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IMPORTANT!

READ BEFORE PROCEEDING!
GENERAL SAFETY GUIDELINES

This equipment is a relatively complicated apparatus.
During installation, operation maintenance or service,
individuals may be exposed to certain components or
conditions including, but not limited to: refrigerants,
materials under pressure, rotating components, and
both high and low voltage. Each of these items has the
potential, if misused or handled improperly, to cause
bodily injury or death. It is the obligation and respon-
sibility of operating/service personnel to identify and
recognize these inherent hazards, protect themselves,
and proceed safely in completing their tasks. Failure
to comply with any of these requirements could result
in serious damage to the equipment and the property in

which it is situated, as well as severe personal injury or
death to themselves and people at the site.

This document is intended for use by owner-authorized
operating/service personnel. It is expected that these
individual possess independent training that will en-
able them to perform their assigned tasks properly and
safely. It is essential that, prior to performing any task
on this equipment, this individual shall have read and
understood this document and any referenced mate-
rials. This individual shall also be familiar with and
comply with all applicable governmental standards and
regulations pertaining to the task in question.

SAFETY SYMBOLS

The following symbols are used in this document to alert the reader to specific situations:

Indicates a possible hazardous situation
which will result in death or serious injury
if proper care is not taken.

DANGER

Indicates a potentially hazardous
situation which will result in possible
injuries or damage to equipment if

proper care is not taken.
WARNING

> (=

Identifies a hazard which could lead
to damage to the machine, damage to
other equipment and/or environmental
pollution if proper care is not taken or

CAUTION R .
instructions and are not followed.

Highlights additional information
useful to the technician in completing
the work being performed properly.

NOTE

i) =

>

WARNING

External wiring, unless specified as an optional connection in the manufacturer’s product
line, is not to be connected inside the cabinet. Devices such as relays, switches, transduc-
ers and controls and any external wiring must not be installed inside the micro panel. All
wiring must be in accordance with Johnson Controls’ published specifications and must be
performed only by a qualified electrician. Johnson Controls will NOT be responsible for

damage/problems resulting from improper connections to the controls or application of im-
proper control signals. Failure to follow this warning will void the manufacturer’s warranty
and cause serious damage to property or personal injury.

JOHNSON CONTROLS
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CHANGEABILITY OF THIS DOCUMENT

In complying with Johnson Controls’ policy for con-
tinuous product improvement, the information con-
tained in this document is subject to change without
notice. Johnson Controls makes no commitment to
update or provide current information automatically to
the manual owner. Updated manuals, if applicable, can
be obtained by contacting the nearest Johnson Controls
Service office.

Operating/service personnel maintain responsibility for
the applicability of these documents to the equipment.
If there is any question regarding the applicability of

these documents, the technician should verify whether
the equipment has been modified and if current litera-
ture is available from the owner of the equipment prior
to performing any work on the chiller.

CHANGE BARS

Revisions made to this document are indicated with a
line along the left or right hand column in the area the
revision was made. These revisions are to technical in-
formation and any other changes in spelling, grammar
or formatting are not included.

ASSOCIATED LITERATURE

MANUAL DESCRIPTION

FORM NUMBER

Unit Operation and Maintenance 160.82-OM1
Renewal Parts 160.82-RP1
Unit Startup Checklist 160.82-CL1
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SECTION 1 - FIELD CONNECTIONS

This document provides detailed information and wir-
ing diagrams to aide customers and/or electrical con-
tractors in the field wiring required for CYK chiller
with Quantum Control Center. Instruction notes and
diagrams have been written and designed for YORK
Remote Starter or Liquid Cooled Solid State Starter.
Numbered Field Connection notes references apply to
this document only.

Water Pump and Cooling Tower Fan Motor
Starter Wiring

Most chilled water plants have multiple chillers con-
nected to common chilled and cooling water headers
with the associated water pumps and cooling tower fan
motor starters being controlled by an automated plant
control system. Therefore, the wiring depicted in this
document for those motor starters may not be required.

JOHNSON CONTROLS

Low Stage Compressor Motor Starter Wiring

The Low Stage Compressor may be supplied with a
remote mounted, floor standing MVSSS or a remote
mounted, floor standing MVEMS. The available stan-
dard voltage range is 2300VAC-4160VAC. The remote
mounted, floor standing MVSSS and MVEMS options
require field wiring for all power supply and control
interface connections.

Variable Speed Oil Pump Panel Wiring

This panel houses the disconnect switch for the com-
pressor oil pumps, compressor oil heaters, and control
power transformer primary power supply. It requires
a separate three phase power source in the range of
200VAC-600VAC.

This panel supplies the 120VAC power required for the
chiller control panel and other devices on the chiller.
The compressor motor starters are supplied with con-
trol power transformers to supply the 120VAC required
for the internal starter control circuits.
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SECTION 1 - FIELD CONNECTIONS

COMMON FIELD CONNECTION NOTES

. All field wiring shall be in accordance with the
current edition of the National Electrical Code
(N.E.C.) as well as all other applicable codes and
specifications.

. Terminal board connection points are indicated
by numbers within a square i.e. [15] Main power
connection points in motor starters are indicated
by numbers within a hexagon i.e. {Lf). Compo-
nent terminal markings are indicated by numbers
within a circle i.e. (2). Numbers adjacent to circuit
lines are the circuit identification numbers.

. Terminals L1, L2 and L3 are the main power in-
put terminals and are field connected (see Note 1).
Terminals T1, T2 and T3 are the motor load power
terminals and are field connected unless otherwise
noted.

. See CYK Wiring Diagram - Figure 18 on Page
40 for details on the operation of optional flow
switches and water pump controls.

. Compressor motor frame shall be grounded in ac-
cordance with the 2008 N.E.C. (Table 250-122)
for equipment grounding, using copper conduc-
tor only. Motor terminal box is furnished with one
3/8” hex head cap screw and lock washer (ground
lug is not furnished) for grounding. Ground the
control center with ground screw furnished, using
copper conductor only.

For LCSSS and MVSSS there can be
NO power factor correction capacitors
(PFCC), surge capacitors or lightening
arrestors on the motor.

NOTE

6. Wiring, electrical conduit, junction boxes, fused
disconnect switches (FDS) or circuit breakers,
starter (M) and manual-off-automatic switch
(S) and optional water flow/differential pressure
switches furnished by others unless otherwise
specified.

. Items marked (*) furnished by Johnson Controls.

. Items marked (**) available from Johnson Con-
trols at additional cost.

JOHNSON CONTROLS

9.

10.
11.

12.

Multiple conduits shall contain an equal num-
ber of wires from each phase in each conduit to
prevent overheating per 2008 N.E.C. (Paragraph
300- 20(a)). Use copper conductors only; do not
use aluminum conductors. Flexible final connec-
tions should be used to provide vibration isolation.

N/A

Wire #14 AWG copper for one way distance of
less than 175 feet. Wire #12 AWG copper for one
way distance of more than 175 feet, but less than
300 feet.

The oil pump motor voltage shall be selected by
the customer (see Table 1) at one of the available
voltages (200-600 VAC) and wired to a separate
supply (FDS1). A 3-pole, 30A fused disconnect or
a 3-pole circuit breaker (FDS1) shall be field sup-
plied. Fusing for FDS1 per Table 1 below. Three
phase supply must be properly phased: 1LL1
(Phase A), 1LL2 (Phase B), 1LL3 (Phase C).

TABLE 1 - VSOP PANEL POWER SUPPLY

vours- | ‘Gigeurr | - Fuse | FLa
AMPACITY SIZE

200-3-60 29.6 36 274
208-3-60 28.3 35 26.2
220-3-60 26.9 33 24.9
230-3-60 25.6 31 23.7
240-3-60 24.5 30 22.7
380-3-60 15.7 19 14.5
416-3-60 14.3 17 13.2
440-3-60 13.3 16 12.3
460-3-60 12.9 16 11.9
480-3-60 12.3 15 1.4
550-3-60 10.6 13 9.8

575-3-60 10.3 12 9.5

600-3-60 9.8 12 9.1

346-3-50 17.1 21 15.8
380-3-50 15.7 19 14.5
400-3-50 14.7 18 13.6
415-3-50 14.3 17 13.2




SECTION 1 - FIELD CONNECTIONS

13.

14.

15.

10

Water box mounted flow switches are installed on
all CYK chillers. Chilled and condenser water low
flow or differential pressure switches are optional
and can be used in place of thermal flow switches.

Each 115VAC field-connected inductive load, i.e.
relay coil, motor starter coil, etc. shall have a tran-
sient suppressor wired (by others) in parallel with
its coil, physically located at the coil. Spare tran-
sient suppressors are factory supplied inside the
Control Center.

See Unit Operation and Maintenance (Form
160.82-OM1) for field connections required when
unit is shipped knocked down (FORM 7).

FORM 160.82-PW1
ISSUE DATE: 3/19/2012

16. Power Factor Correction Capacitors (PFCC),

when utilized, must be sized to meet the N.E.C.
and verified through the local YORK/Johnson
Controls Office. Improperly installed or sized ca-
pacitors may result in equipment malfunction or
damage.

* LCSSS, the PFCC must be installed on the
line side of the starter.

* MVSSS and PFCC can NOT be applied
without being switched and must be done as
part of the starter purchase order.

JOHNSON CONTROLS



FORM 160.82-PW1
ISSUE DATE: 3/19/2012

17.

