiller
operating and diagnostic
conditions.

Additional information on these
components is provided later in
this section under "Operator
Interface: and "Service Interface".

In addition to the standard micro
module features just described, 2

exclusive control options
are also available at the micro
module level:

1. Serial Communications
Interface Link (SCI). (Optional)
The SCI provides an intelligent
interface with a Trane SCP
(System Control Panel), aliowing
the chiller to accept set points and
commands from a remote
location, and communicate
condition and diagnostic
information to the SCP.

2. Chiiled Water Reseat (CWR).
{Optional} CWR enables the UCP
to reset the chilled water setpoint
based on load (i.e., evaporator
return water temperature) or
ambient temperature. (See the

Control Options section for further

information.)

Electromechanical Controls

Other control devices installed in
the unit control panel (but
separate from the microcomputer-
based controls) are described
below.

See Table 1 for controi cut-in and
cutout points. (Unit tire delays
and nominal fault time-out periods
are also included therefore fore
your reference.)

Condenser high Pressure
Cutout Switch (1S1)

This 2-position, normally closed
switch monitors the pressure in
the condenser. (See Tabie 1 for
control set points.)

Differential Ol Pressure Switch
{152} Connected between the
down stream side of the oil filter
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and the oil sump, this SPST,
normally open switch closes when
the pressure differential reaches
the point indicated in Table 1.

Hour Meter (181)

Mounted on the [eft-hand side of
the control panel enclosure, the
non-resettabie hour counter
accumulates running hours from
the time of initial unit start-up. It
displays a maximum value of
99999.9 hours before returning to
Zero.

Start Counter (1M2)
Accumulating compressor motor
starts from the time of initial unit
start-up, this nonresettable
counter displays a maximum value
of 99999 compressor starts before
staring over, Like the hour meter,
it is mounted on the left-hand side
of the control panel enclosure.

Pressure Gauges

Four pressure gauge dials are
mounted across the lower front of
the unit control panel. These dials
enable the operator to monitor oil
sump (low}, oil supply (high),
evaporator and condenser
pressures.

Advanced Motor
Protection

This control package provides the
UCP with the features needed to
protect the compressor motor from
momentary power losses, phase
imbalance, phase reversals, and
surge (i.e., see note below) by
initiating a unit shutdown
whenever one of these situations
occurs.

Diagnostic codes for each of these
conditions appear at the display
window to enable the operator to
identify which particular electrical
abnormally occurred.

Note: The UCP will allow the
chiller to operate under "surge”
conditions {operating code A 78)
for 15 minutes before shutling it
down on latching diagnostic b dA,

CVHE-M-6
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Table 1
Unit Time Delays and Safety Control Cutout Settings

Prelube (2) ~ {5seconds  na_____ A72

Restart inhibit (3):

Winding Temp. <165 F (74 C) 2 minutes na AT70
Notes: Winding Temp. > 165 F 15 minutes n/a A70
1. See tables 3 and 4 for Since Last Start 30 minutes n/a A70
complete code listing. Post-Lube 2 minutes n/a A 79
2. Since prelube timing can | Free-Cool/Vane Open Inhibit (4) 3 minutes n/a A9
begin at any point during Purifier Purge: Controlled by manual (7) n/a
33- second “oil pressure (purge switch @ AUTO) purge timer (6)

overdue” interval, actual
elapsed time to “establish

oil pressure” and “prelube” : B e iRaset ot
can be anywhere from 15 Oil Pressure Overdue (2) 33 second manual bF2
to 48 seconds. Transition Complete Overdue 2 seconds manual bFO
3. The 165 F inhibit applies Transition-from-Start Complete Max. accel. manual bEE
. only when unit is first oot Fiow Overd tsime?r aeﬂinu 5 e
wered-up, or if chiller ondenser Water Flow Overdue minutes manua
gsvitch is tur:ned from No Evaporator Water Flow 2 seconds max. auto b Ed
w/o flutter
i&?gl/)&\)(/cRAELSﬂ;o Vane Closure Overdue 3 minutes manual b FA
AUTO/REMOTE Free-Cool Valve Closure Overdue 3 miqutes manual bF9

Otherwise, 30 minutes must §
elapse between compressor ‘

4. Operating code A 9 will g femp. 130 5 o

appear on operator display 75, Gil Temp. Run Inhibit 100+ 2 F auto bF3
only when free cooling 384 1C

valve limit switches have  Hijgh Oil Temp. Run Inhibit 180+ 2 F manual b F4
opened. 83+ 1C

5. See "Electrical Sequence |High Bearing Temp. Run 180+ 2 F manual b EA, Eb
of Operation” . Refer to Inhibit (Optional) 83+ 1C

Purifier Purge Operation Lvg. Water Temp. Low Limit 35+1F auto n/a
Manual for details. (Std. Range) 294 5C

6. Reset at 3S6 or 8S6 on | Differential Qil Closes 11.5-15psid  manual bES
.purge panel. Pressure Switch — Opens 9+ 1 psid

7. This timer closes sump High Pressure Std. Units 15+ 1 psig manual bF5
vent line during prelube and | Cutout Swiich — ASME Units 25+ 1 psig (9)

during unit start sequence. | Cilless Purge “Extend Closes 20 psig na na
8. Fixed differential of 3-6 Run” Press. Switch — Opens _ 25 psig

psid for switch closure on a
rise in differential oil
. pressure.
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Operator interface

Monitoring devices and all chiller
controf components requiring
adjustment for normal chiller,
operations are accessible without
opening the unit control panel
door. These components that area
part of micro module 1U3 are
llustrated in Figure 13 and dis-
cussed below.

CVHE-M-6

Chiller Switch

Located above the "Display" block
on the UCP, this 3-position switch
enables the owner/operator to
define chiller control:

Standby/Reset. When power is
applied to the unit with the chiller
switch set at "Standby/Reset", the
UCP is activated but unit
operation is prohibited; operating
code A_Q appears on the display.

This switch position can be used
by all the operator or service
technician to clear a latching
diagnostic (i.e., fault that requires
manual reset), or to shut down the
unit.

Auto/Local. This switch position
allows the chiller to run auto-
matically, using the operational
setpoints set at the unit.

Auto/Remote. With the chiller
switch in this position, the unit
runs automaticalily using the
setpoints established at a remote
device and communicated to the
chiller with the optional serial
communication-interface (SCI).
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If no setpoints are sent by the
remote controller, the UCP uses
the operationai setpoints set at the
unit control panel.

Note: When the unit is equipped
with the SCi option, a remote
device can piace the unit in the
"Standby/Reset” mode even
though the chilier switch is
positioned at "Auto/Remote".
However, a jatching diagnostic
condition at the unit cannot be
cleared from a remote device.

Oil Pump Switch

A 2-position oil pump switch is
located to the right of the chiller
switch, above the display window.
Switch position functions are
described below:

On. This switch position provides
continuous operation of the oil
pump, even when the chiller
switch is positioned at
*Standby/Reset".

Note: The “"On" switch position is
designed for use by service
personnel only; do not leave it in
this position! Compressor start-up
will pot occur if the oil pump switch
is set at "On" (i.e., latching
diagnostic b E8 will flash
alternately with operating code A
72 on the UCP’s display).

Auto. Oil pump operation is
controlied by the UCP, ensuring
oil flow when the compressor is
running. This is the normal switch
operating position.

Purge Swiich

Located next to the oil pump
switch (see Figure 14), the purge
switch enables the owner/operator
to select 1 of 3 purge operational
modes.




Manual. This switch position
provides continuous operation of
the purge compressor regardless
of centrifugal compressor
operation, or the position of the
chiller switch.

Off. Purge operation will not occur
when the purge switch is set at
this position.

WARNING: To prevent injury or
death due to electrical shock,
open unit disconnect switch
before servicing to ensure
purge unit is de-energized.

Auto. This is the normal switch
operating . With this switch
set at AUTO, the purge will run
when the CenTraVac is in
powered cooling operation.

if the chiller switch is set at
STANDBY/RESET and the purge
switch is set at AUTO, the purge
unit is also shut down.

Note: On those CVHE/CVHF units
equipped with more than one
condenser, purge only from the
active condenser. Use the manual
valves provided to isolate the
inactive condenser.

Chilled Water Setpoint

Used to set the ieaving chilled
water temperature, this manually
adjustabie potentiometer is
located at the right-hand side of
the window in the control panel
door. See Figure 13, notice that
dial settings range from "Min" to
*Max®, with intermediate To view
the front panel chilled water
setpoint, adjust the vane control
switch to "Hold" and press the
"Display Advance" push-button
until the " 1" code prefix appears
on the display. The integer value
(in increments of 1F or 1 C)
immediately to the right of " I" is
the UCP’s chilled water setpoint.

Re_member t_hat the sjgngar_d

operating range is 37 F to
60 F, (310 60.8 C) while the tem-
perature range for extended
operationis 20 Fto 70 F (-6 10 22
C)

Note: To view the active chilled
water setpoint, check the entry for
code prefix “C" of the operator’s
menu. When the chiller switch is
set at "Auto/Remote” and the
"Remote Chilled Water Setpoint”
status light is lit, the "C" value
displayed was entered at a remote
system control panel (SCP).

Current Limit Setpoint

Located directly below the chilled
water setpoint control, this
manually adjustable potentiometer
is used to register the desired
current limit setpoint. Dial settings
range from 40% to 100% of the
compressor rated-load-amps.
(RLA) value.

To view the front panel current
limit setpoint, adjust the van
control switch to "Hold" and press
the "Display Advance"
push-button until the “-* code
prefix appears. The integer value
(indicated in increments of 1T) at
the immediate right of "-" is the
UCP’s current limit setpoint.

Note: To check the active current
limit setpoint, locate the entry
displayed for code prefix “d" in the
operator's menu. Whenever the
chiller switch is set at "Auto/
Remote" and the "Remote Current
Limit Setpoint: status light is lit, the
“d" value displayed was entered at
a remote SCP.
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Vane Control Switch

A 4-position, compressor inlet
guide vane control switch is
located beneath the current limit
setpoint control. Each switch
position is described below.

Load. As long as the vane control
switch remains in this position,
the "vanes open" (1U1Q7) relay is
continuously energized and
automatic vane control is
suspended during the "Normal
Bun® mode (A 74).

Manual loading does not take
precedence over the current limit
(A_75), condenser limit (A 76) or
evaporator limit (A_.77) modes of
operation.

Hold. With the vane control switch
set at "Hold’, both the “vanes
open: (1U1Q7) and "vanes close*
(1U1Q8) relays are de-energized,
so the inlet guide vanes remain at
their present position. In other
words, automatic vane control is
suspended when the chiller is
operating in the "Normal Run®
mode (A 74).

However, keep in mind that a
current limit (A 75) condenser limit
(A _76), or evaporator limit (A 77)
operating mode will override the
manual "Hold" setting.

Note: Positioning the vane
control switch remains in this
position, the "vanes close" relay
(1U1Q8) is continuously
energized; automatic vane control
is suspended regardless of the
chiller's operating mode.

Auto. Inlet guide vane position is
automatically controlled by the
UCP when the vane control switch
is set at this normal operating
position.

CVHE-M-6



Free Cooling Switch (Optional)

Free cooling enables the chiller to
function as a simple heat
exchanger, using refrigerant as
the working fiuid; however, it does
not provide control of the leaving
chilled water temperature.

When condenser water is
available at temperatures lower
than the desired chilled water
temperature, the free cooling
option provides "average
seiection” chiller capacity without
operating the compressor.

A 2-position free cooling switch,
located next to the purge switch,
aliows the operator to select from
1 to 2 operating positions:

On. Placing the free cooling
switch in this position forces the
chiller to enter the free cooling
mode (A 9) ; the compressor shuts
down if the unit is operating in the
powered cooling mode.

Note: Operating code A g appears
on the display once the free
cooling valves are open. (The unit
cannot return to the powered
cooling mode until these valves
are closed.) Remember, 100, that
when the UCP is equipped with
the SCi option, a remote device
can "tumoff* free cooling opera
operation while the free cooling
switch is set at "On".

©Off. This setting enables normal
chiller operation within the
parameters established for the
powered cooling mode.

Unit Status Lights

A series of 8 status indicator lights
are located directly below the
purge switch. These blue lights
along with the operating and
diagnostic information found on
the display aliow the operator to
monitor chilier operations. The

CVHE-M-6

purpose of each status indicator
light is described below.

Chilied Water Fiow

Hlumination of this light indicates
that chilled water flow switch 552
is closed.

Cooling Required. This light only
illuminates when the UCP proves
chilied water flow and detects a
cooling requirement (i.e., leaving
chilled water temperature exceeds
the chilled water setpoint by a
value greater than the differential-
to-start criteria).

Running. lllumination of this
status light indicates that:

-- the unit is running (or is in one
of the “run" modes);
-- the chiller switch is set at
“Auto/Local” or "Auto/Remote”;
and,
-- the start sequence (or
, "transition") is complete.

It also remains lit through the
chiller’s post-lube cycle after the
compressor shuts down.

Loading. When this light glows,
the UCP is loading the unit (i.e.,
the vane actuator is driving the

vanes open).

Unloading. When this light is on,
the UCP is unloading the unit (i.e.,
the vane actuator is driving the
vanes closed).

Note: It is normai for the
“Loading" and "Unloading” status
lights to flash on and off in short
pulses.

Manual Reset Required.
lllumination of this light indicates
that the UCP detected a "latching
diagnostic condition, and shut
down the chiller. Operation cannot
resume until the UCP is manually
reset (i.e., chiller switch is
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adjusted to "Standby/Reset’, then
back to "Auto/Local” or
"Auto/Remote”).

Remote Chilled Water Setpoint.
When this light is on, the UCP is
ignoring its front panel setpoint,
and is using the chilied water

setpoint:

-- determined by the optional
chilled water reset module, or;

-- entered at a remote source
(e.g., an SCP699 system control
panel, or a Trane BAS).

if remote communications are
severed, the UCP "defaults” to the
contro! value of its chilled water
setpoint potentiometer.

Remote Current Limit Setpoint.
llumination of this light indicates
that the UCP is using a current
limit setpoint communicated from
a remote source {(e.g., SCP or
Trane BAS) , and is ignoring its
from panel setpoint.

Again, if remote communications
are interrupted, the UCP "defauits”
to the control vaiue set with the
current limit setpoint potentiometer.

UCP Display

The UCP’s display consists of a
blue, 4-digit vacuum flucrescent
display and a "Display Advance®
push-button; both are located to
the left of the unit status indicator
lights. See Figure 13.

lisplay identifies tt fd
La

list of these indicator codes, alcng
with their meanings, is provided in
Table 2. An abbreviated version of
this list also appears on the face
of the UCP, directly below the
"Display Advance" pushbutton.
The two remaining alphanumeric
characters of the display indicate




characters of the display indicate
unit operating mode, diagnostic
condition, setpoints or actual
temperatures as defined by the
code prefix. Refer again to Table
2, as well as to Tables 3 and 4.

Table 2
Display Menus

Note: If the UCP detects a
diagnostic condition, it alternately
flashes the appropriate diagnostic
code and unit operating mode (at
the time of unit shutdown) on the
display.

Codes prefixed by a "C" or *d" are
followed by the corresponding
setpoint value (chilled water or
current limit, respectively)
presently used to control the
chiller. lf the chiller switch is set at
*Auto/Local’, the setpoint values
displayed are those set manually
at the UCP695 control panel.

however, when the chiller switch is
set at "Auto/Remote” and the

are on, the displayed setpoint
values were established ata
remote device (e.g., an SCP699
or Trane BAS).

"E", "F*, "H" and "J" code prefixes
are followed by an actual
measurement of a system
parameter (e.g., entering
evaporator water temperature).
(Code prefixes “E", "H" and *J*
represent sensor options: if these
sensors are not installed a bar (--)
appears on the display.)

Operating Mode

Operating Mode

(see Table 16) (see Tabie 16)

Last Diagnostic Last Diagnostic
] (see Table 17) (see Table 17)

Active Chilled Water Setpoint:
Std. Range = 37-60 F (3-16 C)
Extd. Range = 20-70 F (-6-22 C)

Panel Chilled Water Setpoint
(---, 20-70 F, ---)(---, 6-22 C, ---}

Active Current Limit Setpoint
(40% thru 100% RLA)

Panel Current Limit Setpoint
{---, 40% thru 100% RLA, )

Entering Evap. Water Temp. (Opt.)
(-, 12-91 F, -—)(--, -11-33 C, )

Evaporator Refrigerant Temp. (3)
(b Ad, -4-42 F, ---)(b Ad, -206 C, )

Leaving Evap. Water Temperature
(b Ab, 12-91 F, —)(b Ab, -11-33 C, -—)

r

Control Response Setpoint
(1 thru 237)

Entering Cond. Water Temp. (Opt.)
(-, 28-142 F, --)(~, -2-62 C, —)

Start Differential Setpoint
(2-10 F) ((-17 thru -12 C)

Leaving Cond. Water Temp. (Opt.)
(-, 28-142 F, ---)(---, -2-62 C, ---)

Condenser Limit Setpoint
(80-120% HPC)

Multi-Use Temperature (4)
(-, -5-135 F, )

F
L

Evap. Refg. Trip Setpoint (b A3)
Std. Range = 29-34 F (-1 thru 1 C)
Extd. Range = 0-34 F (-18thru 1 C)

Figure 16
(Continued)

1. To redefine the "operator’s menu" to the "serviceman’s menu" turn vane control switch to HOLD.

2. For additional information on any item listed in the "serviceman’s menu®, contact a qualified service organization.
3. Actual measured evaporator refrigerant temperature.
4. Examples of "Multi-Use Temp.* applications are: Cond. Lvg. Refg. Temp.; CWR Ambient Temp.; CWR Temp. from Analog Input.
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Adijusting the vane control knob to
the "Hold"® position redefines the
display code prefixes to indicate
the "local® (or front panel) chilled
water and current limit spiniest,
actual evaporator refrigerant
temperature, and settings for
control response, start differential
condenser limit and evaporator
refrigerant "trip" point as shown in
Table 2.

important! Do not leave selector
knob in "Hold", control of ieaving
chilled water temperature will be
suspended. Only "safeties"” are
functionail

Note: While in the "serviceman’s
menu’, the integer values dis-
played for the panel chilled water,
condenser limit and evaporator
refrigerant trip sefpoints represent
the entire adjustment range for
these potentiometers. Unless the
chiller is specifically designed for
“extended range” operation, the
UCP will adhere to the operating
parameters established for
"standard range” chillers.

Use the "Display Advance" push-
bution to scroll from one menu
entry to the next. Remember that
a blank display marks the end of
the “operator’s menu®; to return to
the top of the menu, simply press
this push-button once.

important] Advancing past the

"L ast Diagnostic Code" entry in
sither menu automatically clears,
the code registered there from the
UCP's memory!

Service interface

Foliowing is a brief description of
UCP control components that can
only accessed by opening the
control panei door. Each of these
divides, as illustrated in "Control
Options, is set at initial unit start-
up by a quaiified service

CVHE-M-6

technician.

WARNING: To prevent injury or
death due to electrical shock,
always open unit disconnect
switch before opening control

panel door.

Table 3

CAUTION: To ensure proper
chiller operation, never tamper
with any UCP controis located
behind the panel door without
first consuiting a qualified
Trane service technician.

Codes for Unit Operating Modes
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Blank Power Off

AO Standby/Reset

A1 Auto (Local or Remote)
AS Free Cooling

A70 Restart inhibit

AT1 Establish Cond. Water Flow
A72 Start

A74 Run: Normal

A75 Run: Current Limit (1)
A76 Run: Condenser Limit (2)
A77 Run: Evaporator Limit (3)
A78 Run: Surge Condition
A79 Post-Lube

A 88 Reset

External Inhibit
A100 (Remote Start/Stop)
Notes:

1. As current limit setpoint is approached, 1U3
restricts further opening of the inlet guide vanes.

2. As condenser limit setpoint is reached, 1U3
restricts additional compressor loading to avoid
shutdown on high condenser pres- sure (b F5) and
initiates "head relief request” (i.e., optional relay).

3. 1U3 restricts further opening of the inlet guide
vanes to avoid unit shutdown on low evaporator
refrigerant temperature (b Fb).

4. 1U3 limits compressor loading and initiates "head
relief request” (i.e., optional relay) when unit enters a
surge condition. An automatic unit shutdown occurs if
unit remains in surge for 15 minutes (b dA).




Table 4
Diagnostic Codes

s N
bA3  Evaporator Refrig. Temp. Range Manual | bE7 High Motor Temperature Manual

b A4 Motor Temperature Sensor #1 Manual | bES Differential Oil Pressure Switch  Manual
b A5 Max. Acceleration Time Range  Manual | bE9 Stop Relay Manual
b A7 Motor Temperature Sensor #2 Manual | bEA High Inboard Brg. Temp. (Sen. #1) Manual
b A8 Motor Temperature Sensor #3 Manual | bEb High Outbrd. Brg. Temp. (Sen. #2) Manual
b A9 Oil Temperature Sensor Manual | bEC Running Overload Manual
b Ab Leaving Water Temp. Sensor Manual { bEd Chilled Water Flow Auto

bAC Cond. Refrig. Pressure Sensor (3) Manual | bEE  Max. Acceleration Time Exceeded Manual
bAd Evap. Refrig. Temperature Sensor Manual | b F0 Transition Manual
bAE  Ambient Temperature Sensor (3) Manual | bF1 Running External Interlock (3) Manuali
b AF Bearing Sensor #1 (Inboard) (3) Manual | bF2 Low Oil Pressure Manual
bb0  Bearing Sensor #2 (Outboard) (3) Manual | bF3 Low Oil Temperature Auto

b dg Extended Power Loss Auto bF4 High Oil Temperature Manual
bdA Surge Manual | bF5  High Condenser Refrig. Pressure Manual
bdC  Condenser Water Flow Overdue Manual | b F7 Condenser Water Flow Auto

bdE  Condenser Pressure Start inhibit Manual | b F8 Improper Unit Identification Manual
bE2 Momentary Power Loss Auto bF9 Free-Cooling Valves Manual
b E3 Phase Imbalance Manual | bFA Actuator Manual
b E4 Phase Loss Manual | bPb Low Evaporator Refrig. Temp. Manual
b ES Phase Reversal Manual | bFF Unit Control Module Manual

Notes:

1. Check the "Manual Reset Required” status indicator light to determine if manual reset is necessary.

2. It is not possible to clear a latching diagnostic condition (i.e., one requiring manual system reset) at the unit
from a higher-level device (e.g., an SCP699 or Trane BAS).

3. Optional feature.
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Clear Restart Inhibit
Push-button

By pressing this pushbutton switch
(i.e., located to the right of the
“Chililed Water Setpoint”
potentiometer), the service
technician can clear the restart
inhibit timer.

CAUTION: The "Clear Restart
Inhibit" button is for use only
by a qualified service
technician. Using this button
more than once in 30 minutes
may seriously damage the
motor.

Control Response Setpoint

(To be set/calibrated by qualified
Trane service technician only).
Located to the left of the display
window, this manually adjustable
potentiometer can be set at any
position between 1 and 237. (The
units used to delimit these settings
are arbitrary.)

The control response setting
directly affects the vane
controller's speed of response to
changes in cooling requirements;

the lower the control response
sefting, the slower the response
time of the vane controller.

To view the actual control re-
sponse setting, position the vane
control switch at "Hold" and press
the "Display Advance” push-
button until code prefix* -"
appears.

Start Differential Setpoint

(To be set by qualified Trane
service technician only). With an
adjustment range of 2-10 F (1- 6
C), this manually adjustable po-
tentiometer establishes the num-
ber of degrees that the leaving
chilled water temperature must
rise above setpoint before the unit
will start. (it also determines the
actual compressor "stop" point;
see "Fuse 1F2 Branch Circuit"
under

Operation for further explanation.)

To display the actual start dif-
ferential in the display window,
position the vane control switch at
*Hold" and press the "Display
Advance" push-button until code
prefix "l {* appears.

Condenser Limit Setpoint
(% hpe; Option)

(To be set by qualified Trane ser-
vice technician only). Optional
condenser limit control provides a
means for maintaining chiller
operation while high head
pressure conditions exist.

Notice that the condenser limit
potentiometer can be set at any
point from 80% to 120% of the
rated high pressure control trip
point. for standard units with an
HPC cutout is 20 to 30 psig.

Once established, the UCP com-
pares this value with condenser
refrigerant (head) pressure. As the
head pressure approaches the
condenser limit setpoint, the UCP
either slows/prohibits van opening,
or initiates a regulated van closure.




Remember that the condenser
high pressure cutout switch (151)
remains active, and will shut down
unit operation on latching dia-
gnostic b F5 (i.e., *high con-
denser refrigerant pressure®) if its
trip point is exceeded view the
actual condenser limit setpoint on
the UCP’s display, adjust the vane
control knob to “Hold" and press
the "Display Advance" push-
button until " -" code prefix
appears.

Evaporator Refrigerant Trip
Setpoint

(To be set by qualified Trane ser-
vice technician only). With a stan-
dard adjustment range of 29 to 34
F (-2 C to 1C), this manually ad-
justable potentiometer is used to
establish the chilier's low
refrigerant temperature trip point.
An optional "extended range" is
also available which provides an
adjustment range of 01034 F (1 to
18C)

To view the actual control setting,
adjust the vane control knob to
“Hold" and press the "Display Ad-
vance" push-button until the *-*
code prefix appears.

Note: Attempting to adjust the
evaporator refrigerant trip point
below the minimum range value
results in a latching diagnostic.
(Diagnostic code b A3 will flash
alternately on the display with the
operating code at the time the
minimum range value was
violated.)

CAUTION: to assure proper
chiller operation, adjustment of
this control must always be
service technician.
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UCP "Summary Sheet"

A summary of UCP operating and
diagnostic codes, display menus,
timing functions, control cutout
points and terminal strip con-
nections along with an illustration
of micro module 1U3 is provided
of this manual.
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Overview

This section will acquaint the
operation with the control logic
governing CVHE /CVHF chillers
equipped with UCP695-based
control systems. Be sure to refer
to the typical wiring schematic
shown in Figure 16 when
reviewing these step-by-step
electrical sequences of operation.
Available starter electrical
configurations are illustrated by
Figure 17.

Note: The typical wiring diagrams
in Figures 16 and 17 are
representative of standard CVHE/
CVHF units and are provided only
for general reference. They may
not reflect the actual wiring of
your unit. For specific electrical
schematic and connection
information, always refer to the
wiring diagrams that shipped with
the chilier.

With the supply power disconnect
switch or circuit breaker (2CB1)
ciosed, 120-volt control power is
provided through control power
transformer 274 and a 30-amp
starter panel fuse (2F4) to
terminal 1TB5-1 in the UCP
control panel. From this point,
control voitage flows to:

Fuse 1F2, supplying power to
micro module 1U3 and the starter
control, oil heater, and power
supply transformer (1T1) circuits.

Fuse 1F3, supplying power to the
oil pump and inlet vane actuator
circuits; and,

Fuse 1F4, supplying power to the
purge controi system. Although
these 3 branch circuits energize
simultaneously, the functions
occurring in each circuit are
described separately in the
following paragraphs.

CVHE-M-6

Electrical Sequence
Of Operation

Fuse 1F2 Branch Circuit

120-Volt control power passing
through fuse 1F2 travels to 5
separate subcircuits:

1. Low-voltage power is provided
to micro module 1U3, relay output
modui9e 1U1 and power supply
output mode 1U2 through fuse
1F5 and power supply
transformer 1T1.

2. Oil tank heater 4HR1 may be
energized via the normally-open
K6 contacts of power supply
output module 1U2. (The status of
these contacts open or closed is
based on input from oil sump
temperature sensor 4RT7.)

Note: UCP controi logic is
designed to energize the oil tank
heater as required to maintain a
sump temperature of 140° F to
145’ F (60 C to 63 C) when the
chiller is pot running. Micro
module 1U3 also monitors sensor
4R7 while the chiller is operating,
and will shut down the unit on
latching diagnostic b F4 if oil
sump temperature reaches 180°F
(83 C).

3. Condenser water flow interlock
circuit.

4, Chiiled water flow interlock
circuit.

5. Starter control circuit.

Chilled and Condenser
Water Flow Interlock
Circuits

Control voltage passing through
fuse 1F2 also energizes the
chilled and condenser water flow
interlock circuits. Closure of flow
switches 582 and 583 along with
the auxiliary contacts of water

pump contactors 5K1 and 5K2 in
the interlock circuits energizes the
chilled and condenser water
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pump relays (1K186, 1K17).
Notice that chilled water pump
relay 1K16's normaliy-open,
“proof-of-flow" contacts are
connected between Terminals
1TB5-12 and 1TB5-13 in the
high-voltage section of the UCP
control panel. (See Line 41 in
Figure 16.)

Closure of the normally-open set
of 1K17 contacts (Figure 16, Line
89) is the UCP’s “proof-of-flow"
signal for the condenser water
circuit. Notice that this set of
contacts is located in a low
voltage (< 80V) input circuit
connected to Terminals 1TB3-22
and 1TB3-23 on micro module
1U3.

Micro Module and
"Wye-Deita" Starter
Control Circuits

While branch circuit fuse 1F2's
micro module and "wye-delta"-
type starter control subcircuits
are separate, their functions are
closely coordinated and are
discussed together in the
following paragraphs.

120-Volt control power enters
power supply output module 1U2
at Terminal 1TB2-9. (See Line 16
of Figure 16.) Logic circuits within
micro module 1U3 determine the
“net" contact status (open or
closed) of reset relay K1, stop
relay K2 and overload relay K3
based on input signais sent to
1UB and its timers.