STARTER
18. Solid State Starter shall be grounded in accor- MODEL NO. LINE SIDE LUGS GROUNDING
dance with the 2008 N.E.C. (Paragraph 250-118) & AVAILABLE LUG, WIRE
_ , 1rag e DISCONNECT
for equipment grounding. Flexible conduit is re- SWITCH/CIRCUIT [ QTY. wre | we | aoanery
quired for final connection to the starter. When a BREAKER AMP TeraL | RANGE | RATNG [ ALacu
separate grounding conductor is required, it must (SEE NOTE 21a)
be a copper conductor only and sized per the 2008 #6-350
N.E.C. (Table 250- 122). Per 2008 N.E.C. [Para- SSSTLK, 2504 ! kemi | MY waano,
graph 250-122 (F)], where multiple (parallel) con- 3/0-250 One bbl.
. . . SSS 7LK, 400A 2 | ALrcu
duits are used each must contain a grounding con- kemil
ductor. See Note 8 for grounding lug wire range. $SS 14LK, 400A ) 3/0-2§0 ALTCU
. . kemi #4110, T
19. Flexible conduit must be used for final connec- 250500 w0 bbl.
tions to starter. Multiple conduits shall contain an SSS 14LK, 600A 2 emil | AECY
equal number of wires from each phase in each SSS 26LK, 4/0-500 #4-600 kemil,
conduit to prevent overheating per 2008 N.E.C. 1000A/1200A 4 kemii | A9 Two bbl.
(Paragraph 300-20 (A)). Use copper conductors / or
only; DO NOT USE aluminum conductors. See S$SS 33LK, 1200A 4 45-530 AL9CU | 1/0-250 kemil,
. . cmi
Note 20 for factory furnished starter terminal lug Four bbl.

20.

SECTION 1 - FIELD CONNECTIONS

LOW VOLTAGE LCSSS FIELD CONNECTION NOTES

The control power transformer on the side of the
starter enclosure is used for the 120VAC power
required by the YORK Style B LCSSS only. It is
not used for the chiller control panel and other de-
vices on the chiller.

wire ranges and conduit connection provisions.

The following terminal lugs are factory furnished
for field wiring connections when a factory-in-
stalled disconnect switch or circuit breaker with
ground fault protection is supplied.

Remove plate on top of enclosure and cut holes
to suit.

The following terminal lugs are factory furnished
for field wiring connections when a factory-in-
stalled disconnect switch or circuit breaker is not
supplied. All lugs are rated AL9CU.

21

. Full load amperes for the 2.0 KVA control pow-
er transformer (furnished by YORK and factory

STARTER (NO. OF CONDUITS) MAX. ) ;

MODEL NUMBER CONDUIT SIZE wired) to be used with Notes 22, 23 and 24.
7LK, 14LK (23" 22. If an optional circuit breaker is not provided, the
26LK, 33LK 4)3 branch circuit overcurrent protection device(s) for

the YORK Style B LCSSS must be a time delay
type with a rating which is sized in accordance
with the N.E.C., and shall not exceed the smaller
of the two ratings listed below, (a) or (b):

a. The next standard fuse/breaker rating below:
2.25 (Compressor Motor FLLA) + Control

JOHNSON CONTROLS

Transformer Amps
STARTER
GROUNDING NP .
MODEL NO. LINE SIDE LUGS UG, WIRE b. Arating limited by the starter size as follows:
WITHOUT :
RANGE,
QUANTITY .
DISCONNECT/ | QUANTITY |\ pp STARTER MAX. FUSE/BREAKER
CIRCUIT BREAKER |  PER RANGE
OPTION TERMINAL ALsCU MODEL NUMBER SIZE (AMPS)
S$SS 7LK 1 #4-600 kemil | #14-1/0, One bbl. SSS7LK 500
SSS 14LK 1000
$SS 14LK 2 #2-600 kemil | #14-1/0, One bbl. SSS 26LK 1600
SSS 26LK 3 #2-600 kemil | #4-600 kemil, Two $SS 33LK 2000
bbl. or 1/0-250
SSS 33LK 4 #2-600 kemil | kemil, Four bl. Where 2.25 factor is per 2008 N.E.C. (Para. 440-

22 (A) and (B); FLA is per Note 7; control power
transformer Amps per Note 21.

1"



SECTION 1 - FIELD CONNECTIONS

23.

24.

The YORK Style B LCSSS power wiring ampac-
ity shall be calculated as follows.

Model CYK minimum Circuit ampacity:

Ampacity = 1.25 (compressor Motor FLA) +
Control Transformer Amps, where 125% factor is
per 2008 N.E.C. (para. 440-33); FLA is per page 1
of this document; Control Transformer Amps per
Note 21.

The short-circuit withstand capacity, as described
in UL Standard 508, in symmetrical RMS current
is listed in the following table for each of the field
wiring option kits:

FORM 160.82-PW1
ISSUE DATE: 3/19/2012

follows for the disconnect switch of FDS2: The
larger of

a. Amp Rating=1.15
(Compressor Motor FLA+ Control Trans-
former Amps)
—or—

b. The size required to mount the fuses deter-
mined in Note 15 (if a fused disconnect is
employed).

c. Where 115% factor is per 2008 N.E.C. (Para.
440- 12B (2)); FLA is per page 1 of this doc-
ument; control power transformer Amps per
Note 21. An optional factory mounted and

JoDEL OPTION (SYME?RT(?III_NI?RMS) \é&;lrdediéoSnsnsgt sw1j[;:l]131w1th1n the YORK
KIT 280V 500V yle 1s available (See Note 20).
MAX MAX 26. The main power transformer should be adequately
;‘5’8 A Disconnect Switch 18 18 sized such that the tr.ansfor.mer voltage drop does
sss7L | 400A Disconnect Switch not exceed 10% during unit start-up. The supply
250A Circuit Breaker o5 2 voltage (at staﬁer .1nput termmals). d.urlng start-
400A Circuit Breaker up, must be maintained above the minimum value
Lug 30 specified in the table. Note that while the YORK
250A Disconnect Switch 22 chiller will perform acceptably during startup
400A Disconnect Switch 30 22 . .
6004 Disconnoct Switch 30 with this amgunt of voltage drop, the performance
SSs14L of other equipment connected to the supply trans-
250A Circuit Breaker 22 former could be adversely affected.
400A Circuit Breaker 65 22
600A Circuit Breaker 35 THREE MINIMUM VOLTAGE AT
W [ e | e || S
$SS26L | 1200A Disconnect Switch .
1000A Circuit Breaker 65 50 200/208 60 160
220/230/240 60 185
SSS33L I{;gOA Circuit Breaker gg gg 440/460/480 60 370
25. If the fused disconnect switch (FDS2) is not lo- 550/2;2/600 5;(;0 ;sz
cated in sight (2008 N.E.C. Para. 440-14) of the 200 - 320
YORK Style B LCSSS, a non-fused disconnect
switch (not shown) shall be located in sight of the 415 50 3%
Solid State Starter; between FDS2 and Solid State 27. N/A

12

Starter. The ampere rating shall be determined as

JOHNSON CONTROLS
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3 PHASE VSOP PANEL
POWER SUPPLY
SEE CHART ON SHT. 8

: %

SEE DETAIL "B*
FOR_WIRING C&E;IGURATION

OF TRANSFOR

40 AMP
Y TI
~—e [8FU} 97 2
LI
L2 = CONTROL SUPPLY
L3 IISVAC 50/60HZ 2 KVA
SEE SHT. I, LINE |
[SFUr 98 A i) | z
E
101 {loFU—
TTTETIL
102 1LIFUF
M5ET1L
1L2F U
103
LOW STAGE COMPR.
VS OIL
M1R PUMP DRIVE
O LIeS M 172
(HTRIA): 170 173 [ 2 HP
e e
O 7 5 3 ' 174
(421 CRBLE 40 LOW STAGE
Wi Oen @B |compressor
031-017398 Ou-m'?gaﬂp
SEE SHT. 4, J_RED 0IL PUMP OUTPUT
LINES 485, /O v+ FILTER BOARD
486.487
ORN Q) purt
T0 LINE 546 )RED
70
120VAC INPUT 70
SEE SHT. 2. VSDA
1004 O
T0 LINE 548 1004A
W3FUr
llA_IIE
{ISETH
HIGH STAGE COMPR.
VS OlL
M1B PUMP DRIVE
q (2697 v 272
(HTRIBIZ 270 273 [ 2 HP
p O 27|, 5 3 y 274
(45  CRBLE 40— HIGH STAGE
~BLE Oen DB | compressor
031-017398 Ou-OTPg'gP
SEE SHT. 4 0IL PUMP OUTPUT
LINES 489,490 ) /O ve FILTER BOARD
|-BLY O punt
FROM LINE 534 (_RF-D—/
120VAC INPUT
SEE SHT. 2. ¢——T ()70
LINES 215 DB
FROM LINE 536 1004A Ot
LD16271

FIGURE 1 - FIELD CONNECTIONS FOR COMPRESSOR VSOP PANEL
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SECTION 1 - FIELD CONNECTIONS

28.

29.

30.

31.

32.

33.

34.

14
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LOW OR MEDIUM VOLTAGE SSS FIELD CONNECTION NOTES

The control power transformer located inside the
starter enclosure is used for the 120VAC power
required by the MVSSS only. It is not used for
the chiller control panel and other devices on the
chiller.

MVSSS and Compressor motor frame shall be
grounded in accordance with 2008 N.E.C. (Para-
graph 250-118) for equipment grounding. When a
separate grounding conductor is required, it must
be a copper conductor only and sized per the 2008
N.E.C. (Table 250-122). Per 2008 N.E.C. [para-
graph 250-122 (F)], where multiple (parallel)
conduits are used each must contain a grounding
conductor.

Multiple conduits shall contain an equal num-
ber of wires from each phase in each conduit to
prevent overheating per 2008 N.E.C. (Paragraph
300-20 (A)). Use copper conductors only; DO
NOT USE aluminum conductors. Flexible final
connections to the compressor motor should be
used to provide vibration isolation.

Power wiring connections are shown in the Ser-
vice manual for the MVSSS. Power wiring lugs
are field supplied.

The following interconnecting wires are field sup-
plied when a YORK MVSSS is used.