Individual access to the K1, K2
and K3 relays is not possible;
however, the "net state” of all 3
relays is available between
Terminals 8 and 9 on terminal
biock 1TB2. When the “net state"
of the K1, K2 and K3 contacts
along with condenser high
pressure switch 1S1 is closed,




o Ll [aid ory oy o al
o WOLMS Fwnivaddmdl  gee | o5 .
¥ HOLGS 13530 wany|  95c(9) uuwdd “ _ —
St HILMS SSvdrd]  Sse(9) A Ly 0 ! S
s HOLMS 30IAM3S]  v55(9) ] v T3 > - 0€
1 sL-aLl
[ d3LI AUANIA]  LNE(9) !
15708 S3ATvA QIONT0S] € ® g Se-z1014—1 5 Elw — ez
St SAvI3Y TOMLNOD|  wig(9) Eionm:zn D - A
i¥ LMon ssvasgl  £5a€(9) .
S LHON NOWLVOIGNI L1nval  25as(a) ne 4 —ee
3] LHOM NNY ¥3SNIAGNOD|[ Lsas(e) MO0OL Zr
vy AV138 Av130_3AL]  2106(8) N A v o 3 3 —z
v HGSSIHANOS_LNOJANG 98¢ 4
2z 1IND_ ONISNIANOD) 3 2 5 Jm_..w —oz
ML
£Z7% 0018 IYNIWGAL 3NM]_ zaiz n 81y 91
%3GT8_TVNINEIL TOMLNGD) 18z 8=cbi T H v n_u\ert — ez
VLY SUINNOASNYHL INFENA0] L '9'SLT gy 51
i YINHOLSNVHL ¥3IMOd TOMINOD| [7%] L8-9LM g 1] v O — vz
G SUIANOISNVEL INFNMO| _ £-11Z oL Li-saLl
Si'ez HOLSISIH NOWSNvEL]  B-1uz 9 vz © e
XAV X
09'8s ‘98 YIINGAY]  8°L'9NT 69 of .
Ziire WALIN 110N S'vERE ‘ST'BTZ18 'Y ~2xe SRR P VT v ,r%’mﬂHlu'i FY —=
e ANY THE XV 1%
51 X913 0T S
oz SETHVINGS NOwENVaL s £0°22'6's -1 o e SEET o bo—g iz
[} UOLOVINGD ONILMOHS! [ 374 Hv XY €32
2z SOLOVANGD Nl 2o 6101’9z~ ) A & o _
13 SOLOVLNGD LuviS| [T H oJV.m. 9 o-laz Y o-zarl| &y 0z
TreE 38Nd YALAVLS AdvARd] €2 132 s - . , CHID
R W3V 34E LINDUI0_uAlbvig) 1802 grevieziz=g El Q No— —6l
R XNV 32
V8 13538 _NUA G3TIHD v wnt T ol {1 ¢
z 133 TINGOR OE0M|__ a-venl rosaLl T e E 9 s 8
[4 AV dANG Q) LAZNL
oF AVA3% Wilvaw ol ewent »-1842] ; et
3z AV T3H_NOILISNVAL HJWOD| . SHZnt ) g < 5 i
91 V39 LUVAS 4AROT]  oEnt T e { TI.\MAm: TT T TR £, g ~ 9L
5 AVT3U_QVOREA0]  ENZnE b . w.w §saL edh i
[ AVI3d_dOLS ZHENL Xy AGLLOLX 8 _—
ER N ST D ST e VI iz 1T s
Z {33HS | GOM LNGL0 Alddns H3MOd] _ 4-vani A —
9€ (Ovidi) d3SOTO SINVA 80N G v
[ (OvidL) N3JO SINVA Loint
—cl
[z AVI3S dn0d gAY ONGD| 9Nt >
<8 AVIZY NHYIV] PHLOL o | - A —
58 T30 2339 avaH] el o 09 8v o8 uz cilaz¥h g-yeil @
Z 133HS JINQOR_LAGLAO AVIR — 3-vinL g
z1-Tarz Yo%t pait T
99'65__|LNdh QOW-OuOIN %008 Wwu3l] __ sail SETh
ANV JONINGD %0078 Nedi|  GaLL v 5 veos —ot
TNaNI GOW-OHOIN #3078 Waall  véll pieExd b ix
LN QON—GNOIN 50078 WuiL  Sall - —s
ATdS ¥MOd #0018 Wil zar / £l 512
Tna1iio_13d 50078 Wuil] o . ~
ez HINLOISNVAL ATddNS MY Ll \ \\ gL (2 9z GL=181Z V5P gympall Fl — 8
[ WOLUAS SS3dd O] ZS1 43LMVLS VLT3 I \ / \
<6 HOLMS SS35d_HOIK 'GNOD) iSy / Ve D —c
S WIONISNVHL SS3ud JOLSISI] Tt / yi-iae 6-vall G (4
L A3LIN LHVLS Zni FAL —,
o1 313N BnOW]IWL A - vil Ve ? veoe 9
5 AVi3d_onfid SIM GNOD]  ZDit YEEXG 91X D)
vz AVIIE dind Sim GWO]  9iAL /u\«/ EA B S 82 ¥ zaz | g
9z AVIIY HIH ANVL Q| ML Y -
5 Av134 NILHVIS dAnd 0| [TH vore] Ky, Ve g = ._41..:..ﬁ|||nux:.“_' —_
¥6'S8'0F | A1ddNS ¥NOd u3GVIH 1S0d] b= lal/s-ir £4 sz Lol Tz val o> i ' '
(253 TINvd 398nd 3LOWI] 9 e “_r._u ! ! de — e
‘ge'9L 38N LINOWD HONvaEl  §-2a1 GI0AO¥d HAROLSAI| . S 7 91Tz ""h Li-vayl vEQ: ~
of aAna 0 3eny| VAL GIINNOA YNuaLXT] ¥ vemL
(1 AN ANILNI 3N INIA 2731 30und| & -1 voIZ 3 vige 9 §VET 3 O - — 2
[ dWing_710_HOLIOV VD) oL 3NV MILWVIS|  Z iUz % ] ] 1
4 N R —
43N0 NOWdI¥9$30 NOLYNOISIA ,“_Mnﬁ%_u&zoo <uu - [V > TVIT | [ Ouu_ n '
gn3o3l 3005 _NOILYIOT Xid39d 3030

JeMels uopisuel) pesol) eljeq
Je)g pejunop-Nun/m 4HAD

/AHAD dleweyog [eauoel jeardA |
91 eunbiy

CVHE-M-6

37



VILS0LY6EX

'SYNILONANQD Sd 34
S3dAL SIYLNV JNOd S3NAINC Svd
LNOS 3N S3ING0E S37  'LN3WdND3,]
HIOVANOANIT,Q ¥3ALIAT ¥NOd FWAIND N3
SHNALINANOD S3C LNIWITINIS ¥ISNUN

NOILNILLY

"ONIMIM ¥IHLO ANV Ld300V Ol
Q3INOISAA LON 3d¥ STYNIWMY3L LINN
‘39YAVQ LNIWGIND3 LN3AZ¥d OL
ATNG SHOLONANOD ¥3d4d02 38N

NOILNVO W

'NOILNOOYLDINA dvd LIOW NO
3¥NSS3TE HALIAT MNOd NALIHLNI
ANVAY AN0IE10373 NOILYLININMY,.Q

LINJAID NG ¥3HONvEa3Q

LNIANISSILIFAY

MOOHS IYOIMLO3T3 OL 3Nd HIV3IQ d¥0
AHOPNL ENIAING OL ONIDIAY3S 380438
AlddNS ¥IMOd DrEL3373 LOINNODSIA

ONINYVM

“FOVd LXGN GIL — ZO4 S3NI NOILVH3IHO 40 30N3INQ
=38 33 (£NL} IINAOW—~ONOIN 3L 40O 01907 3HL A8
GITIOULNOD 3dV SLOVLNOD 'NMOMS LION STI0J Av1ay

'A009/SLS €O
V8 0 AORY/09%/0vy ¥OJ VOL ‘ABOZ ¥04 YOI

ALY IHINYN
LINA 338 3OVLTI0A AlddNS ¥3MO0d 3SYHE 33uHL

‘$399L70A
AYYANOD3S WNQAIGNI Y04 TVNANYIN 0NYIS 23S

vy 00v~00Z ANY AS0Z/00Z 03 MMOHS
SHOLSISIY 'STOVLIOA ¥IHLO ¥O4 O L3SNI 338

‘SHILINGNY TYNQUCO ¥OJ 8 L3SNt 335

"NMOHS AHYWEG
LIOA 009/64S 'SIOVLION ¥3HLO MOJ vV LISNI 23S

WOLYALOY 30 ONRIM TYNNILNL WDIdAL €04 O L3SNI 338

‘QIZIDHIANG NIHM ONINIL SNID3IE HOIHM

LOVANOCD Q3WIL Vv SALYIIONS QuyMdN ONILNIOD HIEWNN

3NIT 3L 0138 QVIHMOMMY  N3dO NV _"LOVINGD g3S010

ATTVAYON ¥ SILYOIONI d3GANN QANME3ANN NY "HIGWAN

AN A8 SIOYINOOD 3HL 30 NOWYDOT 3HL 3L¥NOIS3A
QILVAHIHIS 3HL 40 3AIS LMORE IHL ONOTV SHIEANN 'S

SISICISASACRCAC

“Q3¥NJJ0 SYH NMOQLMKS TYHUON ¥ ¥3ldv QNV

NMOHS 3yv SIHOLMS TTv 'Q3LON ISIMHIRLO SSIWNN "2

ABLINGHID 3LYNEILIY ¥0 SIANLYIS TYNOLLLO
ILYOIANI SINIT ROLNVHG "ONIMM (71314 3LvDIANI
S3ANM JIHSVYQ "ONEIM INVYHL 3LVOIONE SINA QoS "L

iS3LON
L9 HOLIMS  5OQIM3LNI| 7SS
(X3 HOLUAS MO H3LYM ONOD) €SS
[24 HOLIMS MO N3ivM_GMHO| Z5§
88 "LNOD_LS3N03Y 3334 _AvaH| G
v AVIIY WYV £AS
z8 XNV_LNOQ dANd §3LYM_ONOD) [
v/N XAV _INOJ dWfd H3LYM GWHO 55}
S8 NCILYDION] Wav Y| 1$a%
08-69 WOLSIWGIHL]  e~LLay
T QION3I0S_3INFI_LNIA (52
z WILVIH YNVL W) LaiHY
zs HOLOW_gWNd IO car
o8 HOLOW HCLVNLOV 3INVA [4:14
CL'LL'69 | WOSNIS dN3L ONIONW HOLOW| ¥'€'THLEY
[ HOLOW_Y0SSINAMOD \ay
(0078 "‘Wy3L 13NV 3LOW3M) (1849)
%0018 VNING3L 394Nd [EN
M An A

%00

NI

ZLS0LYEEX NO A3NNILNOD

evE v — 8S
v tl I

AN C

ARoz/00Z

Al
L)

VRY L W
(1sa8yi8ag

bl 3

o psg

—2s

EE)

s8¢
A
\
£
A

Xy
La: 14

§hTy v

05~ S|

fgt-ity

—0s

P

4 )

¥

O

LHOIT  H309I1BL
SSVdAY

didL
M3

SSVdAg
w3NIL z

O Neo- -
e ¥ sma TG Tae N

(r¥9)
— gy

ATINO TINVY 30NN 3LOWIY NO Q3SN 3wy

() SIS3HLNMYY NI S,ON 3 GNY SNOILYNSISIQ 301M3Q O

310N

e - GP
k724 Z-18e
(z-1aL9)

a8

(£~1809)

NOWVIIANE
1INvd AUOWIY

4Mod-— O

210e
(z1a9)

(£~1819)
L-18LE

O —-—-- NOWVDIaNI
YEY LINvd 3LOWIY

— bt

—&Y
t=181g

— 2y

- 0F

— &€

- &€

= L£

k14
Z-1811 v

¥

£z

1N(35072) — 8¢

8 L1118k

ZE-8ML

Toc-aul

v Zr(N3<0)

-8

g€

zay

Qz

2L L

— g

Lb

3 a U
6-18L2 XO¥ T
21

—s
¢ ,-Tawz

Nn.w« €8 -gany

A

(ebed snojaesd wioy penupuos)
91 eunfiy

38

CVHE-M-6



“SONIUISYALNI SO0 LNIATNA
OL TINNYHO HOV3 NI H3LVIOSI d0OT V TIVLISNI “n
OL AMYSSIOIN 38 AVA LI SNOLVINddv IWOS M .
TANNVHO_HOV 804 AlddNS HIAOd ALvd3d3s v 3sn Yo
'QvF1 3ALVO3N IHL NO MOT4 ININND SALVINO 3N MOTd £Z-2all v
30UN0S LNINAD WL JI 'SIYNOIS Yl 0Z— O) o
N3AIS 38 LSON NOLLYH3QISNOD T¥ID3dS ‘Y3HLO Ten en v
HOV3 WON4 QALVIOS! ANV ONNOMO JOAY3S 16 5]
WOILOTTE d0N OL 1D3JSIN HLM ONILYOTA T . — O- ez-tan] ¥ LM
¥O G3LVI0SI 38 TWWHS STYNOIS LNInLdino3 1530034 | Z1=leLL vl
TYNNILXT NOLLVUIA0 LOIUN0D MOJ ‘FUNSOTONT WERE %6 > 4
450 0L QIANNONS 3u¥ SLNdNI WNOIS 3ALVDIN [ G __ vl & n wos E:OInmt v
il — 20 NPT NOIL [R(: TN} s YUK gy v, L
-va3d0 0 JONINOIS 33 Nn:w 3NCOW azmMiK Ot
~QuIIN IHL 40 D190 3L AE QITIOULNOD oz-taLl v AT
349 SIOVINOD TNMOHS LON SHOD AVI3S [9)
NOILGO Hiwh O3SN 38 LON NYO "@ITIVASNi | == mm oo e
Q1313 3O AMOIIVI 38 AVA~3IIVIUILNI NOILYDIANI
LISIW MM Q3TUHD Sv8 ORINID FLOWZM [ H D RV 4\.& L
‘HOSNIS dNEL LNVHIONAIY YISNIONOD VT3 6i-LaLl
Sv 038N 38 OL 08 3N SLu» ¥Oi Wav Y v/N 8L
HOLSINNIHL SATd 4 ONY 3 'G SNOWJO o)
SIANIONI JOVHOVY ONRIOLINOW ¥IOVEL [0 ) T — £at o12au
6 . R, b | NGO
vLAY ¥ CL¥Y 8Os .mnx\wm_k.um.wuw : o e [0
4 L — |
YVd QIHILYN SHOSNIS WAL MILVA V. (dOLS/LHVLS BLON3Y wO4 o
4ISNIGNOD ONIVIT ONV ONWIING [2D BOLOVANGD difd | & .,mm.t S : 035N 36 A0 FTdRvX3 Hod) ¢ %0t N ™
‘69 @ L9 SANNT ‘Zudb B Lub e S ity btk e WNHALXE | O
SUOLSINYIKL 40 MIvd OIHOLVA SInINOIY »-T8L o1 | | " ai-tal
= HOSN3S WN3L d¥A3 ONRIINT [3 ) T Z
‘B2 W Lo SINC BLMY % ¥ L3ISNI 338 ¥OS3E dndL o o
BLYY "MOLSHAYIHL QITIVASNI ANOLOVA T T T i ugen oS4l dNod \mwt
~ SHOSNIS JuNLvuldwiL ONWvIE [ 5 e B ot Al
N,
“TINVQ TOMINOD Ni GILNNOW ONV Qs VoD aeran O0E _.l e = o rictan
AMOILOvA - TOMLNOD LI u3SNIANOD [D) sgi SNIdvIE | %01
‘WOSNAS «W3L LNJIGNY NY Sy 08 3N v 1Z-vaLL g3l £1-C8LL
9idpy ¥03 (49 3NN LLuw) HOSNIS vEL AR 4,
GN3L HILYM dYAZ ONIAVIT Q3d avnz Bt
~dNS QLS 3ISN °Q3MINO3Y S LIS T2 e ®) wosnzs ! e
HILVM GITHHD QISVE dWIL INIIBWY ar-ba  goswzs | o _@-tau
41 "69°® (9 SINM ‘TLAY B LiNp cgt Roona e
604 SNOLSIRAIHL 40 Mivd AIHILVI o g ONigv3g O—
SIMNO3Y —LISIH 4IYM OITHHO [V 3y mornvha 93 E Y [eban i e-m
. b 430NaSNvaL .4
NOIL
~VOIlddV WALSAS OII03aS ¥ ¥04 Q3MIN0 VAo <, SSRd Ol
~3d SY ORdM ONY QININITNI 38V AJHL — vyigr N2 91-vaLL od43y ONOD Ol-EaLl
IWNOILLAO 38V S3LITISYAvO ONMOTI0A 3HL 'S o
'g3SN LON SI LNdNI TYNNILX3 v a3 ‘L met o ~mswﬂ ! m:nnmt
SIML 4l QIWINNC 38 ISAN LL-C8LL ANy N b e e = S
sioeal SV o L e y 0 B
v 404 SNOIWDINNGD TWNIANAL Auvixnv [% D cular z L 91-vaLL wa oSN e-tan
sz1
ANO—e 3 | ONOJ ONIAVIT _J
49 INC Zulay 4 e Si-baLl ! PR
MIOTHILM TYNUILXT ONINNAY JuL O 3NQ Lt Jlriy
1NO-dit v 804 QININOIN OSTV §I 138 g
—34 VONVA, ", OLMv, Ol .L3S34/AGANVLS, v 0 SNis SOSNIS
WOUS '19” INIT HOLIMS ¥ITUHO 3L vi-PBLL  HOSN3 o, 505088 o-Tau
ONWON A8 IHSTIWOOOV St 13538 WnkvA [ € > 5 oL aumm g zows u_..‘ _mw»zu n%
L3 | -
ATNO (XVA S1T0A OF) 3OYLTIOA 4 Llup v Si~paLl S~CaLL
MOT SI'9GLL % »EIL ‘TELL OL ONIMIM el ze1 - —
Dot Tl it N ; % 5
L T
HIHIO SLNIWIMNDIY w307 ANV 3LViS “ M E n-taz 8 98l 3 34m00 naeas rEeL
:(03N) 3003 DIMLOITT TYNOILYN 3HL HLIM | s LEL NOILISNVEL | AT B e
3ONYQYOIOVY NI 38 LSAW ONIYW dT3i4 1V ‘2 [ — - 5 ’e) d N O
wy 2z Y M85 a1z PR m . c-FaLl
'SNOLLEO D1II03dS w04 Q3UINOIY SI ONI T e e e - .I.l s e T
-¥M ) INPEELIA 0L 0§ MaaWd “wNow [T o e T T .. % ]
—d0_S3T¥S ITBVIVAY ¥O AMLNDHID ALYN r - i oo sosNIS
~d3LW 3LVOIONI SINM WOLNVHG  'SHIHLO t [ y-vELl X00 muwm_ e giau
AY ONRIM QY314 ALYDIONt SINIT GIHSYG "L 1 } {= 8zL ._muwzuax ) oLnv avol u%uuw.ms((ue_ ¥0L
. [ e O~
SALON i_ QvoTRN L~-€8LL
e [ ] g
41 -
SS3¥d ISWAQY z-gaLs
10 QoL or A¥I4SIa WO
4dia | wwas B
‘SUNILONANGD SH4 3Q "NOLLNO0¥L 313 \ \-5a5L | SOvIT wiva QILSWAL
S3dAL SIULNY ¥NOd SINAING m<m w«& %%o: mouwmawm,u_,a ¥ N2 13 - 0 \vd e
LNOS 3N SINY¥OE SIT INIWAINOZ | ¥3LIA3 ¥AOA NIWLIULNI T LNVAY L0 Las x
UIOVYWANOGNI, O H3LIA3 dNOd IWAIND NI 3NOIYLI3T3 NOWVLINIANNY.Q mm.__.umw AVIdSIO .m_aw_mﬂnwmm_ﬂmﬁw
SHUNILONANOD S3T INIWIINIS &3ISAILN LINOHD NA #3HONVHB3Q NIN _——— -
—~ .
NOILNFLLY LNIWISSILHIAY a:g O e un] o] aomawou
ONRIM IHLO ANV 1d3DDV OL HI0HS WOINLOINI OL 3nd 5 o L3635 AGLS
Q3NDIS3A LON 3dv SIVNIWY3L 1INA Hiv3d d0 ANNCANI_LN3ATNG (60)d G 138 I e
3OVAVO LNINGINDI LINIATN OL 04 ONIDANIS 360438 Alddns A ANSE A 0
ATING S30OLONANOD ¥3dd00 38N Y3IMOd O1adld3T3 LO3NNODSIA
- < NI ™ T asnt
NOILNVYDO ONINIVYM W/