120 VAC - control interface wire; single conduc-
tor, stranded, 14-18 awg, 600v, 75- 90°C, THWN
or UL style 1015, UL listed and CSA approved,
insulation shall be moisture resistant thermoplas-
tic (PVC).

The YORK MVSSS starters (2300 to 4160 volts)
have high interrupting capacity current limiting
fuses plus an integral non-load disconnect func-
tion and thus do not require the use of FDS3, pro-
vided the MVSSS is placed in sight of the chiller.
If the FDS3 is required, minimum ampere rating
shall be 1.15X (compressor motor amps + 1 AMP
(MVSSS internal controls)).

The YORK MVSSS input power wiring ampacity
shall be calculated as follows.

35.

36.

37.

38.

Model CYK minimum circuit ampacity:

Ampacity = 1.25X (Compressor Motor FLA) +
1 Amp (MVSSS internal controls), where 125%
factor is per 2008 N.E.C. Para. 440-33); FLA is
per page 1 of this document.

Medium voltage (2300 volts to 4160 volts) mo-
tors have three leads. Motor leads are furnished
with a crimp type connector having a clearance
hole for a 3/8” bolt. Motor terminal lugs are not
supplied.

Starter to motor power wiring ampacity shall be
calculated as follows:

Minimum circuit ampacity per conductor (one of
three):

d. Ampacity = 1.25 x compressor motor amps.

e. Where 125% factor is per 2008 NEC (para
440-33).

f. Compressor Motor Amps (per page 1 of this
document) are FLA.

The interrupting capacity of the YORK MVSSS
is 50 KA RMS symmetrical amperes at the name-
plate voltage. The YORK MVSSS is suitable for
use on a circuit capable of delivering not more
than 50KA RMS symmetrical amperes at the
nameplate voltage.

The main power transformer should be adequate-
ly sized such that the transformer voltage drop
does not exceed 10% during unit start-up. The
supply voltage (at starter input terminals) during
start-up, must be maintained above the minimum
value specified in the table below. Note that while
the YORK chiller will perform acceptably dur-
ing startup with this amount of voltage drop, the
performance of other equipment connected to the
supply transformer could be adversely affected.

IPHASE | 1, | STARTER INPUT TERMINALS
DURING START-UP
4160 60 3536
2300 60 1955
3300 50 2805

JOHNSON CONTROLS
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VOLT
PHASE 3
HERTZ

COMPRESSOR MOTOR
POWER SUPPLY

FDS3

COMPRESSOR
MOTOR STARTER **
(SEE NOTES 16, 36-38)

_T_
@ @ @ @ POWER WIRING

GROUND (COPPER
BUS CONDUCTORS
ONLY - DO NOT
USE ALUMINUM
M2A CONDUCTORS)
@ @
2416 53 L 4
00 000
REFER TO CONNECTION
—__|__|>— DIAGRAM ON MOTOR FOR
APPROPRIATE WIRING
(SEE NOTES 36, 37)
M2A 120VAC 24— |
CONTROL INTERFACE | 3
WIRING TO CHILLER 53
CONTROL PANEL ‘I;
k WIRE
#14 10 18 ANG ?SREOEUN"BDTE 5
(SEE NOTE 32)

LD16272

FIGURE 2 - FIELD CONNECTIONS FOR M2A REMOTE STARTER LOW STAGE

JOHNSON CONTROLS 15



SECTION 1 - FIELD CONNECTIONS

M2B 120VAC
CONTROL INTERFACE 66
WIRING TO CHILLER 54
CONTROL PANEL L

FDS3

PHASE 3
HERTZ

COMPRESSOR MOTOR
POWER SUPPLY

COMPRESSOR
MOTOR STARTER **
(SEE NOTES 16, 36-38)

=
OO @

GROUND
BUS

M2B

OR
Os
o8
Or
O

POWER WIRING
(COPPER
CONDUCTORS
ONLY - DO NOT
USE ALUMINUM
CONDUCTORS)

o @@

k WIRE

#14 to 18 AWG
(SEE NOTE 32)

FORM 160.82-PW1
ISSUE DATE: 3/19/2012

REFER TO CONNECTION
[>— DIAGRAM ON MOTOR FOR
APPROPRIATE WIRING
(SEE NOTES 36, 37)

GROUND
(SEE NOTE 5)

LD16272a

FIGURE 3 - FIELD CONNECTIONS FOR M2B REMOTE STARTER HIGH STAGE

16
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VOLT
PHASE 3
HERTZ
COMPRESSOR MOTOR
POWER SUPPLY
(SEE NOTE 26)
FDS2
(SEE NOTES 16, 22, 24, 25)
FACTORY
WIRING TO
CHILLER
CONTROL LIQUID COOLED SOLID STATE
PANEL | & ® MOTORSTARTER*
2 2 2 (SEE NOTES 18-20, 23, 27
MoDBUS & o o ( )
4851 T
O C} POWER WIRING
WHT _%41 GRD (COPPER CON-
Bk | 3, DUCTORS ONLY.
RED | 35 DO NOT USE
crn | 5, ALUMINUM
CONDUCTORS.)
RED 1824 TB1 P16 @
BLK / \ \
N 05 16 5324 1 2
CABLE Q00 OO | |
ad cepRpe
FACTORY 45
WIRING TO
CHILLER
CONTROL
PANEL * \301
COMPR.
FACTORY | MOTOR
WIRING *

LD16273

FIGURE 4 - FIELD CONNECTIONS FOR LCSSS LOW STAGE

JOHNSON CONTROLS 17



FORM 160.82-PW1
SECTION 1 - FIELD CONNECTIONS ISSUE DATE: 3/19/2012

VOLT
PHASE 3
HERTZ
COMPRESSOR MOTOR
POWER SUPPLY

(SEE NOTE 26)

FDS2
(SEE NOTES 16, 22, 24, 25)
FACTORY
WIRING TO
CHILLER
CONTROL LIQUID COOLED SOLID STATE
PANEL =l & « MOTOR STARTER *
— a & = (SEENOTES 18-20,23,27)
MODBUS
> CABLE =
4852 T
O O POWER WIRING
WHT _%41 GRD (COPPER CON-
ik | (o2 DUCTORS ONLY.
" ReD | (oo DO NOT USE
“orn [ o, ALUMINUM
CONDUCTORS.)
TB2
RED TB1 P16
4
BLK _85 / A \ @
N 16 5324 1 2
CABLE Q00 0O
242 !

FACTORY [ 15

WIRING TO | 5,
CHILLER < __

CONTROL
PANEL* \303

~

FACTORY
WIRING *

LD16273a

FIGURE 5 - FIELD CONNECTIONS FOR LCSSS HIGH STAGE

18 JOHNSON CONTROLS
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SECTION 2 - UNIT WIRING

. All wiring shall be in accordance with the national
electric code as well as all other applicable codes
and specifications.

. An underlined contact location signifies a nor-
mally closed contact. Numbers within parenthesis
(beneath contacts) indicate line number location
of relay or timer coil.

. Numbers adjacent to circuit lines are the circuit
identification.

. Both compressor starter motors may be supplied
with a starter which complies with specification
R-1177. Run interlock is only used on remote
mounted starter. All interface wiring for the re-
mote mounted starters is supplied and installed by
others.

. Ground control panel cabinet.

. Identify all control panel wiring using heat shrink-
able type wire markers.

. Use appropriate wire size depending on AMP
rating of circuit breaker protecting the conduc-
tor: Derated for 50 degree C/122 degree F using
YORK/Johnson Controls C-10 standard.

30 AMPS - #10 AWG
20 AMPS - #12 AWG
15 AMPS - #14 AWG
10 AMPS - #16 AWG

All wire material must be per YORK/Johnson
Controls C-10 standard. Unless otherwise noted
all panel wiring to be 16 AWG. Unless otherwise
noted wire color coding to be as follows:

115 VAC Hot - Black
115 VAC Neutral - White
+/- 5 VDC - Dark Blue
+/- 24 VDC - Dark Blue
Ground - Green/Yellow
3 Phase - Black

JOHNSON CONTROLS

10.

11.

12.

13.

14.

Field wiring must be sized by the installing con-
tractor using appropriate derating factors for am-
bient conditions and number of conductors in
conduit as required by 2008 NEC article 310.

. Three phase oil pump must be properly phased.

IL1, IL2 and IL3 corresponding to phase sequence
A, Band C.

. A coil transient suppressor must be installed on

every coil or inductive load connected to the 129
VAC output module unless otherwise noted. Sup-
pressors are supplied with control panel for field
installation if needed.

Install 1 each flow sensor in each of the heat ex-
changer's outlet nozzle. Use the 1/2" coupling
best suited for sensor installation.

Secure conduits and cables together with cable
straps.

Provide “Drip Loops” to 120 volt or greater wire
harnesses to prevent water from entering junction
boxes, panels, etc.

Assemble wires to existing harness in panel and
solid state starter with Item 61.

Pack insulation into motor terminal box after con-
nection of motor leads.