08

68

88

98

o8

8

€8

8

08

6L

8L

LL

9L

SL

YL

€L

TL

0L

68

9

9

29

9

9

€9

29

CWHE-

39



0TLS0LY6EX

—0ZL
— 6Ll
QIHOVIY SI
WANON NMY L PL Y, NIWW C-LELL ONd
AIMOVIN S LINN DNISNINOD 0aNd SUVLS
38M 1509 6L V. oY —— —
N3 C-iL] WONT 9 3Ny
LN RISR 19 3N {(£N1) LOLAY. NI HOLWS 30¥Nd
- Y - {EN1) 440, Ni HOLMS 30uNd - gy = i
e mm Z
897 WO 2842) NQ Si ¥IMOd oLy, 19 N L0/ LY,
7 SV NMg Tk 30N, 19 3N (EnL ¥ INM - QIZIOWING ¥ -y == w30VaL.)
MY 3 N NaL _Pune HOLMS uaz:,“.«zz’ml NOUKONOD LAY 30und N {EM) GOLMS ¥ITTHO: . V3Nt
19 3NIT LNO. NI (ENI) HOLWMS 308N 41 1607 50 ZiZ) =9t
94 3NN (ZMZNL) 1 l_
WITIHD €0LS 2 I | | — G
! ! . 250 20000
] i
|||||||| e H MO 30und —riL
— il
308Nd NNY TYNNYR 39dNd dOLS 39dNd dOLS 324Nd NNA 440 393nd 440 ¥3IMO0d
000 V. N3O LL'OL-fELL —2Zit
LIEIHNI TYNS3LXE. 304nd
R
19 3N L3ISI/ARANYLS, —
Ol L uITTHHS. tht
o Pt 8@ "L SIND (£-1L2) LNZUUNO NOLINOW
12 3N (ENL) LNIOd L3S, — e -
WIUVA GITING = V0T ON $9 I (TTH) JNSSAUA WO MEINOD — 0Ll
g1 3T — oW —-
78 3N (BXIL) AVIRE $HNY ONOD N3O es 3NN (232} zo.:mv““: HLINGD- S&MJM%&T.».WM%%WMM%H%W mmm” 2 wn ?x«:..whz:u W0 Luvis
28 3ann (oizn) 3N (SLUY) ANEL OWI3N dVA IKOH i st - G =< —
dfind N0 ao._.ml_ o o .nm puz_.w (82810} SINYA uup..«o._»:sx 0Z IMIT (E32N4) NOWISNYAL: SO 43vLNGD ><Juxﬁ»mmwuuﬁxwuuﬁ<rm §9 31 @50 KoIWS JNSSIEA TO OO oot
1IN (DNZNL) WITHHO SOLS
4 N : | | — 501
) I ¥ 1 IR
- : SQNOIZS 090 | SANQQIE Or-51 —
39UAS 0 SILANIY SHOMNUNOD €1 ¥ILdv NwodLnke - NOJLIONOD JO¥NS NNY 8L Vv MOSSINAAOD LEVLS oAty | 04
STLWK 2 (£N1) LNIOJLIS oML DW4Te dVAT 40 249 MLk = LINIT HOLVMOLYAI NNY 4L ¥
! N (2111} LMOdL3S LINIT ONOD 40 IN3JMIJ 04 NwiLka —  LINIT HISNIANOD NNW 9L v
ounv /IS0 pg 3y (EN1) ANIDALIS LINM LNZNIND 4O LNZOM3d 0L Nwuw - LINFT INIYNNO NNY GL ¥ dvis suvis e 901
001 v 6LV WHEON NOd ¥L v (79 Ly
[
~= G014
ST 3N {L1tl) MOTS HILVM ANOD WHISNOD
- - $& 3N {21uv) Qry
28 INT (BUINL) AYIRY aing GNOD 38010 (00t v, 3) QESOTY  4Z INM (9ZN1} oGl WO YOULNOD — 0L
- Y 21'91-EBLL LN TY ALK 3/ ABONYAS. N
18 3NN (ZEw) IWNSOTO WUINOD 1S 3N (£NL) LN 43S WILYAM Q3TIND  ~ GIVINOZY ONIKOOD: — N e 19 3N Anﬁﬁzopim ¥3ITIND.
- e - b SBLONRY O, 20 TYIOVOLOY, L3N (1§02 w0 ZAL P
S INM {9011} SINVA IS0 2 3N (9INL) MOYd HILYA QITHMI :xczoo# OL7Lg 3NT (8ND) HOLMS ¥ITIHS No uwfw £ot
SLN3AZ
201 3N N | i | ] | -0
aINUNOD [ T Tevie vorer e T T |

.—wmuz W

ABVLS UOfad WOMI SIULANIN 0T

i — 0L
o ISRNINO ===

N NO 49OLC 94 ® yi GL SINF

~Z: ié) —
SINNIN 70 bmmwxs‘_avzwnuuoou._muﬁvxﬁ ¥ TR 3L oot
E3NVA 350T0/R0NE ONOD NSINEVLSI LEHNI LaYLSIY Y-TulEy) dWIL ONIONBA MLW 41 SALANK 2 oLay L3S3M/ABONYLS 430 ¥ZMOd
v oL v Q0L v o v WNYIE AVIdSIa
¥ L ¥ —- 66
, HITIHD
NOILV¥3I4O 40 ION3INDIS — 6
— 8
. __ <l_.ulmz. llllll
— —— ey —— ) — o8
_ 821 s z YOS c-z4l | c-2ri
s, Q O r----=
- ¥ p vis 02— e
R T L LM e .
LOW3Y . o] JQA 0L~0 ¥~Zdi | ¥-2ri
T s @
vi-faL 7 [ d — *6
a0 - - —
I S 2-Zd1'} 2~2rL val
ory — 6
Y29 (-zdl | L-2rL
801
a2 O- v -_— 25
azsoro SETELL
~ SINVA mmW e~y
o - 16
ve-tan| ¥ v
L

(pepnjsu0))
91 eunbiy

40

CVHE-M-6



4

\
]

LS
/
I3

R o e« e

" : Li-terz

r:.ﬁL. “.Ar..|4|.hl||«‘o...;||||l

N , \ 1YV 4

o

. * TIPS DU (S
L=18.iZ e-5all

v-ger 8- T yaw g

“SY¥N3LONCONOD $114 30
S3dAL SIYLAY ¥NOd S3INAIMG Svd
ANOS 3N S3INNOH S$31 “IN3INJIND3, )
YITVIMIOANI, 0 B3LIAT ¥NOd IWAIND N3
S¥NILONANOD $30 ININ3INIS ¥3sI LN

NOIIN3dLLY

CONINIM HIHLO ANY 1d300v Of
Q3INOISIQ ION J¥Y STIYNIMN¥3L LiNN
“39YNYQ ININCIND3 IN3A3Nd OL
ATNO SYOLINANOD ¥IddOD 3Sn

NOI1NVI W

"NOELAD0HLD3TI ¥Yd LWOM NO
34NS$378 ¥3ILIA3 ¥NOd NIILIYWINT, 1
ANYAY IMi¥LI0313 NOILVININI Y, O

L1NJ¥1I NO WIHONVY¥EIQ

IN3N3SSI| LY3AV

“MOOMS TYI1¥LD372 0L 3NA HiV3IC ¥O
AUNENL INJAJYS OL ONIDIANIS 30438
AlddNS ¥3M0< J1¥10313 1J38N0JSIQ

ON | NYVM W

\ - [ 7Y otegiied
r A T e Lﬂ-)\-.f
1z ﬁx; €1-7012 e-vaLl ! "
1 Fh 3
rl.._ i & Mvnllllllll 1 _:nun
bl Ti~ieiZ L=rRs0 H
. [ ' | i
=== Hem e o b : }
e P " “
[ M ar13 1x
— o AN + T USRERAD 48 N Sl 1 <
UOLSISIN AnvAiye et .
YOLIVIY AuYRING ! T e et AA
HETE LI TR TP T,
s
_IIJ A"
" yi-loiz 8-vBLl ?.Eu
)
(RPN § P i b 197W03518 3181504
H ine t ! ' ¥0 wIvINg 11n3¥13
K H vieey i 30v13% 13a4ns" Sovna 33wy
_ + + e ! i
2.0- AL ey 4ad + 33wl
It 1 =3
e T
O e T ® 3
| sz (4-1812  T-ves
L, ey : o
[, R P11 A
i gl
.“ i-taLz [T £
1 vem
i
"..IIIIIA.M_«.WAVIIIIJ. “ [ —— O e 81
t 1 e Nx (%4
s SEY AN + T T Ty S AU NP Sy G, AP SUV, W EPRY |
U
[ [+ [yt i
1637 ¥0 Z6.¢
— 0L
ol B ..
-89 o?ux~1e|||||kJ ———————— e ® sl -
Nu« -L8LZ 2z8Ll X s-zatl
18 o !
3L :Nﬁ-:-»x-.A S, -— O Dttt ¢ ST
o 5% s-idie ot t-laiz
—t 817 =GN = et r?;..||n|l|n||.0:||..||||L | &
v-5B11 A a8z oz fo-1012
z

nlnm»w nlan»é mv ]
el xn«k & ¢ 4} {—N 1 _ I‘ﬁvl
N S st Nt B g-gBi ¥ (-zesl " I N ix B-z8i 79 3 Y ggas PETI
T S| N — L 2x :_J...nnn!.:.--LGm....---..O
Bt Z«J.u.u..l.i LRz
r Z=z=z
! e O v,
| tam PR oTeue P ,xA_. A.«x
i I !
ten T mY.:.-u!.c- Y
¢ zi-l8ig L-v8id i ¥
1
i i
1 1
_ ' vietexd dix !
Ve T
ine €12 i
[ i} H
WILNYLS~INI W=In L -§SO¥IV t crmm e ——— i
! :uﬁf SL-T81Z  01-1840 !
! Rdd
Ly wig y.lulllllo
H »-T8iT s-vasl _}.Cﬂ
1 s
i 3 123NNGOS1Q 3781509
oy H xo<5w<u¢u _._numww
. J¥aIVN 11N
11 VEUIXG S 4 | 30vi3a Klaens 3sma 3ama
AR 1 A - t
3 -t 1 5
; U ] L < NN BN
Vosigl M s Ti-vaul !
L e ; o
(9 i o HEl4 | e ] e 0
1 ! 9i-TRLZ :-3: EY
[
b e - O-deurn
q.n.«x+ ?n
—i b ——— “+ P WS
" a8 Y —T0 (3]
%z 1T
163 %O fait

—_—

-—o0z

-8

Ll
-1}
—%t

i 1

suopeinbyuo) Jeuels ejqejieay
L1 eunbi4

CVHE-M-6

41



J€0S0LY6EX

e

Iy
!
1|l|lt|h.~|J|...||.o.t||||c| —o ——
_ n [IEYY-Tt 4 | 2 YY) Mnnnmlu« _ .A—x«
Lo ey d e e O — -
Xwaxe ) Ov-TE | s-veit S Ts.«f BV
\, ] it
%3 ﬂnq:«flc)llikJL - e
3.«

Ov::...O.:!.-irrutnn.mv.:u.mu b LTI n.c.«*svlvuui

it

~3811 &-~18iZ XNV INZ £-18:2  e-seLl

e —u

[}

&

L) R e Sovay | v -
(T B 713 an-sen

RACe W

_3%, AR .....x|-|||..|c|Am Wrunul._O —%t
124 (B0 4

.Aﬁ--my--------

o b=

[

€1
HILUYIS ¥IWOISNYNL OINY
1
1
i
]
1
1
O~ -4
o \
]
1
1
1
1
w
F\Nl\ L
-~ /—
1
lllllll R s © el T T, 0L
".. ‘ 1T TN e e
! -
riL SUSY. U SR ¢ S —-63  80°04°0°2-TNZp -~ ("
] A ] Tei-tair | s-veir r s
A4 st

3 )
o TR DAL (U S
Li-SELL #-1BIT Xnv Mg L-184T =581

T-iaLe

vit n)mmu
A =
" Wl '™ T
hes —
Ry Y
Y
1
| —0
t 1
1 '
]
) 4._ -
H !
)
—3
—
P
Y £33m00510 381504 —
%0 w3wvaug 11ndw1d
FIYIGPYN LiND 338
PatiivioX TN e ——— ST S 4 IDVATOA ATdens ISvMg I __ ¢
S
s 1
[ S | —
]
Y e t man B aun @ S SRS I
W i
vin !
: 1 | S vlqlllﬁYlIIl«._ —
1
1
||||||||||||||||||||||| e N s e ® o LT T QR
1832 %0 zait
—o0z
nnnnn [T TS, —
e-1842
—
—d
]
Yoz \
) R S (] T3 —n
8-204l s-g6ll 27 g h-seat
o |
kAT YUY LN —i
JC(PCI 'yt 4 —l.nOa—«

(pepnjouo))
L1 emnbi4

42

CVHE-M-8



If cooling is required and all of the
conditions required for start-up are
met, micro module 1U3 sends a
signal to power supply output
module 1U2 to close the K4
contacts. This allows control
voltage to flow to hour meter 1M1
and start counter 1M2; at the same
time, a "start" signal is sent to pilot
relay 2k5.

Notice that pilot relay 2K5 has 2
sets of normally-open contacts.

The first set (Line 18; Figure 16)

closes to lock the pilot relay into
the control circuit around the K4
contacts.

Closure of the second set of 2K5
contacts (Line 19) allows control
voltage to flow through the
normally-closed auxiliary contacts
of run contactor 2K2 (2M) and
transition contactor 2K4 (1A) to the
coil of shorting contactor 2K3 (S).