19



SECTION 2 - UNIT WIRING

FORM 160.82-PW1
ISSUE DATE: 3/19/2012

ELEMENTARY DIAGRAM FOR REMOTE STARTER

EARTH BUSBAR AT

1 HoT NEUTRAL _ POWER SOURCE
! =
2
| CUSTOMER SUPPLIED 115 VAC LISTED CONTROL TRANSFORMER | A N ENIERNG
— (WITH LSTED DISCONNECT) POWER SOURCE IS REQUIRED —— | Bt D TOETHER AT
3 ALL POWER SOURCES SHALL BE GROUNDED ON ONE SIDE, SOURCE, NOT IN THIS
| ISOLATED AND SEPARATED FROM OTHER INDUCTIVE LOADS SUCH AS LIGHTING CIRCUITS | | ENcloslRE
4 [ | | TE NEUTRAL TO GROUND
AT SOURCE
5 ) 2@ _$ PE GROUND TERM IN MICRO
& pare #1417 BL
7 @ PANEL CIRCULATION FAN
15 |/ cB1
8
CONTROL POWER JUMPER
. T OFF > ON Clo22 oF WPER |
5 6 68 A 28
10 e AR | N
JUNPER LD J e e
" @; 5A
6 DC POWER PS 1
12 SUPPLY |45 ov oy +12 =12 +2
8 =z
13 |p4 R = =
14
15
1 m%ﬁﬂm
> > =>> > > >|
ANA 3 ANA 1 ANA 2
18 QUANTUM
CPU BOARD
19
PS—2
20 L N
©3 24 VDC l+24 vDC| 1Ry —
21 POWER SUPPLY o ';L:i ) B 008 +24 REDLION
- 2000 COMM DATA STATION
22 JMR
1000
23
24
2
5 R3 9
2 PSHH-1130 EMERGENCY STOP o F-o—
MANTAINED, s
” ¢ 9T ¢ . ) 5 Rlg 1413 | SAFETY CRCUT 0K
2 27, 35, 38
28 ! 1 PUSH TO STOP L SHT3, N 15
2 ! olo ON:N EMERGENCY STOP
i 40
30 ~—~—~—~—~—~—~;B~ O E CONDENSER HIGH REFRIG PRESS
#14 (TP) BRD 1 #14 (TYP)
3 3 Tk @
FOV-140A0
) = _ WO 3 DRAIN ISOLATION VALVE OPEN
3z e —Oo<7o— @ O (ICE' THERMAL STORAGE ONLY)
FCV-140AC #14 70 1st DEVICE:
o0 % DRAIN ISOLATION VALVE CLOSED
3 = — —°<7°—'—'§'—'— \ (ICE THERMAL STORAGE ONLY)
34 MOTOR STARTING SHUNT
A\ SHT 2, 41 SET ON DEL, 15 SEC
35 50 $ LS. COMPR. MOTOR START/STOP
M2A AUX
TR LS. COMPR. MOTOR STARTER FULL
B —® — NAL — © Ol VOLTAGE AUX CONTACT
BRD 1
37 ORANC
38 H.S. COMPR. MOTOR START/STOP
M2B AUX MOTOR STARTING SHUNT
9 4o — A — @ 1O T ST A S G, 1 s
86 58 H.S. COMPR. MOTOR STARTER FULL
0 VOLTAGE AUX CONTACT
3

FIGURE 6 - ELEMENTARY DIAGRAM FOR REMOTE STARTER

LD16248
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ISSUE DATE: 3/19/2012 SECTION 2 - UNIT WIRING

4

3 2
PP CIP ey calil/A N W LS. NTR STR SAFETY FAULT
T — -~ LOCKOUT RELAY
f} : {E —® ] HS. MIR STR SAFETY FAULT
“ 54 @ LOCKOUT RELAY
BRD 1
44 @ P3 @
FVC-113A
45 %@- s —o/\ro—-"=¢ LS. Lia LINE SOLENOID VALVE
- FYC-1138
48 Mo X — — —- —o0/\/0—"""=¢ HS. UQ LINE SOLENOID VALVE
47
8 & — — - s —7— OB LS. COMPR OIL HTR THERMOSTAT
—OEO— 27 F13 IN
LS. COMPR OIL HTR CONTACTOR
49 DT 5 — N “® CONTACTOR LOCATED IN VSOP PANEL
BRD 1
50 D o U
TS-1408
5 &— — . —- Tty O:E HS. COMPR OIL HTR THERMOSTAT
\ %ZW HS. COMPR OIL HTR CONTACTOR
52 ot X o _W_ w8 “®  CONTACTOR LOCATED IN VSOP PANEL
53
75-142A
NOD
54 &— — —H— — — 60 | Ol (SMALL COMPRESSORS ONLY) (HS, ALL P, ALL Q)
I5-1428 T HS THRUST SWITCH
55 &— - —— —H— = —; O (SMALL COMPRESSORS ONLY) (H9, ALL P, ALL Q)
56 D WG
57 TSy — - — - — - _OJ\I_OFE".‘%.. LS. OIL RETURN SOLENOID VALVE
S \/" INTERSTAGE GAS VALVE RELAY
58 <o X&) 7, 11
59
60 & — — _Rﬂfm_ﬂ_m@r’_ —— o= REMOTE START STOP (CLOSE TO RUN)
64 F21 IN
SYSTEM SOFTWARE RESET
6 <{BED »
BRD 1
. O™ O
63 (BN CHILLER RUNNING (ENERGIZED RUNNING)
F23 OUT 68
CHILLER COMMON ALARM (ENERGIZED SAFE)
o &150 o ( )
65
66
67
68 @M ?—S(Y—)© CHILLER RUNNING
88 89
(CLOSED ON RUN)
69
70 @ﬁé—f ?—3&@ CHILLER COMMON ALARM
90 (opeN oN A !
7
72
73
74
75
76 (oPeN)
7 (& (cLosn) IERSTAGE S
CONTROL VALVE
78 H(©) (HEATER)
7 Ny e —4

80

LD16249

FIGURE 6 - ELEMENTARY DIAGRAM FOR REMOTE STARTER (CONT'D)
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SECTION 2 - UNIT WIRING

o1

02

03

04

05

06

07

08

09

20

21

22

23

24

25

26

27

28

29

3

32

33

34

35

36

37

39

40

ANALOG BOARD 1 FOR REMOTE STARTER

TE-100
ICTD

TE-101
ICTD

TE-102
ICTD

TE-103
ICTD

TE-111
ICTD

TE-112A
ICTD

TE-112B
ICTD

TE-114
ICTD

TE-140A
ICTD

TE-1408
ICTD

CABLE #10 =

TC-100RS
4-20 mA

ZE—100A
PRV POSITION
POTENTIOMETER

ZE-100B
PRV POSITION
POTENTIOMETER

g

2

CABLE #15 =

FIGURE 7 - ANALOG BOARD 1 FOR REMOTE STARTER
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>
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!
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0]2C)

0O® 3

ok
GO S R P |
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~
>

666

s
S

Fol-lc)

FORM 160.82-PW1
ISSUE DATE: 3/19/2012

CHANNEL 1
CHILLED WATER OUT TEMPERATURE
ICTD

CHANNEL 2
CHILLED WATER IN TEMPERATURE
ICTD

CHANNEL 3
CONDENSER WATER IN TEMPERATURE
ICTD

CHANNEL 4
CONDENSER WATER OUT TEMPERATURE
ICTD

CHANNEL 5
EVAPORATOR REFRIG LIQUID TEMP
ICTD

CHANNEL 6
L.S. COMPR REFRIG DISCHARGE TEMP
ICTD

CHANNEL 7
H.S. COMPR REFRIG DISCHARGE TEMP
ICTD

CHANNEL 8
SUBCOOLED REFRIG LIQUID TEMP
ICTD

CHANNEL 9
L.S. COMPR OIL TEMP
ICTD

CHANNEL 10
H.S. COMPR OIL TEMP
ICTD

CHANNEL 11
SPARE

CHANNEL 12
SPARE

CHANNEL 13
REMOTE SETPOINT
X°F - YR
4-20 mA

CHANNEL 14
L.S. PRV POSITION
POT

CHANNEL 15
H.S. PRV POSITION
POT

CHANNEL 16

MOTOR AMPS

K2 (oUT)

ALTERNATE METHOD USING
0-20 MA

LD16250
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T-160A Tool 2| cranneL 16
MOTOR . LS. MOTOR CURRENT
“ AMPS 0-1 AMP
FQO 301 LK2 (IN)
o | s
3 r3 CHANNEL 17
E-114 + ,_@ i SUBCOOLER REFRIG LIQUID LEVEL
4“4 s ! 0-100 %
Ha e _ 5! 4-20 mA
S
*® I PoA |
[N CHANNEL 18
46 _ + @ INTERCOOLER REFRIG LIQUID LEVEL
LE-116 12
L s ' ! 0-100 %
47 _ :—_@ _; 4-20 mA
8 r37 CHANNEL 19
ZE-142A + i i LS. COMPR H.S. THRUST GAP
49 BonG ot 0P| S @ i 81470 112 453MLS
50 ! !
i P9B I
i CHANNEL 20
51 ZE-1428 + i ® i HS. COMPR H.S. THRUST GAP
BEARNG PROBE GAP|  ° © 81 TO 12.458MLS
2 - ©
53 CABLE 20 :
® CHANNEL 21
* 8
% PI0A
56 ® CHANNEL 22
® SPARE
57 Ie)
58
@' CHANNEL 23
59 g SPARE
60 P10B
61 ® CHANNEL 24
©n SPARE
62 ©
63
. CHANNEL 1
L r37
PV —~feom 1o _z»._.g_fk?_._cﬁﬂf_#‘i"._._ ® HOT GAS VALVE ACTUATOR
o N R T i Bt s :'@ : 4=CLOSED, 20=0PEN
L L 4
! ! CHANNEL 2
L G _<<;_Jr\0m +o _z»_._.g_g_._‘?'*ﬁki_#‘_(’?_._ Le | SUBCOOLER VARIABLE ORFICE VALVE
7 [0 v O T T s 'I‘@ : 4=CLOSED, 20=0PEN
Lo_._._. T VR SO JPY
68 | PIA; CHANNEL 3
R —<;@-<'5’-\omk +0) —G>>—~—~§_.—°.A'—3".E—#1—°3—.— ® INTERCOOLER VARIABLE ORFICE VALVE
— o2 BN = — o H = m
89 F= <% _w-1s O L' :'@ : 4=CLOSED, 20=OPEN
L. o 4
70 | |
T Lo CHANNEL 4
R e —<! Lsom  solds FED_ _CBEFIOH '-Lg ! INTERCOOLER BYPASS VARIABLE ORFICE VALVE
. 4-20 mA OUT
LZ.J 4=CLOSED, 20=0PEN
72
CHANNEL 5
73 PID, RE-XMITT
ANALOG INPUT
T CHANNEL
CHANNEL 6
7 ® PID, RE-XMITT
b ANALOG INPUT
% CHANNEL
PI1B
7 CHANNEL 7
® PID, RE-XMITT
ANALOG INPUT
8 © CHANNEL
79
CHANNEL 8
® PID, RE-XMITT
80 e} ANALOG INPUT
3 2 | CHANNEL