Table 5
CVHE/CVHF
Compressor "Stop"” Points

When shorting contactor 2K3
energizes, its normally-open,
auxiliary contacts (Line 21) close;
this aliows control voltage to flow
to the coil of start contactor.2K1.

With 2K1 now energized, its
normally-open, auxiliary contacts
(Line 22) close; this locks start
contactor 2K1 into the control
circuit around the auxiliary 2K3
contacts in Line 21 (Figure 16).
Power is now supplied to the "wye"
("star") windings of compressor
motor 4B1 through start
contactors 2K1 and 2K3,

As the compressor accelerates,
motor current draw decreases.
When current draw drops to 85%
of RLA, micro module 1U3 sends a
signal to power supply output
module 1U2 to close the
normally-open contacts of
compressor transition relay K5.

This energizes the coil of transition
contactor 2K4 and causes its
normally-closed set of auxiliary
contacts (Line 19) to open.

With the circuit to shorting
contactor 2K3 now open, 2K3
de-energizes and its normally-
closed., auxiliary contacts

7or8 4.0 2.0
9o0r10 50 20
11or12 6.0 20
13or 14 7.0 2.0
150r 16 8.0 20
17 or 18 9.0 2.0

19 or more 10.0 2.0

Note: “Chiller shutdown point® refers to actual leaving chilled water temperature with

respect to the chilled water setpoing (CWS).
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(Line 22) reclose to allow control
power to reach the coil of run
contactor 2K2. Once the auxiliary
set of normally-open 2K2 contacts
in Line 23 closes, run contactor
2K2 is locked into the control
circuit around the auxiliary,
normally- open 2K3 and 2K1
contacts (Lines 21 and 22).

A normally-closed set of auxiliary
2K2 contacts also opens in Line 19
to interrupt control voltage to
transition contactor 2K4.

Now that the "delta" motor
windings are energized,
compressor 4B1 is operating in its
normal "run" mode; it will continue
to do so until the "net state" of the
k1, K2 and K3 contacts (Line 16) is
open . Once this "open" condition
occurs, voltage to pilot relay 2K5 is
lost and its contacts reopen.

Any of the following events will
result in a "net state" of "open" for
contacts K1, K2 and K3, and stop
compressor operation:

1. Adjusting the chiller switch to
“Standby/Reset";

2. UCP detection of a latching or
non-latching diagnostic condition;
or,

3. Satisfaction of the cooling
requirement (i.e., building load
drops to the point where machine
operation is no longer practical).

Determination of an actual
compressor "stop” point based on
satisfaction of cooling demand
hinges on the start differential
setpoint. the relationship between
this setpoint and the UCP’s
"shutdown” criteria is iliustrated in
Table 5.

CVHE-M-6



Fuse 1F3 Branch Circuit
Oil Pump Circuit

120-Volt control power from
control power transformer 274
flows through branch circuit fuse
1F3 and Terminal 1TB5-10to a 6.2
amp fuse (1F1). Fuse 1F1 protects
the oil pump motor ( 4B3) from
overamperage conditions.

Current passing through fuse 1F1
reaches 2 normally-open, parallel
sets of contacts those of oil pump
relay K7 and start contactor 2K1.
K7's are located on power supply
output module 1U2, but contact
status open or closed is governed
by micro module 1U3.

Note: While the K7 contacts are
automatically closed by 1U3 as a
part of the start sequence, they
can also be closed manually by
adjusting the oil pump switch from
"Auto" to "On".

With the K7 contacts closed,
vent-line interval timer 1DL2
energizes and closes its set of
normaily-open contacts for 90
seconds. During this period,
ciosure of vent-line solenoid valve
411 isolates the oil sump from the
compressor to prevent loss of oil
pressure. When the 90-second
interval expires, 1DL2’s contacts
reopen and solenoid valve 4L1
de-energizes to reopen the oil
sump vent line.

Closure of the K7 contacts also
allows current to pass through the
coil of oil pump starter relay 1K8 to
the "run” windings of oil pump
motor 4B3.

When motor 4B3 first starts,
current draw is high; this causes
curreni-sensing relay 1K8 to close
its normally-open contacts (Line
31; Figure 16) and “pull in" of
pump capacitor 1C1. With this
circuit complete, current now flows
to the

CVHE-M-6

"start" windings of the oil pump
motor.

As the pump motor accelerates, its
amp draw eventually falls below
the “capacitor-enable” threshold of
relay 1K8. Once this occurs, 1K8
reopens its normally-open
contacts, and power is supplied
only to the "run" windings of motor
4B3.

The normally-open, auxiliary 2K1
contacts (Line 33) that parallel
those of oil pump relay K7 (Line
32) are located on start contactor
2K1. As soon as 2K1 energizes,
these auxiliary contacts close.
Notice that completion of this
circuit assures that voltage is
provided to the oil pump motor as
long as the compressor motor is
operating.

Oil pump operation ceases when
both the K7 (Line 32 and auxiliary
2K1 (Line 33) contacts open.

Vane Actuator Circuit

Control power passing through
branch circuit fuse 1F3 and
Terminal 1TB5-10 not only
energizes the oil pump circuit, but
also provides power to the inlet
vane actuator circuit. See Figure
16, notice that current enters van
actuator motor 4B2 at Terminal 2.
(Inset D of this schematic indicates
typical, internal actuator wiring.)

Voltage entering the actuator at
Terminal 2 passes through a ther-
mal overload protection device to
the "open” and "close" sets of
actuator motor windings. A capa-
citor is connected to the opposite
ends of these windings to provide
the capacitance needed to start
and run the vane actuator motor.

Current flowing from the "open"
motor winding passes through an
end switch and out of the actuator
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at Terminal M2, whiie current
flowing through the "close" motor
winding passes through another
end switch and out of the actuator
at Terminal M1.

CAUTION: To prevent actuator
damage resulting from over-
heated motor windings, actuator
motor end switches must be
adjusted to open the motor
circuits before the actuator drive

arm reaches the end of its travel.

Controi of the inlet vane actuator is
achieved via 2 Triac switches (Q7,
vanes open; Q8, vanes closed) lo-
cated in relay output module 1U1.
Functionally, Q7 and Q8 each op-
erate like a simple set of contacts.

While the operation of both Triacs
is automatically governed by micro
module 1U3, manual control is
possible by positioning the vane
control switch at "Load", "Hold" or
*Unioad".




Note: Manual loading or holding
does not_take precedence over
the current limit (A 75), condenser
limit (A 76) or evaporator limit (A
77) modes of operation.

Purge System

Because some sections of the
chiller's-refrigeration system
operate at less-than-atmospheric
pressure, the possibility exists that
air and moisture may leak into the
system. If allowed to accumulate,
these non-condensibles become
trapped in the condenser,; this
increases condensing pressure
and compressor power require-
ments, and reduces the chiller's
efficiency and cooling capacity.

The Trane Purifier Purge is the
only purge system available for the
CVHE/CVHF chiller. The purge is
designed to remove non-
condensible gasses and water
from the refrigeration system.
Purifier Purge unit operation,
maintenance and troubleshooting
is covered by a separate
operation and maintenance
manual (PRG-OM-4).
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Note: The typical wiring diagrams
show in Figures 18 and 19 are
provided only as a general
reference. They may reflect the
actual wiring of your unit, For
specific electrical schematic and
connection information, always
refer to the wiring diagrams that
shipped with the chiller.

Free Cooling

As described in Mechanical
Operation, this control option
adapts the basic chiller to function
as a simple heat exchanger
without controlling leaving water
temperature.

Free cooling must be initiated
manually by adjusting the free
cooling switch (Figure 13) to the
"On" position. When this is done
{(and the compressor is running),
the UCP issues a "stop” signal and
the chiller enters post-lube
{operating code A 79).

Note: As soon as post-lube is
initiated, the compressor motor
and condenser water pump
starters de-energize; oil pump
operation continues until the
2-minute post-iube cycle expires.

Once post-lube is complete,
operating code A 1 appears on the
display and micro module 1U3
sends a “close" signal to inlet
guide vane actuator 4B2. (Latching
diagnostic b FA occurs if vane
closure is not established within 3
minutes.)

If the vanes close within 3 minutes,
a "start” signal is sent to the
condenser water pump; conden-
ser flow switch 5S3 must then
close within 3 minutes, or the UCP
will shut down chiller operation on
latching diagnostic b dC.

CVHE-M-6

Control
Options

See Figure 18 for typical
schematics of the free cooling
electrical circuits. When the inlet
guide vanes are closed and
condenser water flow is
established, the UCP energizes 4
sets of K1 free cooling relay
contacts (Lines 36 through 39) and
a set of K2 free cooling relay
contacts (Line 90) in relay output
module 1U1.

Note: The normally-open K2
contacts (Line 90) provide the
owner with the electrical access
needed to control auxiliary equip-
ment during the free cooling cycle
(e.g., water flow through the
cooling tower during the free
cooling mode). Actual use of the
K2 contacts may vary with any

Two sets of normally closed K1
contacts (Lines 36 and 38) now
open while the 2 normally open
sets of K1 contacts (Lines 37 and
39) close. This completes the
*open* circuits of the free cooling
liquid (4B12) and gas (4B23) -line
valve actuators. Remember that
both valves must open within 3
minutes, or unit operation is
locked out on latching diagnostic
b F9.

Operating A 9 (free cooling)
appears on the display when the
UCP verifies that the free cooling
valves are open.

Note: UCP control logic prevents
the compressor from starting
when the chiller is operating in the
free cooling mode. Manual control
of the inlet guide vanes (via the
vane control switch) is also
disabled at this time.

Once the chiller functicning in the
free cooling mode, powered e
cooling swiich is adjusted to “Off"
and the UCP verifies that the free

cooling valves are closed.

Hot Gas Bypass

The hot gas bypass (HGBP)
control option is designed to
minimize machine cycling by
affowing the chiller to operate
stably under minimum load
conditions. In these situations, the
inlet guide vanes are "locked" at a
preset minimum position, and unit
capacity is governed by the HGBP
valve actuator.

Control circuitry (see Figure 19) is
designed to allow both the inlet
guide vanes and the HGBP valve
1o close for unit shutdown.

Four control components are
associated with the hot gas
bypass option:

HGBP Relay 1K15. Located in the
UCP685 panel (Figure 13), this
relay enables the HGBP valve and
inlet guide vanes to close at unit
shutdown.

HGBP Transfer Switch 4S4. This
single-pole/double-throw (SPDT)
limit switch is mounted on the
actuator shaft (near the first-stage
inlet guide vane linkage), and
operates when the vanes pass
through a particular minimum
setting. It is field adjustable for
optimum performance.

HGBP Valve Switch 4B5.
Mounted on the hot gas bypass
valve actuator, this SPDT limit
switch operates when the valve
just begins to open. Notice that
the “close” limit switch mounted on
the HGBP valve actuator (4B5)
must be set to operate just gfter
damper end switch 454 operates.




Discharge Temperature Switch
4S5. This device is designed to
shut down the unit on latching
diagnostic b F1 if the discharge
temperature exceeds 210 F; (99 C)
this prevents the chiller from
running at extremely low loads for
extended periods of time.

As soon as the power supply
disconnect switch or circuit
breaker 2CB1 is closed, 120-volt
control power is supplied to the
HGBP circuit through branch
circuit fuse 1F3. Notice that this
circuit includes both vane actuator
motor 4B2 and HGBP valve 4B5.

Before the compressor "start"
signal is sent, micro module 1U3
issues a "vane close" signal by
closing Triac switch 1U1Q8. This,
in turn, causes both the inlet vane
(4B2) and HGBP valve (4B5)
actuators to drive closed via the
normally closed contacts of HGBP
relay 1K15.

Once the inlet guide vanes are
closed and the remainder of the
start sequence is complete, the
auxiliary contacts of start
contactor 2K1 (Line 32) close and
HGBP relay 1K15 energizes.

Machine start-up is usually
followed by a series of "vanes
open" signals issued by the UCP
through successive closures of
Triac switch 1U1Q7. (See "Fuse
1F3 Branch Circuit" in Electrical
Sequence of Operation for an
explanation of vane actuator
operation.) Notice that the "vanes
open" signal passes through
HGBP valve motor end switch
4B45 (Line 36); this end switch
remains closed as long as the

HGBP valve is closed.

Continued loading eventually
causes Transfer Switch 454 to
change position so that it closes
between vane actuator 4B2's M1
Terminal (Line 34) and Terminal
1TB7-3 (Line 37). Vane actuator
4B2 is now connected "directly” to
Triac switches 1U1Q7 and 1UQ8
through 4S4; therefore, any
additional loading or unloading
dictated by the UCP is performed
by 4B2 acting independently of
HGBP valve actuator 4B5.

As the unit unloads and the inlet
guide vanes again reach the
preset minimum position, transfer
switch 454 closes between
Terminal 2 on 4B5 and Terminal
1TB7-3. This completes the HGBP
valve actuator’s “open" circuit so
that any unload signals from the
UCP will now drive the HGBP valve
open. As soon as this occurs and
the HGBP valve opens 4B5's end
switch (Line 36) reverses its
position and completes the “close”
circuit of the HGBP valve actuator.

See Figure 18. Any load signals
generated by the UCP must now
pass through the "close” circuit of
valve actuator 4B5 (Terminals
1-t0-3) and through 4B5's end
switch (Line 36 to “vanes open"
switch 1U1Q7. In this manner, unit
capacity is controlled by the HGBP
valve actuator, with the inlet guide
vanes held at their minimum
position.

Once the UCP determines that
additional cooling capacity is
required, it issues a load signal
that causes valve actuator 4B5 to
drive the HGBP valve closed.
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When the valve reaches the
full-closed position, 4B5's end
switch (Line 36) returns to its
original position and inlet guide
vane control is restored to valve
actuator 4B2.

If the inlet guide vanes do not
open past the minimum position
(at start-up) before an unioad
signal is sent, the unit will use the
HGBP valve actuator to control
vane movement.

Note: Contact a qualified service
technician for proper adjustment
of the end switches on HGBP
valve actuator 485 and HGBP
transfer switch 454,

Relay Package

On modules prior to 1991 this UCP
control option consists of the
addition of 2 relays built into relay
output module 1U1; alarm relay K4
and "head-relief request” relay K3.
After February 1991 all 1U1
modules have the additional relays
and are not an option.

Alarm Relay 1U1K4 activates
whenever the UCP detects a
latching diagnostic condition (i.e.,
one that requires manual reset),
and provides the electrical access
needed for field-installation of a
customer-supplied alarm.

See Lines 84 through 87 in Figure
16. Notice that the customer-
provided alarm relay (5K3) can
either be field-connected between
Terminals 1TB1-9 and 1TB1-10 for
normally open contacts, or
between Terminals 1TB1-8 and
1TB1-10 for normally closed

contacts.

CVHE-M-6



"Head-relief" request relay
1U1K3 is designed to be used in
conjunction with the UCP’s
standard surge protection feature,
as well as with the condenser limit
control option. Its’ normally open
relay contacts (Figure 16, Line 88)
are field-accessible at Terminals
1TB1-11 and -12, and can be used
to control or signal for a reduction
in entering condenser water
temperature.

Designed to prevent high
refrigerant pressure trip-outs
during critical periods of chiller
operation, this UCP option
consists of: (1) the manually
adjustable condenser limit
potentionmeter on micro module
1U3; (2) pressure transducer 1R1;
and (3) the associated inter-
connecting piping and wiring.

The UCP monitors the condenser
pressure registered by pressure
transducer 1R1, and then com-
press this value to the manually
adjusted setting of the condenser
limit potentiometer.

Based on these inputs, the UCP
modulates inlet guide vane posi-
tion accordingly to keep the chiller
on-iine as long as possible (as the
high pressure safety limit is
approached).

CVHE-M-6

Note: if the optional relay package
option is installed, the head relief
request relay may aiso energize to
signal further corrective action
(e.g., lowering entering condenser
water temperature).

Keep in mind that the UCP’s
condenser limit control option
supplements the protection
already provided by condenser
high pressure cutout switch 1S1.

Bearing Temperature
Sensors (4RT8, 4RT9)

When this UCP control option is
specified, temperature sensors
4RT8 and 4RT9 are factory-
installed in the oil return lines of
the inboard and outboard
compressor motor bearings.

If the temperature registered by
either of these sensors reaches or
exceeds 180 F (83 C), the UCP
shuts down chiller operation on
latching diagnostic B EA (high
bearing temperature at “Sensor
#1"), or b EA (high bearing tem-
perature at "Sensor # 1"), or b EB
(high bearing temperature at
"Sensor # 2".

Note: 4RT8 is designated as
"Sensor # 1°. Its sensing element is

installed in a well in the inboard
bearing oil return line, and the
leads are connected to Terminals
1TB4-19 and -20 on micro module
1U3. Designated as "Sensor #2,"
4RT9’s sensing element is installed
in a well in the oil return line of the
outboard bearing; the sensor
leads are connected to Terminais
1TB4-21 and -22. (Alternatively,
these sensors may be epoxied to
the underside of the oil return
lines.)

Sensor Options

Along with the factory-instalied
bearing temperature sensors just
described, the foilowing Sensors
are available to add at any time.

Entering Evaporator Water
(4RT2). Sensor 4R12 is installed in
the water piping entering the
evaporator, and is connected
between Terminals 1TB3-3 and
17B3-4 on micro module 1U3.

Entering (4RT3) and Leaving
(4RT4) Condenser Water. Sensor
4RT3 is connected between
Terminals 1TB3-5 and -6, and
registers the temperature of the
water entering the condenser.
Field-installed in the water piping
leaving the condenser, sensor
4RT4 is connected fo Terminals
1TB3-7 and -8.

Condenser Refrigerant (4RT6).
Sensor 4RT6's sensing element is
epoxied to the refrigerant line
located between the condenser
and condenser/economizer flange,
and the sensor leads must be
field-connected to Terminals
1TB3-14 and 1TB3-15 on micro
module 1U3. Required if controlled
by SCP. Read-out is only enabled
at a Tracer.
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Serial Communication
interface (SCH)

This UCP control option allows
micro module 1U3 to exchange
information {e.g., operating
parameters, selpoints and
commands} with an SCP699
System Control Panel. Figure 20
Hlustrates how such a com-
munication control network might
appear. Notice that twisted-pair
connectors are used to establish
the communication link between
the unit(s) and the SCP.

Additional information about this
controi option is provided in the
installation manual and operator’s
guide that ships with the SCP699
System Control Panel.

Note: The SCI and chilied water
reset (CWR) options are mutually
exclusive; that is, a CVHE/CVHF
unit cannot be equipped with both
SCland CWR.

Chilled Water Reset (CWR)

Chilled water reset is designed for
those applications where the
design chilled water temperature is
noi required at part load. In these
cases, the leaving chilled water
temperature setpoint can be reset
upward using the chilled water
reset option.

Optional chilled water reset (CWR)
consists of a factory-installed
module in the unit control panel
and a field-installed temperature
sensor. Sensor location is depen-
dent on whether "load" or "am-
bient" chilled water setpoint rest is
desired:

If "load” CWR is selected, the
CWAR sensor is field-installed in
the return chilled water piping, and
connected t¢ Terminals 1TB3-3
and -4 of micro module 1U3.

With selection of "ambient” CWR,
the sensor is connected to 1U3

terminals 1TB3-14 and -15, and is
typically field-installed just inside
the building’s fresh air intake duct,
or on the north exterior wall of the
building. In either case, shelter the
sensor from direct sunlight and the
elements.

Operator selection of the type of
chilled water reset desired for a
given application is accomplished
at the unit control panel. To ac-
cess the chilled water reset
controls, open the control panel
door; the CWR reset type, action
and reference knobs are located at
the far left of micro module 1U3.
See Figure 21.

WARNING: To prevent injury or
death due to electrocution, use
care when performing control
set-ups, adjustments or other
service-related operations with
power on.

Notice that the conversion tables
needed to determine CWR control
settings (i.e., Tables A and B) are
provided on the face of the micro
module, at the immediate right of
the current limit setpoint poten-
tiometer. (Both tables are aiso
shown in Figure 21) for your
convenience.

Note: There are several important
points to consider when using the
UCP's optional chilled water reset
(CWR,) function:

a. To enable the CWR module, be
sure to set the chiller switch at
"Auto/Remote”, (Notice that the
"Remote Chilled Water Setpoint"
status indicator light is illuminated
when the CWR function is active.

b. Once the CWR module sends
micro module 1U3 a new chilied
water setpoint, it will not issue
another setpoint change until the
actual leaving chilled water
temperature is within 1 F(-17 C) of
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setpoint for 75 seconds.

c. As long as the chiller switch is
set at"Auto/Remote”, the CWR
function remains active even while
the unit is idie!

Load-Based CWR

1. Reset Type Knob: Set at “Evap.
Delta-T".

2. Reset Reference Knob: Set at
the design delta-T (DTFL) for the
unit. Use Table B (Figure 20) to
convert the unit DTFL to a letter
code (“A" through "H").

Note: In those instances where the
DTFL value falls between the
values listed, always use the next
lower value.

Example: Chiller A is designed to
operate with an entering chilled
water temperature (CWT) of 56 F
(14 C), and a leaving chilled water
temperature of 44 F (8 C).

a. Determine Chiller A’s design
Delta-T.

DTH. = Design Ent. CWT - Design
Lvg.

CWT

DTFL= 56F-44F(14C-8C)
DTFL= 12F(-11C)

b. Convert Chiller A’s DTFL to a
letter code. Locate 12F (-11 C)
DTFL in Table B under "Evap.
Delta-T"; 12 F (-11 C) DTFL = "E".

c. Adjust the reset reference knob

CVHE-M-6



Figure 20

Serial Communication
Interface (SCI; Typical Network

Figure 21

Evaporator
(Chilled) Water
Pump Control

CJORES
Cooling Tower

2-Stage Limit
Control

[eToYs1o]

—={Q000

5 =2
Vd L—J—J

CVHE or CVHF

Micro Control Module (1U3)
w/Chilled Water Reset Option

Table A Table B

Chillers w/UCP695 sy
RF/CTV-1900
Control Panels AF/CTV-1901
oun‘&(“l“" o [-_""— —L CINLLED WATER CLEAR PESTART
£ CHILLER pune PURGL TeooLme SET POINT *7{°C, ot
framny o AL MI bl
s vwe 'r"'l Resty e 1 r, - s
(54 o8 sverwea || HE o ~y
P comt 1.} Lo L4 wd 1 '~
- bsrous MTO/ PRIOTE auro T T o
(=9 ! P
puset sevon l‘ n 1 OtSPLAY =
3.2 JLoerast  Ei— CURRENT LT
OHLLID wATER 1LOW
[ stant 1 } [ .Lnueumo SET PONT %
s jorghtata i |
L3 ¢ - i
Y l} h DSPLAT ApVaNCE i  rwnanms ~
et merenencel o ot | mate] MARAL RESET AREOURCD g
N MMOTT DALID wATTA ST POV
o 7 } Coun L L..d G CIRONE LT SETPOWT o=
o iy Wemar A OFCARING COOE |
BV et ¢ gt oot CTPH, vang
Lo.._ 3% , " ue € URLIDWATEN ST PONT CONTROL
= O UARDMT LAt SET PONT —s veisan
[FeHA T entemwe tvan, TROP wa M
s v tEeving tvar, Yowe, 1
" A ENTEAING COND, MR, ‘_ 4
Latld 4 LEaving ¢owD. TEMP,

Reset 7"
Action (%)

Notes:

1. Control option features (i.e., free cooling and chilled water reset} shown
above are enclosed in phantoim-line boxes.

Remote | Evep. " ).
Torp. | Oslta-T | Yom

Al + 0 10

Bf + 30 20

cl s20 a0

0] + 10 50

€ - 10 60

Fj -20 80

6§ ~ 40 100

#l - 60 120

2. Tables A and B on the above illustration are reproduced in larger lype .
at lelt.
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3. Heset Action Knob: Set at the
amount of reset desired. Use the
following equation and Table A
{Figure 21) to determine the
amount of reset desired; then
convert this amount to a letter
code (i.e., "A" thru "H").

ACWS = PCWS + RAS [DTFL-
(ENT-LVG)]

Where:

RBCWS = Reset Chilled Water
Setpoint

PCWS = Front Panel Chilled

Water Setpoint

RAS = Reset Action Setpoint

DTFL = Design Delta-T at Full
Load

ENT = Entering Chilled Water
Temperature

LVG = Leaving Chilled Water

Temperature

Notes about this equation:

a. To convert the reset action
values in Table A from
percemages to decimal values,

b. System control will pot allow
chilled water reset downward even
though 1 is possible in this
equation.

¢. increasing the reset action
setpoint (RAS) to a larger number
resulls in more reset.

d. if you know how many degrees
of chilied water reset are desired
(i.e., (RCWS), as well as the DTFL,
ENT and LVG, the equation can be
rearranged to solve for the reset
action setpoint (RAS):

RAS = RCWS- PCWS
[DTFL - (ENT - LVG)]

Review Exampies 1 and 2 below to
ensure that you understand both:
(a) how to caiculate a load-based
reset chilled water setpoint; and,
(b) how this reset value changes
with the selected reset reference
and reset action contro! settings.
Example # 1:

DTFL= 10.0F(-12C)
PCWS= 450F (8C)
RAS = 0.5 (i.e., "50" in Table A)

When the unit is operating at full
load, ENT is 55F (13 C) and LVG is
45F (8 C), so:

RCWS= 45F+ 0.C[10F-(55F
- 45F)]

RCWS= 45F+ OF

RCWS = 45F (8C)

Since LVG and RWCS are equal
(i.e., both are 45 F) (8 C), there is
no reset at this full load condition.

If this same unit is only half loaded
(i.e., ENT-LVG = 5F) (-15C),
then:

RCWS-45F + 05[10F-5F]
RCWS= 45F= 25
RCWS = 47.5F (9 C)

Example # 2:

DTFL= 10.0F (-12C)

PCWS= 45.0F(8C)

RAS = 1.0 (e.e, “100" in Tabie A)

Chilier B is operating at full load,
and the delta-T across the
evaporator (ENT - LVG) is 10 F
(-12C), so:

RCWS= 45F+ 1.0[10 F- 10F]
RCWS= 45F= OF
RCWS = 45F (8C)

Under this fuil load condition, LVG
and RWCS are again equal (i.e.,
both are 45 F) (8 C), so there is no
reset.

If this same unit is only haif ioaded
59

(ie, ENT-LVG = 5F) (-15C},
then:

RCWS= 45F+ 1.0[10F-5F]
RCWS= 45F + 1.0[5]
RCWS= 50 F(10C)

In this situation, the chilled water
setpoint will be rest 5 F (-15 C) wiill
be reset 5 F (-15 C) upward, and
the chiller will operate with an
entering chilled water temperature
of 55 F (13 C) and a leaving chilled
water temperature of 50 F (10 C).

Notice that an RAS of 1.0 yields a
constant return temperature; as
unit load varies, the leaving chilied
water setpoint is reset so that the
entering chilled water temperature
is always 55 F (13 C).

Ambient-Based CWR

When ambient-based chilled water
reset is desire, the CWR controls
must be adjusted as described
below:

1. Reset Type Knob: Set at
"Remote Temp".

2.Reset Reference Knob: This
knob is used to set the tem-
perature below or above which
reset begins (i.e., design ambient).
Use Table B (Figure 21) to convert
the desired design ambient tem-
perature 1o a letter code (i.e., "A"
through "H").

Example: Chilier A's design
ambient temperature is 80 { (33 C)
(i.e., chilled water reset is desired ¥
the ambient temperature falls
below 90 F) (33 C).

a. Convent Chiller A's design
ambient to a fetter code. Locate 90
F (33 C) in Table B under "Remote
Temp."; 90 F = "D".
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3. Reset Action Knob: Set at the
amount of reset desire. Use the
following equation and Table A
(Figure 21) to determine the
amount of reset desired; then
convert this amount to a letter
code (i.e., "A" through "H").

RCWS = PCWS + RAS (RRS -
AMB)

Notes about this equation:

a. To convert the reset action
values in Table A from
percentages to decimal values,
divide by 100. Decimal values
must be used for the RAS variable
in t -

b. increasing the RAS to a larger
number results in more reset.

¢. Using a negative RAS causes
the chilled water setpoint to be
reset upward whenever the
ambient temperature exceeds the
design ambient. System control
will not allow the chilled water
setpoint to be reset downward
even though it is possible in this
equation.

Review Example 3 to ensure that
you understand the correlation
between the reset action setting
and the reset chilled water setpoint
in ambient-based chilled water
reset.

Example #3

PCWS = 45.0F(8C)
RAS = 0.2 (e.e, "20" in Table A)
RRS= 90.0F (33C)

When the outdoor air temperature
is 80 F (27 C), then:

RCWS= 45F+ 02(90F-80F)
RCWS= 45F= 2F

RCWS = 47F(9C)

if the outdoor air temperature
drops to 70 F (22 C), then:
RCWS= 45F+ 02(90F-70F)
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RCWS= 45F + 4F
RCWS = 49 F (33C0

Thus, a RAS of 0.2 (i.e., + 20%)
provides 2 F of reset for every 10 F
drop in outdoor air temperature
below the design ambient.

Remote Generic BAS/CWR
Interface

In CVHE applications where the
operator wishes to use a generic
building automation system (BAS)
to reset the chilled water setpoint,
a "chilled water reset interface”
module (1U4) must be either
factory- or field-installed inside the
UCP enclosure.

Once installed, the interface
module "converts" a 0-10 VDC (or
a 4-20 mA) output signal from the
generic BAS to a usable input for
the CWR module.

A special “customer information” .
drawing accompanies each CVHE/

CVHF unit equipped with the

generic BAS/CWR interface option.

the wiring information operational

data included on this drawing are

shown in Figure 22.
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Daily Unit Start-Up

Note: Refer to Figures 23 and 24
for UCP Start-Run-Shutdown
sequence and UCP timing
functions.

1. Start the chilied water pump if it
was turned off at the end of the
previous day.

While the chiller switch is
positioned at "Standby/Reset", the
UCP checks for closure of the
chilled water flow switch (5S2).
lllumination of the "Chilled Water
Flow" status indicator light
indicates that flow is established.

If flow switch 5S2 fails to close or if
it reopens following a closure
diagnostic b ED appears on the

display.

2. Check the oil tank oil level; the
level must be visible in or above
the lower sight glass. Also, be sure
to check the oil tank temperature;
normal oil tank temperature before
start-up is 140°F to 145’ F (60 to 63
C).

Note: the oil heater is energized
whenever power is supplied to the
unit and the oil temperature is less
than 140°F (60 C).

3. Verify that the vane control knob
and oil pump switch are positioned
at "Auto”, and that the purge
switch is set at "Timed".

Note: Unit start-up will not occur if
the oil pump switch is in the "On*
position.

4. If the chilier is equipped with the
free cooling option, ensure that the
free cooling switch is in the "Off*
position.

5. Check the chilled water setpoint
and readjust &, if necessary.
(Setpoint value can be observed
by pressing the advance menu

CVHE-M-6

Unit Start-up
Procedures

button until code prefix "C"
appears on the display.)

6. If necessary, readjust the
current limit setpoint. {To deter-
mine the setpoint value, press the
advance menu push-button until
code prefix "d" appears on the

display.)

7. Adjust the 3-position chiller
switch from "Standby/Reset" to
"Auto/Local” or "Auto/Remote”.
(The operating code appearing on
the display changesfrom A Otc A
1.) the UCP operation and timing
functions are iliustrated in Figures
23and 24.

As state goes from A0 to A1 or
A70, the logic passes through A88
briefly. As A88 is flashed all safety
sensors are checked for short
circuits and open circuits. if a
sensor is bad, a latching diag-
nostic will occur indicating which
Sensor.

The UCP also checks compressor
motor winding temperature, and a
4-minute delay is initiated if the
winding temperature is less than
165° F. Iifitis greater than 165° F,
however, a 15-minute delay period
begins.