LD16251

FIGURE 7 - ANALOG BOARD 1 FOR REMOTE STARTER (CONT'D)
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DIGITAL BOARD 2 FOR REMOTE STARTER

&i*D 0
&' D0,

© % ®

18\ i3
Ny X(5) R —oAo— | —e
cB4
A g R85
p—— o030 fo— @ ———— e®s~—~— )
35 36
FROM SHT.1, N 27 ———————51
75-100A N
o — K8 — LB ]
75-1008 -
Frow 3= g5+ — - o, 0 O]
#14 (P) ) R02 (g #4 (1P
P3
-
Ol
O
cas# 0
2 16 WG g 1
o5 o—»y—o—zl’—o—@:7 —@0N DO+ — — == —— -
5
Fo—@ 1®uos
10 R9 2
<>—o—4’—o—©79~ —@ase O+ — — — — — — )
|—<6>—©?0 - —1(2) oPEN
12R9 4
/f—o—©—51~ —t@oN O+ — — — == — -
|—3—@?2~ —(® cLose
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FIGURE 8 - DIGITAL BOARD 2 FOR REMOTE STARTER
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LS. COMPR OIL PUMP START/STOP
4-65

H.S. COMPR OIL PUMP START/STOP
4-67

OlL TRANSFER PUMP RELAY (13)
(ICE THERMAL STORAGE ONLY)

HS. OIL TRANSFER SOLENOID
(ICE THERMAL STORAGE ONLY)

OIL TRANSFER PUMP (1/20 HP)
(ICE THERMAL STORAGE ‘ONLY)

R1, HARD-WIRED SAFETY

CONDENSATE MANAGEMENT RELAY
32, 33, 35, 36, 38, 39

p NTERCOOLER GAS BLEED SOLENOID

UNDEFINED

LS. PRV CLOSED

HS. PRV CLOSED

UNDEFINED

UNDEFINED

FCV-141A

ICE THERMAL STORAGE ONLY

FCV-1418
ICE THERMAL STORAGE ONLY

FCV-141C
ICE THERMAL STORAGE ONLY

LD16305
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#
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LOW STAGE PRV MOTOR 2
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i | BRD 2 @'!"13 7
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! i P 4
| DO ow
: i 0 [ 6
! L QUT J T 0 CL
[ A
i 13
! 3 2
S 1o @>-4
! LOW STAGE VGD MOTOR
L—-T0 IN 25 7C-149A
HIGH STAGE PRV MOTOR
TCV~-1008
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P Ny 3 2
050 @»34 ———————————————————————— -0 @+t>--
i
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! 7 op
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FIGURE 8 - DIGITAL BOARD 2 FOR REMOTE STARTER (CONT'D)

SECTION 2 - UNIT WIRING

OPEN LOW STAGE PRV

CLOSE LOW STAGE PRV

OPEN LOW STAGE VGD

CLOSE LOW STAGE VGD

THE PRV/VGD MOTOR
FORK?7 IS DIFFERENT
SEE YK K7 WIRING
FORACTUATOR

[ K7,U1,U20NY |
\ XA \

BRAKE SOLENOID

NOTE: NO CONNECTION
| TO TERMINAL®) |
OPEN HIGH STAGE PRV

CLOSE HIGH STAGE PRV

OPEN HIGH STAGE VGD

CLOSE HIGH STAGE VGD

THE PRV/VGD MOTOR
FORU1AND U21S
DIFFERENT SEE YK K7
WIRING FOR ACTUATOR

(VGD AVAILABLE ON
THE FOLLOWING
COMPRESSORS H9,
ALLK,ALLP,ALLQ,
U1AND U2)

CHILLED WATER LOW FLOW EFFECTOR SW

CONDENSER WATER LOW FLOW EFFECTOR SW

LS. COMPR V.S. OIL PUMP FAULTED CONTACT

HS. COMPR V.S. OIL PUMP FAULTED CONTACT

LD16306
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ANALOG BOARD 2 FOR REMOTE STARTER
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FIGURE 9 - ANALOG BOARD 2 FOR REMOTE STARTER
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CHANNEL 1

EVAPORATOR REFRIG PRESSURE
0-5 VDC

CHANNEL 2

CONDENSER REFRIG PRESSURE
-5 VDC

CHANNEL 3
INTERCOOLER REFRIG PRESSURE
0-5 VdC

CHANNEL 4
L.S. COMPR LOW OIL PRESSURE
0-5 VdC

CHANNEL 5

H.S. COMPR LOW OIL PRESSURE
(ICE THERMAL STORAGE ONLY)

0-5 VDC

CHANNEL 6
L.S. COMPR HIGH OIL PRESSURE
0-5 VDC

CHANNEL 7
H.S. COMPR HIGH OIL PRESSURE
0-5 V¢

CHANNEL 8
SPARE

CHANNEL 9

LS. OIL SUMP LEVEL

0-100 %

0-5 VbC

(ICE THERMAL STORAGE ONLY)

CHANNEL 10

HS. OlL SUMP LEVEL

0-100 %

0-5 VDC

(ICE THERMAL STORAGE ONLY)

CHANNEL 11
5 VDC MONITOR
0-10 VDC

CHANNEL 12
SPARE

CHANNEL 13
SPARE

CHANNEL 14
LS VGD POSITION

0T
(VGD AVAILABLE ON THE
FOLLOWING COMPRESSORS H9,
ALLK,ALLP,ALLQ, U1 AND U2)

CHANNEL 15
HS VGD POSITION
ot (VGD AVAILABLE ON THE

FOLLOWING COMPRESSORS H9,
ALLK,ALL P,ALLQ, U1 AND U2)

CHANNEL 16

MOTOR AMPS

K2 (ouT)

ALTERNATE METHOD USING

0-20 MA

LD16307
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9

m-168 /R —
MOTOR 0-1 AWP AC 302 | ™z O30
AMPS SECONDARY 1 4 0&01 AP P8

ONE PHASE T T 303 Os0s

OF MOTOR .y CABLE 4374

1 RED - — - RED T
+ e N 1 N @
PE-149A J1-2 J2-2
33 (f — . L. <220 S
S I EESCN | DR TS | O s P | T3 ®
..... 2-4 WHT ~
CABLE #37 = TOW STAGE P9A
STALL DETECTOR BOARD ®
r®
©
CABLE #39A
T . <di= ,,533'2 -1 RED @'
PE-1498 33 |} . . . <di=2lge i2-2 _ [|GRN 5
5-45WC| _f—2s2 . . __. <313l -3 |[BK | S
..... 2-4 _ | JWHT
CABLE #39 = HIGH STAG! P9B
STALL DETECTOR BOARD ®
r®
©
@1
®
©
P10A
@
®
S}
@
®
©
P10B
®
®
S]
V4
SC-140A  PWM
EN
v+
SC-1408  PWM
EN

(0]

FIGURE 9 - ANALOG BOARD 2 FOR REMOTE STARTER (CONT'D)

~

N

SECTION 2 - UNIT WIRING

CHANNEL 16
H.S. MOTOR CURRENT
0-1 AMP
LK2 (IN)

CHANNEL 17

LS VGD PRESSURE
0-5 wC

0-300 PSI

CHANNEL 18
XE-149A
LS VGD STALL NOISE LEVEL

CHANNEL 19

HS VGD PRESSURE
0-5 WC

0-400 PSI

CHANNEL 20
XE-149B
HS VGD STALL NOISE LEVEL

CHANNEL 21
SPARE

CHANNEL 22
SPARE

CHANNEL 23
SPARE

CHANNEL 24
SPARE

CHANNEL 1

L.S. COMPR, V.S. OIL PUMP DRIVE CONTROL
0-10 VDC OUT

PULSE WIDTH MODULATED 0.7 PERIOD

CHANNEL 2

H.S. COMPR, V.S. OIL PUMP DRIVE CONTROL
0-10 VDC OUT

PULSE WIDTH MODULATED 0.7 PERIOD

CHANNEL 3
PID, RE-XMITT
ANALOG INPUT
CHANNEL

CHANNEL 4
PID, RE-XMITT
ANALOG INPUT
CHANNEL

CHANNEL 5
PID, RE-XMITT
ANALOG INPUT
CHANNEL

CHANNEL 6
PID, RE-XMITT
ANALOG INPUT
CHANNEL

CHANNEL 7
PID, RE-XMITT
ANALOG INPUT
CHANNEL

CHANNEL 8
PID, RE-XMITT
ANALOG INPUT
CHANNEL

LD16308

JOHNSON CONTROLS
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SECTION 2 - UNIT WIRING

20

21

23
%
2
2
27
28

29

3

32

33

39

HOT

#14 RED

15)'/CB1

CUSTOMER SUPPLIED 115 VAC LISTED CONTROL TRANSFORMER
(WITH LISTED DISCONNECT) POWER SOURCE IS REQUIRED
ALL POWER SOURCES SHALL BE GROUNDED ON ONE SIDE,
ISOLATED AND SEPARATED FROM OTHER INDUCTIVE LOADS SUCH AS LIGHTING CIRCUITS

ELEMENTARY DIAGRAM LCSSS

CONTROL POWER JUMPER
oS JUMPER
5 B o8
3 6 0C PONER
SUPPLY|,5 v o
o
#14 RED
RES-1
2R
Sh ';<$§ 3 §§§ g
ANA 1 ANA 2 0I6 2 DG 1
QUANTUM
CPU BOARD
é PS-2
L N
: YR 1Y 52
¢ A BLU
* oo L2 11 RED LION
Vc_| BIK 2004 DATA STATION
2000 Yyr
1000/
5 R3 g
EMERGENCY STOP -0 1o
& (MANTANED) J
Vs S AV —
i |PUSH TO STOP SHT3, N 15
i . >
| o l o 7 NOD
I 40
#14 () 3) B0 #14 (P)
3]
& — —O—0O—  —  —  — . - WOD
- Ol
o — — —O—TO—  —  —  — . WoD
= Ol
NOD o
+o © G
J o
+e, ROl mue
3

FIGURE 10 - ELEMENTARY DIAGRAM LCSSS

FORM 160.82-PW1
ISSUE DATE: 3/19/2012

ALL NEUTRALS ENTERING
THIS ENCLOSURE SHALL
BE TOGETHER AT
SOURCE, NOT IN THIS
ENCLOSURE

TIE NEUTRAL TO GROUND
AT SOURCE

14 LT BLU

PANEL CIRCULATION FAN

#14 70 1st DEVICE

SAFETY CIRCUIT OK
27, 35, 38

EMERGENCY STOP

CONDENSER HIGH REFRIG PRESS

DRAIN ISOLATION VALVE OPEN
(ICE THERMAL STORAGE ONLY)

DRAIN ISOLATION VALVE CLOSED
(ICE THERMAL STORAGE ONLY)

LS. COMPR. MOTOR START/STOP
LS. COMPR. MOTOR STARTER FULL
VOLTAGE AUX CONTACT

(NOT USED)

H.S. COMPR. MOTOR START/STOP
H.S. COMPR. MOTOR STARTER FULL

VOLTAGE AUX CONTACT
(NOT USED)

LD16310
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42

43

4

47

49

50

51

52

53

55

56

57

58

59

61

62

66

67

69

70

n

72

73

74

75

76

7

78

79

80

3
J MPD-86A
15

CNONO,

: MPD-868 :
TS—140A

M1A -

p Fe-113L
A V1138

©
28
O

30

25-142A

60

61

M8 -

F20 OUT

REMOTE START/STOP

MOD

ON::H

:

BRD 1

®
®

P6

MOD

12t a X®)
F24 OUT

LS. COMPR START/STOP CONTACT

H.S. COMPR START/STOP CONTACT

(Y) 9 M2A 5 (v)
——A——@—Hsm |-0—@—24 —@——

© ©(Y) 9 M2B 5 (Y)@ @)
- 303 77 -

(OPEN)
H(5) (cLosen)
(2 (HEATER)

FIGURE 10 - ELEMENTARY DIAGRAM LCSSS (CONT'D)

®_——0

© (NEU)

CHILLER RUNNING
Mmafts

Fo——®

8 (cLose on run)®®

CHILLER COMMON ALARM
M5
90 (open on AuaRN) O

PCV-116
INTERSTAGE GAS
CONTROL VALVE

SECTION 2 - UNIT WIRING

LS. MTR STR SAFETY FAULT
LOCKOUT RELAY

H.S. MTR STR SAFETY FAULT
LOCKOUT RELAY

LS. LIQ LINE SOLENOID VALVE

H.S. LIQ LINE SOLENOID VALVE

LS. COMPR OIL HTR THERMOSTAT

LS. COMPR OIL HTR CONTACTOR
CONTACTOR LOCATED IN VSOP PANEL

H.S. COMPR OIL HTR THERMOSTAT

HS. COMPR OIL HTR CONTACTOR
CONTACTOR LOCATED IN VSOP PANEL

LS THRUST SWITCH
(SMALL COMPRESSORS ONLY) (H9, ALL P, ALL Q)

HS THRUST SWITCH
(SMALL COMPRESSORS ONLY) (HS, ALL P, ALL Q)

—e@ LS. OIL RETURN SOLENOID VALVE

INTERSTAGE GAS VALVE RELAY
17

3

REMOTE START STOP (CLOSE TO RUN)
SYSTEM SOFTWARE RESET
25

CHILLER RUNNING (ENERGIZED RUNNING)
68

CHILLER COMMON ALARM (ENERGIZED SAFE)
70

LD16311
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SECTION 2 - UNIT WIRING

(]

02

04
05
06
a7
08

09

20

21

23
24
25
26
27
28

29

31
32
33
34
35
36
37
38

39

ANALOG BOARD 1 FOR LCSSS

TE-100 :-_@'—:
icTD Dol
1O
i P4 |
g o !
= Qo
2
TE-102 :-_(D'—:
icTD Dol
i©
| P48 |
TE-103 :-@ :
icTD o |
©
T o'
1cTD Dol
1O
i P5A |
i i
T Qe z%:::::::::::::::::::::@:oz:%:g |
................ c XBLE#_G__T LG)_J
TE-112B F@'—:
1cTD Dol
i©

. PsB
i i
TE-114 :'® :
) o
©
TE-140A :-_@'—:
1cTD Dol
i©
I P6A |
. g |
1cTD Dol
CABLE 10 = ©

@1

®

C]

P6B

@

®

C]
o'l
TC-100RS ) R U R R U R U U U I.@ !
4-20 mA S :_@ :
I P7A |
i i
ZE-100A -T®
PRV POSITION % _.:_@ :
POTENTIOMETER g !
I

7E-100B it
PRV POSITION ~—~::®' _ll
POTENTIOMETER % -1 |
SR AR
CABLE #15 = | P7B |
@ |
8
L J

FIGURE 11 - ANALOG BOARD 1 FOR LCSSS

FORM 160.82-PW1
ISSUE DATE: 3/19/2012

CHANNEL 1
CHILLED WATER OUT TEMPERATURE
ICTD

CHANNEL 2
CHILLED WATER IN TEMPERATURE
ICTD

CHANNEL 3
CONDENSER WATER IN TEMPERATURE
ICTD

CHANNEL 4
CONDENSER WATER OUT TEMPERATURE
ICTD

CHANNEL 5
EVAPORATOR REFRIG LIQUID TEMP
ICTD

CHANNEL 6
L.S. COMPR REFRIG DISCHARGE TEMP
ICTD

CHANNEL 7
H.S. COMPR REFRIG DISCHARGE TEMP
ICTD

CHANNEL 8
SUBCOOLED REFRIG LIQUID TEMP
ICTD

CHANNEL 9
L.S. COMPR OIL TEMP
ICTD

CHANNEL 10
H.S. COMPR OIL TEMP
ICTD

CHANNEL 11
SPARE

CHANNEL 12
SPARE

CHANNEL 13
REMOTE  SETPOINT
X°F. = Y°F.
4-20 mA

CHANNEL 14
L.S. PRV POSITION
POT

CHANNEL 15
H.S. PRV POSITION
POT

CHANNEL 16

MOTOR AMPS

K2 (0U

ALTERNATE METHOD USING
0-20 MA

LD16312
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4
42
43

LE-114
Lo LEvV

45

LE-116
LQ LEv
47

ZE-142A

49 BEARING PROBE GAP,

50

S 2E-1428

BEARING PROBE GAP'
52

53

55
56

57

59
60
61
62
63
64
65
66
67
68
69
70
7
72
73
74
75
7%
77
78
79

80

el

o

7

[00® 3 b

1
)|

<

66

-

CABLE #20

000

oy
=)
>

CO®| |CO®

000 2

g
X

&6~

r
[

(0C]

P11B

(0]C)

FIGURE 10 - ANALOG BOARD 1 FOR LCSSS (CONT'D)

SECTION 2 - UNIT WIRING

CHANNEL 16
NOT USED

LK2 (IN)

CHANNEL 17

SUBCOOLER REFRIG LIQUID LEVEL
0-100 %

4-20 mA

CHANNEL 18

INTERCOOLER REFRIG LIQUID LEVEL
0-100 %

4-20 mA

CHANNEL 19

LS. COMPR H.S. THRUST GAP
814 TO 112.458 MILS

0-5 vdC

CHANNEL 20

HS. COMPR H.S. THRUST GAP
814 T0 112,458 MILS

0-5 VDC

CHANNEL 21

CHANNEL 22
SPARE

CHANNEL 23
SPARE

CHANNEL 24
SPARE

CHANNEL 1

HOT GAS VALVE ACTUATOR
4-20 mA OUT

4=CLOSED, 20=0PEN

CHANNEL 2

SUBCOOLER VARIABLE ORFICE VALVE
4-20 mA OUT

4=CLOSED, 20=0PEN

Py
A4

CHANNEL 3

INTERCOOLER VARIABLE ORFICE VALVE
4-20 mA OUT

4=CLOSED, 20=0PEN

CHANNEL 4

INTERCOOLER BYPASS VARIABLE ORFICE VALVE
4-20 mA OUT

4=CLOSED, 20=0PEN

CHANNEL 5
PID, RE-XMITT
ANALOG INPUT
CHANNEL

CHANNEL 6
PID, RE-XMITT
ANALOG INPUT
CHANNEL

CHANNEL 7
PID, RE-XMITT
ANALOG INPUT
CHANNEL

CHANNEL 8
PID, RE-XMITT
ANALOG INPUT
CHANNEL

LD16313
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SECTION 2 - UNIT WIRING

o1
02

03

05
06

07

20

2

%
2
%
27
2

29

3

32

35
36

37

39

DIGITAL BOARD 2 FOR LCSSS

2
FROM SHT 1
N
m
W
B '0' 2]

FIGURE 12 - DIGITAL BOARD 2 FOR LCSSS

cB4 w8
¢—030— % gg—| |—8—
FROM SHT.1, N 27 nO T
CEor X
BRD 2
3 P2 4
pOV-117
EORy— — — —o 8!
&t X5
751004
o 50— 33— B — —
751008 .
Frou 5=+ 35— oy 1 L TRE ]
#14 (WP) 3 BR% 2 7 #14 (P)
=T Ry
6 [\ L_Fizw
[¢:3
b B RY
05 L A‘;’: 3 /f—c'>—©77~ —@oen O+ — — — ——— -
|—5—©78~ —+(® cLost
10 RS 2
,"_O_@Tg. —-@CL[)SE @.- ............. ry
"g’_@ﬁ - — (@ oPEN
12 R9 4
4’_0__@_51. ——@OPEN @.. ............. —
|—3—©?2~ —t(®cLose
3 2