Next, the UCP checks the leaving
evaporator water temperature and
compares it to the chilled water
setpoint. If the difference between
these values is jess than the start
differential setpoint, cooling is not
needed.

If the UCP determines that the
difference between the evaporator
leaving water temperature and
chilled water setpoint exceeds the
start differential setpoint, the unit

enters the restart inhibit mode, and
the "Cooling Required"” status
indicator light illuminates.

At the end of the restart inhibit
62

period, the UCP issues a signal to
start the condenser water pump.
The operating code appearing on
the display changes from A_7Q to
A 71 as the UCP checks for con-
denser water flow. if flow is not
proven (i.e., flow switch 5S3 does
not close) within 3 minutes, the
unit is locked out; latching diag-
nostic b dC will flash alternately
with operating code A 71 on the

display.

With condenser water flow
established, the UCP checks the
position of the inlet guide vanes;
they must be closed before a start
sequence can occur. if the vanes
are open, the UCP sends a “close"
signal to the actuator. A latching
diagnostic (i.e., b FA flashing
alternately with operating code
(A_71) occurs if vane closure is
not established within 3 minutes.

Once the inlet guide vanes are
closed, the unit enters the start
mode (A 72) and the UCP sends a
signal to begin oil pump operation.
(In addition, an interval timer
energizes at this time to close a
solenoid valve in the oil sump vent
line for a 2-minute period.)




Figure 23 UCP Start-Run-
Shutdown Sequence

PROTECTION
SYSTEMS

RESTART
INHIBIT

SW To “Auto”

Power Up To “SR”
Sensor Diagnostic

Diagnostic

INITIATE NOTE

a Control State

Operatlng Code — display
menu in "A” position

O{-— Substate Control
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Sufficient oil pressure (i.e., 15 +_1
psid) must be confirmed within 33
seconds, or the unit locks out on
low oil pressure. (Latching diag-
nostic b_F2 will flash alternately
with operating code A_72 on the
display.) A 15-second prelube
cycle begins when oil pressure is
successfully established.

Note: Since (a) "sufficient” oil
pressure may be confirmed at any
point during the 33-second "oil
pressure overdue” timing interval,
and (b) the 15-second "prelube”
period begins only when sufficient
oil pressure is sustained, the
actual time required to "establish
oil pressure” and "prelube” can be
15 to 48 seconds.

At the end of the prelube period,
the UCP sends a start signal to the
compressor motor. Within 2-
seconds, 3 phases of current in
the correct phase sequence must
be detected if there is no current 1
or 2 phases missing, or reverse
electrical sequence diagnostics
will occur within the maximum
acceleration time setpoint and
proof of transition must occur
within 2-second s of transition
initiation, or unit start-up is
aborted. (if this occurs, the unit
goes into the post-lube mode--

A 79-and coasts to a stop.
Latching diagnosticb EEorb FQ
will flash on the display.)

If the compressor motor starts and
accelerates successfully, operat-
ing code A 74 (Run: Normal)
appears on the display and the
"Running" status indicator light
illuminates. At this time the purge
unit will start operating on
"Automatic" and will continue to
operate as long as chiller
compressor is running.

Note: Whenever the UCP detects
a latching diagnostic condition
during start-up, unit operation is
locked out and manual reset is
required before the start-up
sequence can begin again. if the
fault condition has not cleared, the
UCP will not permit restart.
Remember that a manual reset
erases the diagnostic code
identifying the fault; the display will
only show operating code A _0,
with no indication of what the
problem was.

€5

When the cooling requirement is
satisfied, the UCP originates a
"stop" signal and the unit enters a
2-minute post-lube (A_79) period.
the compressor motor and
condenser water pump starters
are de-energized immediately, but
the oil pump continues to run
during this 2-minute interval; the
"Running" status indicator light
also remains lit during this period.

Once the post-lube cycle is com-
plete, the unit returns to the auto

(A 1) mode.

CVHE-M-6
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Seasonal Unit Start-Up

Note: Refer to Figures 23 and 24
for UCP Start-Run-Shutdown
sequence and UCP timing
functions.

1. Close all drain valves, and
re-install the drain plugs in the
evaporator and condenser
headers.

2. Service the auxiliary equipment
according to the start-up/main-
tenance instructions provided by
the respective equipment
manufacturers.

3. Vent and fill the cooling tower, if
used, as well as the condenser
and piping. At this point, ali air
must be removed from the system
(including each pass). Then close
the vent valves in the condenser
water boxes.

4. Open all of the valves in the
evaporator chilled water circuit.

5. If the evaporator was previously
drained, vent and fili the
evaporator and chilled water
circuit. When all air is removed
from the system (including each
pass), close the vent valves in the
evaporator water boxes.

6. Lubricate the external vane
control linkage.

7. Check the adjustment and
operation of each safety and
operating control.

8. Close all disconnect switches.

WARNING: To prevent injury or
death due to electrical shock or
contact with moving parts, use
care when measurements,
adjustments, or other service-
related operations are per-
formed with power on.
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9. Start the chilled water pump.
While the chiller switch is set at
"Standby/Reset", the UCP checks
for closure of the chilled water flow
switch (56S2), illumination of the
*Chilled Water Flow" status indi-
cator light indicates that flow is
established.

If flow switch 5S2 fails to close or if
it reopens following a closure diag-
nostic bEd appears on the display.

10. Check the oil tank oil levei; the
level must be visible in or above
the lower sight glass. Also, be sure
to check the oil tank temperature;
normal oil tank temperature before
start-up is 140to 145 F (60 to 63
C).

Note: Unit start-up will not occur if
the oil pump switch is in the “On"
position.

11. If the chiller is equipped with
the free cooling option, ensure that
the free cooling switch is in the
“"Off* position.

12. Check the chilled water
setpoint and readjust i, if
necessary. (Set point value can be
observed by pressing the advance
menu button until code prefix “C*
appears on the display.

13. if necessary, readjust the
current limit setpoint. (To deter-
mine the setpoint value, press the
advance menu push-button until
code prefix "d" appears on the

display.)

14. Adjust the 3-position chiller
switch from "Standby/Reset” to
“Auto/Local” or "Auto/Remote”.




Unit Shutdown
Procedures

Daily Unit Shutdown

Note: Refer to Figures 23 and 24
for UCP Start-Run-Shutdown
sequence and UCP timing
functions.

1. Adjust the chiller switch to the
"Standby/Reset” position.

2. if desired, turn off the chilled
water pump.

Seasonal Unit Shutdown

Note: Refer to Figures 23 and 24
for UCP Start-Run-Shutdown
sequence and UCP timing
functions.

1. Adjust the chiller switch to the
"Standby/Reset" position.

2. ¥f desired, turn off the chilled
water pump at the pump’s
push-button station. (Or, stop
chilled water flow by the means
devised for this particuiar
application.)

3. Open all disconnect switches
except the control power
disconnect switch.

WARNING: To prevent injury or
death due to electrical shock or
contact with moving parts, use
care when servicing system with
power on.

Caution: Control power
disconnect must remain closed
during entire shutdown period
to allow oil sump heater
operation. This prevents
refrigerant from condensing in
oil sump.

4. Drain the condenser piping and
cooling tower, if used.

5. Remove the drain and vent

plugs from the condenser headers
to drain the condenser.
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6. Once the unit is secured for
winter, the maintenance
procedures described under
*Annual Maintenance” in the
Periodic Maintenance section of
this manual should be performed
by qualified Trane service
technicians.

Note: During extended shutdown,
be sure to operate the purge unit
for a 2-hour period every 2 weeks.
This will prevent the accumulation
of air and non-condensibles in the
machine. Jo start the purge,
adjust purge switch to the
“Manual" position.

CAUTION: Do not allow the
chiller to increase in
temperature (pressure) while the
unit is off to temperature above
110°F (43C) since this will cause
the rupture disk to relieve and
discharge the refrigerant from
the machine. Continuous
running of pumps while the
machine is off may cause this
condition to occur. The rupture
disk is designed to relieve if the
pressure in the evaporator
exceeds 15 psig.

CVHE-M-6



Overview

This section describes basic chilier
preventive maintenance pro-
cedures, and recommends the
intervais at which these pro-
cedures should be performed. Use
of a periodic maintenance pro-
gram is important to ensure the
best possible performance and
efficiency from a CenTraVac chiller.

Recommended purge main-
tenance procedures for the
Purifier Purge unit are covered by
PRG-OM-4.

An important aspect of the chiller
maintenance program is the
regular completion of a CenTraVac
"Operating Log". An example of
this log is provided in this manual.
When filled out accurately by the
machine operator, the completed
logs can be reviewed to identify
any developing trends in the
chiller's operating conditions.

Table 6

Normal Chiller Operating Characteristics

CVHE-M-6

Periodic
Maintenance

For example, if the machine
operator notices a gradual in-
crease in condensing pressure
during a month’s time, he can
systematically check, then correct
the possible cause(s) of this con-
dition (e.g., fouled condenser
tubes, non-condensibles in the
system, etc.)

Daily Maintenance and
Checks

[ ] Check the chiller's evaporator,
condenser and purge drum pres-
sures, oil sump pressure, and net
oil pressure. Compare the read-
ings obtained with the values
provided in Table 6.

Caution: If frequent purging is
required (i.e., monitor purge
timer, identify and correct
source of air or water leak as
soon as possible. Moisture
contamination caused by
leakage can shorten chiller life
expectancy.

[ ] Check the oil level in the chiller
oil sump using the 2 sight glasses
provided in the oil sump head.
When the unit operating, the oil
level should be visibie in the lower
sight glass.

Weekly Maintenance

[ ] Complete all daily maintenance
procedures and checks.

Note: If the unit is operating in the
cooling mode, close the manual
shutoff valves on the heating con-
denser and open the valves on the
cooling condenser. Reverse this
procedure when the unit is operat-
ing in the heat-recovery mode.

Evaporator Pressure 12 to 18" Hg
{vacuum)
Condenser Pressure 2 to 12 psig

{see Notes 1, 2)

{standard condensers)

Purge Drum Pressure 0 to 25 psig
0i1 Sump Temperature:

Unit Not Running 140 to 145 F

(60 to 63 C)

Unit Running 115 to 150 F

(47 to 66 C)

Net 0i1 Pressure

12 to 18 psid

Notes:

1. Condenser pressure Is dependent on condenser water temperature, and
should equal the saturation pressure of R-11 at a temperature 5-10 F

(-15 to -12 C) above that of leaving condenser water at full load.

2. Normai pressure readings for ASME condensers exceed 12 psig.

3. Net oil pressure (i.e., usable oli pressure) Is determined by

subtracting the low oll pressure value from the high oil

pressure gauge reading.

Example:

High oli pressure gauge = 9 psig;
Low oll pressure gauge = 18" Hg (vacuum).

First, convert 18" Hg to psig (.e., -18/2.03 = -8.87 psig). Then,
subtract -8.87 psig from 10 psig (l.e., 10 - [-8.87] = 9 + 8.87 = 17.87 psid).
in this example, the net oll pressure of 17.87 psid Is within the acceptable

limits.
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60 Hz

CenTraVac® Operating Log ME The Trane Company
For CVHB/E/F w/UCP695 An American Standard Company
Job Name Date
Unit/Tag # ]
Model # Time
Serial #
FULL LOAD DESIGN REF MONITOR LEVEL
OPERATING COND
OPERATING CODE
LAST DIAGNOSTIC
DEGF > LCHW SETPOINT
CNT LIMIT SP
CHILLER STARTS
CHILLER RUN HRS
DESIGN VOLTAGE AB
VOLTS > RoLtaceas
HERTZ VOLTAGE BC
AMPERAGE L1
ALA S AMPERAGE i.2
AMPERAGE L3
AMP AVG
% OF RLA
125 - 150 DEG > OlL SUMP TEMP
OIL TEMP TO BRGS
OIL LEVEL
LO OIL PRESS
Hi OlL PRESS
NET Oil. PRESS
PURGE RUN HRS
CHWPSID
PSID GPM |CHWTEMP IN
DEGF_____ >  |CHWTEMPOUT
DEGF >
DEG F > CHW TEMP DIFF
EVAP TEMP
EVAP PRESS
CWPSID
____PSID___GPM |CWTEMPIN
DEeE——>  [cwrempour
DEGF_____ >  [CWTEMP DIFF
COND TEMP
COND PRESS
OPER INITIALS
COMMENTS:
LOP/2 + HOP = Net Oil Pressure, CHW = Chilled Water, CW = Condenser Water
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Every 3 Months

WARNING: To prevent injury or
death due to electrical shock or
contact with moving parts, lock
unit disconnect switch in open
position.

[ ] Complete all recommended
weekly maintenance procedures,
(Refer to the previous sections for
details.

[ ] Ciean all water strainers in the
CenTraVac water piping system.

Every 6 Months

WARNING: To prevent injury or
death due to electrical shock or
contact with moving parts, lock
unit disconnect switch in open
position.

[ ] Complete all recommended
guarterly maintenance pro-
cedures.

[ 1 Lubricate the vane control
linkage bearings, ball joints, and
pivot points; a few drops of light
machine oil (e.g., SAE-20) is
sufficient.

[ ] Drain the contents of the
rupture disc/purge discharge vent
line drip leg into an evacuated
waste container at a minimum and
more often if the purge operated
excessively.

Also, apply 1 or 2 drops of oil on
the vane operator shaft and
spread it intc a very light film; this
will protect the shaft from moisture
and rust.

Off-Season Maintenance

During those periods of time when
the chiller is not operated, be sure
trol L ized

CVHE-M-6

Annual Maintenance

Shut down the chiller once each
year to check the items listed
below; a more detailed inspection
checklist is provided on the "Model
CVHE CVHF CenTraVac Annual
Inspection Checklist and Report”
illustrated in this manual.

[ ] Perform the annual main-
tenance referred to in the Main-
tenance Section of the purge
manual.

[ ] Use an ice water bath to verify
that the accuracy of the evap-
orator refrigerant temperature
sensor (4RT5) is stifl within
folerance (i.e., + 2.0Fat 32 F).

If the evaporator refrigerant
temperature displayed on the
UCP’s read-out is outside this
4-degree tolerance range, replace
the sensor.

Note: if the sensor is exposed to
temperature extremes outside its
normal operating range (C Fto 90
F) (-18 Cto 32 C), check its
accuracy at 6-month intervals.

Compressor Oil Change
on CVHE /CVHF units.

[ 1 Recommendations are to
subscribe to an oil analysis pro-
gram to determine the necessity to
change oil, rather than change it
automatically every year. This will
reduce the chiller's overali lifetime
oil consumption and minimize
refrigerant emissions. A drain
fitting should be installed in the oil
line after the oil filter for obtaining
oll samples.

Oil Change Procedure

When oil analysis indicates the
need to change compressor oil,
use the following procedure for
removing oil.
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CAUTION: To prevent possible
burnout of the oil sump heater,
be sure to open control panel
disconnect switch before
draining the sump.

[ ] Draw the oil from the chiller
through the oil charging vaive on
the chiller oil sump into an
approved, evacuated tank, or;

[ ] Pump the oil from the chiller
through the oil charging valve into
an air-tight resealable container,
using a magnetically-driven
auxiliary pump.

Forcing the oil from the oil sump
by pressurizing the chiller (i.e. by
raising chiller temperature or
adding nitrogen) is NOT
recommended.

Refrigerant dissolved in the oil can
be removed and returned to the
chiller by using an appropriate
deep-vacuum recovery unit and
heating/agitating the oil container.
Follow all Federal, state and local
regulations with regard to disposal
of waste oil.

Replacing Oil Filter
Replace oil filter: (1) annually, (2)
at each oil change, (3) or if erratic

oil pressure is experienced during
chiller operation.

Replacement Procedure

[ 1 Run oil pump for two to three
minutes to insure that the oil filter
is warmed up to oil sump
temperature.

[ ] Close the shutoff valves before
and after the filter and open the
filter drain valve. Time required to
drain oil can be momentarily
opening the oil sampling drain
vaive.