FORM 160.82-PW1
ISSUE DATE: 3/19/2012

LS. COMPR OIL PUMP START/STOP
4-65

H.S. COMPR OIL PUMP START/STOP
4-67

OlL TRANSFER PUMP RELAY (13)
(ICE THERMAL STORAGE ONLY)

HS. OIL TRANSFER SOLENOID
(ICE THERMAL STORAGE ONLY)

OIL TRANSFER PUMP (1/20 HP)
(ICE THERMAL STORAGE ONLY)

R1, HARD-WIRED SAFETY

CONDENSATE MANAGEMENT RELAY
32, 33, 35, 36, 38, 39

7_¢ [NTERCOOLER GAS BLEED SOLENOID

UNDEFINED

LS. PRV CLOSED

HS. PRV CLOSED

UNDEFINED

UNDEFINED

FCV-141A

ICE THERMAL STORAGE ONLY

FCV-141B
ICE THERMAL STORAGE ONLY

FCV-141C
ICE THERMAL STORAGE ONLY

LD16314
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47
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50
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76
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&— 05 o—©33 ________________________ _«__@ @__»_,_“
[
TEDON-
i ! b
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i ! o2
i i o2 (O+e5
i I SOOI
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} [ %@T Ve g
i | WOD I 1 6 3
; Lo NHe QT /AZ) TTT0S o8
! Lo X
i i3
! 3 2
[ ettt e e et H( ) (:)__»_..“
! LOW STAGE VGD MOTOR
b -TON 23 7C-149A

Lo N 24 HIGH sr,zx\r/;z\gg MOTOR
FSLL-101
i_ ..... — O
| FSLL-102 -
o OB
o BLU BRD 2 BIK
2% VDt—e o D o0 0 Ve

! VSDA
T— — OMH® ] O E

VSDB

MOD 24

OO 1O A

FIGURE 12 - DIGITAL BOARD 2 FOR LCSSS (CONT'D)

LOW STAGE PRV MOTOR 2
TCV-100A

HIGH STAGE PRV MOTOR
Tev-1008

LD  OP>-+

oP

LD Ot

SECTION 2 - UNIT WIRING

OPEN LOW STAGE PRV

CLOSE LOW STAGE PRV

OPEN LOW STAGE VGD

CLOSE LOW STAGE VGD

THE PRV/VGD MOTOR
FORK7 IS DIFFERENT
SEE YK K7 WIRING
FORACTUATOR

[ K7,u1,U20NLY |

RAKE SOLENDID

NOTE: NO CONNECTION
| TO TERMINAL®)

OPEN HIGH STAGE PRV

CLOSE HIGH STAGE PRV

OPEN HIGH STAGE VGD

CLOSE HIGH STAGE VGD

THE PRV/VGD MOTOR
FORU1AND U218
DIFFERENT SEE YK K7
WIRING FOR ACTUATOR

(VGD AVAILABLE ON

THE FOLLOWING

COMPRESSORS H9,

ALLK,ALLP,ALLQ,

U1AND U2)

CHILLED WATER LOW FLOW EFFECTOR SW

CONDENSER WATER LOW FLOW EFFECTOR SW

LS. COMPR V.S. OIL PUMP FAULTED CONTACT

HS. COMPR V.S. OIL PUMP FAULTED CONTACT

LD16315
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SECTION 2 - UNIT WIRING

01

06

07

09

21

23

%

25

26

27

31

32

34

37

39

ANALOG BOARD 2 FOR LCSSS

PE-111
.5-4.5 VDC

PE-113
.5-4.5 VDC

PE-116
.5-4.5 \DC

PE-140A
.5-4.5 \DC

PE-140B
.5-4.5 VDC

PE-141A
.5-4.5 WDC

PE-141B
.5-4.5 \DC

——s»l .. — . RED. +5 V0C 177
AN | ISR SU o 9
o || = T a3 |

— T TCABLE 425 = | Paa |
< WE w D
5—2»2—([2:3@1_, ,_,i@; |

o © T TOMBIE 426 =

I T o @]
S | Taack - |

T __CABL?#27 = l P4B|

—F—il RED . .
E_;LQ:___WH_E__ o ||
o\ Ak — -9

N R T4

CABLE #28 = I__l

F—bsl RED 1
E_w{_ﬂ__'@y—_g w @ i
T T —.13

T T TomelE 9 = | s |
bl RED .

T_»L{_—_w@—_ o 19 |
a2 BLACK — -9
- - T

L CABLE #30 = 5 VDC |——|

——»l o4 — R @

WHITE 1001 . .
f_l”LQ:_'—a'chx ~~~~~~~~ |

LE-140A
ua Lev

n

LE-1408
LQ LV

©w +

ZE-149A
POSITION

ZE-1498
POSITION

W

FROM 5 VDC TERMINAL RED

ON ANALOG BD 2 1001

0]=]C)

3
@

000! [0e®
.

El
m
o
g
]
~
>

|
i
1
i
I
K
66

o
s
n
3
1|
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FIGURE 13 - ANALOG BOARD 2 FOR LCSSS

FORM 160.82-PW1
ISSUE DATE: 3/19/2012

CHANNEL 1
EVAPORATOR REFRIG PRESSURE
0-5 VDC

CHANNEL 2
CONDENSER REFRIG PRESSURE
0-5 VDC

CHANNEL 3
INTERCOOLER REFRIG PRESSURE
0-5 V0C

CHANNEL 4
L.S. COMPR LOW OIL PRESSURE
0-5 VDC

CHANNEL 5

H.S. COMPR LOW OIL PRESSURE
(ICE THERMAL STORAGE ONLY)

0-5 WC

CHANNEL 6
L.S. COMPR HIGH OIL PRESSURE
0-5 vDC

CHANNEL 7
H.S. COMPR HIGH OIL PRESSURE
0-5 VDC

CHANNEL 8
SPARE

CHANNEL 9
LS. OlL SUMP LEVEL

0-100 %

0-5 VOC

(ICE THERMAL STORAGE ONLY)

CHANNEL 10
H.S. OIL SUMP LEVEL

0-100 %

0-5 VOC

(ICE THERNAL STORAGE ONLY)

CHANNEL 11
5 VDC MONITOR
0-10 VDC

CHANNEL 12
SPARE

CHANNEL 13
SPARE

CHANNEL 14
LS VGD POSITION

(VGD AVAILABLE ON THE
FOLLOWING COMPRESSORS H9,
ALLK,ALLP,ALLQ, U1 AND U2)
CHANNEL 15
HS VGD POSITION

POT
(VGD AVAILABLE ON THE
FOLLOWING COMPRESSORS H9,

ALLK,ALL P, ALLQ, U1 AND U2)
CHANNEL 16

ALTERNATE METHOD USING
0-20 MA

LD16316
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PE-149A

353
5-45vDc| S
22

%

PE-1498

5-45\VDC|  _f—292

V+
SC-140A PWM

V+
SC-1408 PWM

Ol
P8
@)
DET-1
RED It ——2-1, o RED o +5VDC !
A +5VDC
WHT 2, -2 GRN©1001 G;)
BLK | <=3 2-3 BLK Py
Ny
C— 424 WHT
CABLE 37 = TOW ST CABLE #37A PoA
STALL DETECTOR BOARD ®
r®
©
et ey (DGO [
R =2l -2, |LGRN ~ 1001 ®
. 1=3lonp =35 118K Q
o 2-45 || WHT
CABLE #39 =  THCHSIAGE  CABLE 4394 PoB
STALL DETECTOR BOARD ®
r®
©)
@1
®
©
P10A
®
®
€]
@1
®
©)]
P10B
®
®
©

FIGURE 13 - ANALOG BOARD 2 FOR LCSSS (CONT'D)

o®

o®

N

N

SECTION 2 - UNIT WIRING

CHANNEL 16
NOT USED

LK2 (IN)

CHANNEL 17

LS VGD PRESSURE
0-5 WoC

0-300 PSI

CHANNEL 18
XE-149A
LS VGD STALL NOISE LEVEL

CHANNEL 19

HS VGD PRESSURE
0-5 WC

0-400 PSI

CHANNEL 20
XE-149B
HS VGD STALL NOISE LEVEL

CHANNEL 21
SPARE

CHANNEL 22
SPARE

CHANNEL 23
SPARE

CHANNEL 24

SPARE

CHANNEL 1

L.S. COMPR, V.S. OIL PUMP DRIVE CONTROL

0-10 VDC OUT

PULSE WIDTH MODULATED 0.7 PERIOD

CHANNEL 2

H.S. COMPR, V.S. OIL PUMP DRIVE CONTROL

0-10 VDC OUT

PULSE WIDTH MODULATED 0.7 PERIOD

CHANNEL 3
PID, RE-XMITT
ANALOG INPUT
CHANNEL

CHANNEL 4
PID, RE-XMITT

ANALOG INPUT
CHANNEL

CHANNEL 5
PID, RE-XMITT
ANALOG INPUT
CHANNEL

CHANNEL 6
PID, RE-XMITT
ANALOG INPUT
CHANNEL

CHANNEL 7
PID, RE-XMITT
ANALOG INPUT
CHANNEL

CHANNEL 8
PID, RE-XMITT
ANALOG INPUT
CHANNEL

LD16317
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COMMUNICATION WIRING TO YORK MODEL LCSSS UNIT MOUNTED STARTERS

TERMINAL BLOCK LOCATED ON SIDE PANEL—\

—3on—\| |
LOW STAGE LCSSS

CONTROL BOARD

Ji4

WHT= |

(52

[/ 3

SWI MODBUS ADDRESS / 4

FF|OFF|OFFJOFF|OFF
I . 02 04 8 I 16 Io32 IOSEAFI
CONTROL PNL. /" — o
HOLE
E IN CONTROL SABLE /
PANEL = (44 Y
W o1 [16]24]53]
IR >
/ N /
m I I LOW STAGE LCSSS
\
M /
PIN | = +|2V
PIN 2 = DATA-

PIN 3 = DATA +
PIN 4 = COMMON

TERMINAL BLOCK LOCATED ON SIDE PANEL—\

—30

HIGH STAGE LCSSS]
CONTR3|I.4 BOARD

T0
CONTROL -]
PANEL g
=B LK =

ION IOFFIOFFIOFFIOFFIOFFIOFFI \-
1 |2 ]| 4a]8]16]32]64 838"

gﬁgLE MODBUS NODE 2
/
AN 77 N/

/\A 15 77 54
z 7e1 [16T24 53]

Z / /M /

SWI MODBUS ADDRESS

\\\\

II II HIGH STAGE LCSSS

LD16265

NOTE: Only applies to CYK units with YORK
Liquid Cooled Solid State Starters.