[ 1 Allow time for the filter to drain.
Remove filter and place into a
resealable container. Follow all



Annual Inspection Check List and Report:
CVHESs/CVHFs w/UCP695 Control Panels

Review unit with operating personnel. Control Circuits

Compressor Motor

[ 1 Motor continuity check
Good [] Open []

[ 1 Check and tighten motor terminals

{ ] Meg motor
Phase1___ Phase2__ Phase3___

[ ] Check nameplate rating
Amps ___

Starter

[ ] Check condition of starter contacts
Good [] Fair [] Replace []

Oil Sump
[ ] Change oil

If oil analysis, refer to program procedures.

___Gallons (7) required

[ 1 Check oil condition
Good [] Fair [] Poor []

[ ] Oit pump continuity test
Good [ ] Open [}

[ ] Oil pump motor ground check
Good [] Bad []

[ ] Check motor terminais
[ ] Change oil filter

Condenser

[ ] Visually inspect for scaling in tubes:

note findings and make recommendations.

Comments:

[ ] Low temperature control calibration
___Fsetpoint ___Ftrip point (ice water)

[ ] High pressure control calibration
___psig setpoint
____psig trip point (oil-pumped dry nitrogen)

[ ] Oil pressure control calibration
____psid cut-in
____psig cut-out

[ ] Check adjustment and calibration of iniet guide
vane actuator motor

Leak Test Chiller
Refrigerant and oil analysis for acid content.

[ } Sampile refrigerant and oil for laboratory analysis
(attach copy of analysis to next monthly inspect-
tion report)

Purge Unit

[ ] Check purge unit/controls for proper operation.

[ 1 Check moisture indicator, replace filter-drier cores
as necessary.

[ ] Check purge tank sump for water, remove free
water as necessary.

[ ] Inspect/clean air-cooled condenser coil as
necessary.

Cover Logs/Logging System with
Operator

[ ] Review proper logging procedures with
operator.

Recommendations:

Imponrtant: This check list is intended for use by qualified Trane service organizations ONLY. It is not a
part of the maintenance oprations performed by the CVHE owner/operator.

CVHE-M-6



federal, state and local regulations
with regard to disposal of the filter.

Note: If the unit is under positive
pressure, the entering and leaving
lines at the oil filter must be dis-
connected. Be sure to plug the
open end of each line with a flare
fitting plug to reduce refrigerant
loss during the filter change-out
procedure.

Other Maintenance
Requirements

[ ] Inspect the condenser tubes for
fouling; clean if necessary.

{ ] Measure the compressor
motor winding resistance to

ground; a Qualified service
technician should conduct this
check to ensure that the findings
are properly interpreted.

Contact a qualified service
organization to leak-test the chiller;
this procedure is especially
important if the system requires
frequent purging.

[ ] Use a nondestructive tube test
to inspect the condenser and
evaporator tubes at 3-year
intervals.

Note: It may be desirable to
perform tube tests on these
components at more frequent
intervals, depending upon chiller
application. This is especially true
of critical process equipment.

[ ] Depending on chiller duty,
contact a qualified service
organization to determine when to
conduct a complete examination
of the unit to discern the condition
of the compressor and internal
components.

a. chronic air leaks, which can’

cause acidic conditions in the
compressor oil and result in

CVHE-M-6

premature bearing wear; and,

b. gvaporator or condenser water
tube leaks. Water mixed with the
compressor oil can result in
bearing pitting, corrosion, or
excessive wear.

[ ] Submit a sample of the com-
pressor oil to a Trane gualified
laboratory for comprehensive
analysis on an annual basis; this
analysis determines system
moisture content, acid level and
wear metal content of the oil, and
can be used as a diagnostic tool.

Lubrication

The only CVHE/CVHF chiller
component that requires periodic
lubrication is the external vane
linkage assembly.

L.ubricate the vane linkage shaft
bearings and rod end bearings

with a few drops of light-weight

machine oil.

Refrigerant Charge

WARNING: To avoid injury or
death due to inhalation of, or
skin exposure to refrigerant,
closely follow all safety
procedures described in the
Material Safety Data Sheet for
the refrigerant containers.
Certain procedures common to
refrigeration system service may
expose operating and/or
servicing personnel o liquid
and/or vaporous refrigerant.

The refrigerant charging pro-
cedure for Trane centrifugal
chillers is:

1. Iif water is present in the tubes,
break machine vacuum with
refrigerant vapor, or circulate
water, to avoid tube damage.

2. Always use refrigerant-

compatible hoses or copper-

tubing with self-sealing con-
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nections or shut-off valves.

3. Transfer the refrigerant using
one of the following (listed in order
of preference):

a. An approved Trane low-
pressure refrigerant recovery/
recycle unit.

b. The availabie pressure
differential.

c. Gravity. (Use a return vent
line to refrigerant drums to
equalize pressure.)

d. A mechanical gear pump with
compatible seals, or a mag-
netically-driven pump.

4. When charging from new
drums, use fitting designed for use
with 3/4-inch center drum bung of
2-inch bung.

5. Do not use dry nitrogen to push
refrigerant into the chiller as was
common practice in the past. This
will contaminate the charge
require excessive purging, which
will result in unnecessary release
of refrigerant.

6. Weigh in the proper charge.

7. Use recovery/recycle unit or
vacuum pump to evacuate hoses;
discharge outdoors.

Recovery/Recycle
Connections

To facilitate refrigerant removal

and replacement, newer-design
CVHE and CVHF units are
provided with a 3/4-inch vapor
fitting with shutoff valve on the
chiller suction and with a 3/4-inch
liquid connection with shutoff valve
at the bottom of the evaporator
shell.




Recovery/Recycle Leak Testing

Connections

To facilitate refrigerant removal To leak-test a chiller containing full
and replacement, newer-design refrigerant charge, raise chilier
CVHE and CVHF units are pressure using a controlled hot
provided with a 3/4-inch vapor water or electric-resistance system
fitting with shutoff valve on the to a maximum of 8 psig. Do not

chiller suction and with a 3/4-inch use nitrogen, which will cause
liquid connection with shutoff valve  excessive refrigerant discharge by

at the bottom of the evaporator the purge system.
shell.
Figure 25
Trane-Designed Drum Bung Fitting
w/Quick-Connect Coupling
_ e
_— AAMAMAA
N,
Yy
Use 7/8°
diameter
3/4* NPT . 0.2+ k—end mill to
shoulder - machine
nipple notch
0.2* deep.
Trane } 2" deep
connect
coupling - Y
~ .—‘L '
Seal threads with insert this threaded
Loctite No. 55441, end into 3/4° bung of
refrigerant drum.
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Cleaning the Condenser

CAUTION: Do not use untreated
or improperly treated water, or
equipment damage may occur.

Condenser tube fouiing is
indicated when “the approach”
temperature (i.e., the difference
between the refrigerant
condensing temperature and the
leaving water temperature) is
higher than predicted.

if the annual condenser tube
inspection indicates that the tubes
are fouled, 2 cleaning methods

mechanical and chemical can be
used to rid the tubes of con-
taminants.

Figure 26
Typical Chemical Cleaning Setup

CVHE-M-6

Periodic
Maintenance

Use the mechanical cleaning
method to remove sludge and
loose material from smooth- bore
tubes.

(To clean other types of tubes
including internally-enhanced
types, consult a qualified service
organization for recommen-
dations.)

1. Remove the retaining nuts and
bolts from the water box covers at
each end of the condenser. Use a
hoist to lift the covers off the water
box (A threaded connection is
provided on each water box cover
to allow insertion of an eyebolt.)

. Work a round nyion or brass
bristled b attachedtoaro
in and out of each of the conden-
ser water tubes to loosen the
sludge.

3. Thoroughly fiush the condenser
water tubes with clean water,

Scale deposits are best removed
by chemical means. Be sure to
consuit any qualified chemical
house in the area (i.e., one familiar
with the local water supply’s
chemical/mineral content) for a
recommended cleaning solution
suitable for the job. (Remember a
standard condenser water circuit
is composed solely of copper, cast
iron and steel.)

A typical chemical cleaning setup
is illustrated in Figure 26.

i " Pipe

7N

t N .0

(]

N lw

Connections

-~ Shutoff

e

of

g

p

1

Circulator

Pump

Cleaning
1 Solution

t:
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CAUTION: Improper chemical
cleaning can damage tube walls.

CAUTION: All of the materials
used in the external circulation
system, the quantity of the
solution, the duration of the
cleaning period, and any
required safety precautions
should be approved by the
company furnishing the
materials or performing the
cleaning.

Remember, however, that
whenever the chemical tube
cleaning method is used, it must
be followed up with mechanical
tube cleaning, flushing and
inspection.

Cleaning the Evaporator

Since the evaporator is typically
part of a closed circuit, it does not
accumulate appreciable amounts
of scale or sludge. Normally every
3 years is sufficient. However on
open CVHE/CVHF systems such
as air washers periodic inspection
and cleaning is recommended.

Control Settings And
Adjustments

A list of CVHE/CVHF time delays
and safety control cutout settings
is provided in Table 1 in the Chiller
Control System section of this
manual. For control calibration and
check-out, contact a Trane
qualified service organization.
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Purge System

Because some sections of the
chiller's-refrigeration system
operate at less-than-atmospheric
pressure, the possibility exists that
air and moisture may leak into the
system. If allowed to accumulate,
these non-condensibles become
trapped in the condenser; this
increases condensing pressure
and compressor power require-
ments, and reduces the chiller's
efficiency and cooling capacity.

The Trane Purifier Purge is the
only purge system available for the
CVHE/CVHF chiller. The purge is
designed to remove non-
condensible gasses and water
from the refrigeration system.
Purifier Purge unit operation,
maintenance and troubleshooting
is covered by a separate
operation and maintenance
manual (PRG-OM-4).
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Trouble
Analysis

Note: The troubleshooting charts
in this manual are provided solely
as a guide for determining the
cause of a mechanical failure or
equipment maifunction. when
operational problems do occur,
always contact a qualified service
organization to ensure proper
diagnosis and repair of the chiller.

UCP695 Control System

As described in the Chiller Control
System section of this manual, the
UCP-695 control panel visually
indicates operating and diagnostic
codes at the display window.

if the UCP detects a diagnestic
condition, the display alternately
flashes the unit operating mode
(code prefix A) at the time the unit
shut down and diagnostic code
(code prefix b). Compiete listings
of the codes used to identify
CVHE/CVHF operating modes and
diagnostic conditions are provided
in Tables 3 and 4. (See "Operator
Interface: Display” in Chiller
Control System.)

Organization of the UCP
troubleshooting charts on the
foliowing pages is based on the
possible 3-digit diagnostic codes
that may appear on the display at
one time or another.

Notice that each diagnostic code
is classed by type (“latching” or
*non-latching”); the condition that
generated the diagnostic is then
described briefly. Suggested
actions for correcting the problem
are provided under
“Recommended Action”,

Note: Remember that nonlatching

diagnostics allow automatic restart
as soon as the diagnostic condi-

tion clears, while latching diag-
. . ‘

The “Manual Reset Required”
status indicator light illuminates

7

whenever a latching diagnostic
occeurs.

UCP "Summary Sheet"

Immediately following the
troubleshooting charts just
described, is a 2-page owner/
operator guide to the UCP's micro
module (1U3).

Use this summary sheet as a quick
reference for identifying operating
and diagnostic codes that appear
on the UCP’s display. Also
included there are lists of the
micro module’s timing functions,
run inhibit points, and inputs
(including terminal connection
designations).

Printed by INLAND GRAPHICS, Inc.,



Troubleshooting Charts

UCP-Generated Diagnostics

R
“Diagnostic. v A e C
Code SR | . Diagnostic Description Recommended Action
b A3 L Evaporator Refrigerant Temperature Check evaporator "trip” setting.
Range
b A4 L Motor Temperature Sensor #1 (4B1R2) Check sensor connections.
b AS L Maximum Acceleration Time Range Contact a qualified service
organization.
b A7 L Motor Temperature Sensor #2 (4B1R3) Check sensor connections.
b A8 L Motor Temperature Sensor #3 (4B1R4) Check sensor connections.
b A9 L 011 Temperature Sensor 4RT7 Check sensor connections.
b Ab L Leaving Water Temperature Sensor 4RT1 Check sensor connections.
b AC L Condenser Refrigerant Pressure Check sensor connections.
Sensor 1Rl (optional)
b Ad L Evaporator Refrigerant Temperature Check sensor connections.
Sensor 4RT5 (optional)
b AE L Ambient Temperature Sensor 4RT6 Check sensor connections.
(optional)
b AF L Inboard Bearing Temperature Sensor Check sensor connections.
#1 (4RT8; optional)
b b0 L Outboard Bearing Temperature Sensor Check sensor connections.
#2 {4RT9; optional)
b d9 NL Extended Power Loss None. Power lost; unit restarted
normally when power was restored.
b dA L Surge Check for proper operating
conditions (entering condenser
water temperature, flow rate,
etc.}. Also check for air dirty
tubes and air in condenser.
b dC L Condenser Water Flow Overdue Check condenser water flow
switch, valves and pump contactor.
b E2 NL Momentary Power Loss None. Power lost briefly; unit
restarted normally when power was
restored.
b E3 L Phase Imbalance Contact a qualified service
organization.
b E4 L Phase Loss Contact a qualified service
organization.
b ES L Phase Reversal Contact a qualified service
organization.
b E7 L High Motor Temperature Contact a qualified service
(4B1R2, 4BIR3 or 4BI1R4) organization.
b E8 L Differential 0i1 Pressure Switch 1S2 Contact a qualified service
organization.
b E9 L Stop Relay 1U2K2 Contact a qualified service

organization.

Notes: See conclusion of “Troubleshooting Charts: UCP-Generated Diagnostics” on next page.

CVHE-M-6
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UCP-Generated Diagnostics

: Diaéﬁoétic Descﬁbﬁk}‘r‘l&' e

 Recomended Action

b EA L High Inboard Bearing Temperature, Check for proper oil sump heater
Sensor #1 (4RT8) (and 0i1 cooler on CVHE 360 thru
1250) operation.
b Eb L High Outboard Bearing Temperature, Check for proper oil sump heater
Sensor #2 (4RT9) operation.
b EC L Running Overioad (1U2K3) Contact a qualified service
organization.
b Ed NL Chilled Water Flow Check chilled water flow switch,
valves and pump interlock.
b EE L Exceeded Maximum Acceleration Time Contact a qualified service
organization.
b FO L Transition Contact a qualified service
organization.
b F1 (4) L Running External Interlock Identify and correct problem that
(optional) triggered interlock.
b F2 L Low 0il Pressure {152) Check oil level in oil sump.
b F3 NL Low Oil Temperature (4RT7) Check oil heater and sensors for
b F4 L High 0i1 Temperature (4RT7) proper operation.
b F5 L High Condenser Refrigerant Check for proper operation. Also
Pressure (1R1) check for dirty tubes and air in
condenser.
b F7 NL Condenser Water Flow Check condenser water flow switch
valves and pump interlock circuit.
b F8 L Improper Unit Identification Contact a qualified service
organization.
b F9 L Free Cooling Valves (4Bi2, 4B13) Contact a qualified service
organization.
b FA L Actuator (4B2) Contact a qualified service
organization.
b Fb L Low Evaporator Refrigerant Contact a qualified service
Temperature (4RT5) organization.
b Fd L External Interlock {optional) Identify and correct problem that
triggered interlock.
b FF L Unit Control Module {1U3) Contact a qualified service
organization.
Notes:

1. Latching diagnostic conditions (L) require manual reset; "Manual Reset Required" status indicator light lluminates whenever a

latching dlagnostic condition occurs. Nonlatching dlagnostic conditions (NL) do not require a manual reset; the unit
automatically restarts as soon as the diagnostic condition clears.

2. Notice that the chiller will not start If the oll temperature is too low (<140 F): contact a qualified service organization

for recommendations.

3. It Is not possible to clear a latching diagnostic condition from a higher-level, supervisory control device (e.g.. SCP69S,

Trane BAS or generlic BAS).

4. HGBP only - bF1 Is generated when condenser discharge temperature exceeds 210 F.
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