FIGURE 14 - LCSSS OPTION - COMMUNICATION WIRING TO MOUNTED STARTERS

36 JOHNSON CONTROLS



FORM 160.82-PW1
ISSUE DATE: 3/19/2012

CB

FLA

FU
HTRIA/B

M1A/B
M2A/B
MOV
OL
PRV
PS

R

RES
SSR
SUPR
B

TS
VSDA/B

ZS

CIRCUIT BREAKER
FULL LOAD AMPS
FUSE

3 PHASE THERMOSTATICALLY
CONTROLLED 3000W OIL HEATER

OIL HEATER CONTACTOR
COMPRESSOR MOTOR STARTER
METAL OXIDE VARISTOR
MOTOR STARTER OVERLOAD
PRE-ROTATION VANE MOTOR
POWER SUPPLY

RELAY

RESISTOR

SOLID STATE RELAY
TRANSIENT SUPPRESSOR
TERMINAL BASE
TEMPERATURE SWITCH

VARIABLE SPEED OIL PUMP DRIVE
FAULT CONTACT

LIMIT SWITCH

JOHNSON CONTROLS

LEGEND

AN

SMALL
COMPR.
LARGE
COMPR.
COMPR.
W/VGD

SECTION 2 - UNIT WIRING

FIELD WIRING
FACTORY WIRING

CIRCUIT BOARD OR ENCLOSURE
BOUNDARY

MECHANICAL LINKAGE
SHIELDED CABLE

METAL OXIDE VARISTOR

TERMINAL CONNECTION POINT ON

COMPONENT

TERMINAL CONNECTION POINT IN MAIN

CONTROL POINT

TERMINAL CONNECTION POINT IN
MAIN MOTOR STARTER

H9, ALL "P" COMPR., ALL "Q" COMPR.

H6-H3, ALL "K" COMPR., ALL "U" COMPR.

H9-P8, P9, ALL "K" COMPR,,
ALL "U" COMPR., ALL "Q" COMPR.
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SECTION 3 - FIELD CONTROL MODIFICATIONS

1. These FIGURES show recommended field con- RUN CONTACTS
trol wiring modifications (by others) to the stan-

dard Control Center Wiring Diagram. When closed, these contacts signify that the unit is op-

erating. The Control Center will display a System Run
2. If more than one of these modifications is to be Message.

utilized with a particular unit, additional consid-

eration must be given to the application to insure

proper functioning of the control system. Consult TO ENERGY MANAGEMENT SYSTEM FROM CHILLER
your YORK/Johnson Controls representative. T T

3. The additional controls and wiring for these modi- — FIELD WIRING TERMINAL
fications are to be furnished and installed in the } 88 | 89 ; BLOCK IN CONTROL CENTER
field by others (see Warnings on page 2).

POWERED OUTPUT (IN CONTROL
88| |89 CENTER) RATED 2 AMPS RESISTIVE

4. The controls specified are recommended for use, @ 120VAC
but other controls of equal specifications are ac- LD16238
ceptable. FIGURE 15 - RUN CONTACTS

5. All wiring shall be in accordance with the Nation-
al Electrical Code, and applicable State and Local ANTICIPATORY/ALARM CONTACTS

Codes. These contacts will close whenever one or more of the

6. Each 115VAC field connected inductive load, i.e. following WARNING conditions occurs. They will re-
relay coil, motor starter coil, etc., shall have a main closed as long as the condition is in effect.
transient suppressor wired (by others) in parallel . . .

with its coil, physically located at the coil. Real time clock failure,

. 3k

7. Maximum allowable current draw between cir- Condenser or Evaporator Transducer Error*,

cuits and for field installed devices is 2 amp » Setpoint Override*,

holding and 10 amps inrush — see Control Center . -

Wiring Diagram in this manual, * Condenser-High Pressure Limit,

8. The Chilled Water Flow Switch is a safety con- * Evaporator-Low Pressure Limit.

trol. It must be connected to prevent operation of On most warnings, the contacts automatically open
the chiller whenever chilled water flow is stopped. when the condition is no longer present. On those
The use of the chilled water flow switch for pur- warnings marked with an asterisk, the contacts will
poses other than protection of the chiller may be open only after the condition is no longer present and
accomplished in several ways. Two flow switches, the ALARM RESET key is pressed in Operator (or
a flow switch and a relay or separate contacts on higher) access level.
the same flow switch.

9. Do not apply voltage on field wiring terminal TO ENERGY MANAGEMENT SYSTEM FROM CHILLER
blocks 3, 66, and 15 in YORK Control Center, T T

as 115VAC source is fed from terminals and : :

POWERED OUTPUT (IN CONTROL
CENTER) RATED 2 AMPS INDUCTION

9 | 91(( @ 120vAC

90| | 91
LD16239

FIGURE 16 - ANTICIPATORY/ALARM CONTACTS
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REMOTE START AND STOP CONTACTS
FROM ENERGY MANAGEMENT SYSTEM

When the Control Center is in the remote operating
mode and the compressor switch is in the “run” (1) po-
sition, with the Remote Stop Contacts open, and the
Remote Mode Ready to Start Contacts closed the unit
will start via a closure of the Remote Start Contacts. A
subsequent opening of the Energy Management System
Remote Start Contacts causes the chiller to shut down.
The Control Center will display REMOTE STOP be-
cause the Energy Management System Remote Stop
Contact has commanded the unit to shutdown.

Even when the chiller is applied with Re-
mote Start-Stop (when the Control Center
is in the “Remote Operating Mode""), an
EMERGENCY STOP by an operator or
others can STOP the compressor from the
Control Center and prevent the chiller
firom restarting. However, the operator
cannot locally start the compressor using
“start” button, when the control center is
in the “remote” operating mode.

NOTE

CONTACT RATING
= |_STT\R_T 7] 5mA@ 115VAC
|

v [T

DIGITAL BOARD 1 TERMINAL P5-1
BLOCK IN CONTROL CENTER

3 | 64

LD16240
FIGURE 17 - REMOTE START AND STOP CON-
TACTS FROM ENERGY MANAGEMENT SYSTEM
CONTACTS

CONDENSER FLOW SENSORS

When flow is sensed, the flow sensor contacts are
closed. Opening of the flow sensor contacts (no flow)
for 30 continuous seconds causes a cycling shutdown
displaying “LOW CONDENSER WATER FLOW”.
The flow sensor status is bypassed for the first 30 sec-
onds of “System Run”.
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Condenser Effector Type Flow
Sensor

When the Effector-type Flow Switch is used, the flow
switch uses the cooling effect of liquid to sense flow.

When the flow of liquid is sensed, the solid state relay
output is turned on conducting current through the mi-
croboard load resistor to the +5VDC applying greater
than +4VDC to the input.

When no flow of liquid is sensed, the solid state re-
lay output is turned off, this results in less than 1VDC
to the microboard input and the Control Center will
display the following message: LOW CONDENSER
WATER FLOW.

I/0 BOARD
PADDLE-TYPE FLOW SENSOR

1004

CONDENSER 63 Digital
o= } 2 Board 2
H P6

EFFECTOR-TYPE FLOW SENSOR

(COM) (24VDC)
1000 1004
I CABLE 43

XTI o
FSLL-103 | swi%h |H RED Bo'?idaz
3 SSGRN P6

— i 63

1000 1004
LD16241

FIGURE 18 - CONDENSER FLOW SWITCHES

Condenser Paddle Type Flow Sensor

When condenser water is flowing, the flow switch con-
tact will close. Opening of the Condenser Water Flow
Switch Contacts for 2 continuous seconds will cause
unit shutdown. The flow switch status is checked 30
seconds into “System Run” and continuously thereaf-
ter. The Control Center will display the following mes-
sage: LOW CONDENSER WATER FLOW.

JOHNSON CONTROLS



FORM 160.82-PW1
ISSUE DATE: 3/19/2012

EVAPORATOR FLOW SENSORS

When flow is sensed, the flow sensor contacts are
closed. Opening of the flow sensor contacts (no flow)
for 2 continuous seconds causes a shutdown displaying
“LOW CHILLED WATER FLOW?”. The flow sensor
status is bypassed for the first 25 seconds of “System
Prelube”.

I/0 BOARD
PADDLE-TYPE FLOW SENSOR

1004

Board 2

CHILLED LIQUID : iqi
O 62 EI Digital
P6

EFFECTOR-TYPE FLOW SENSOR

(COM) (24VDC) CABLE 43
1000 1004

4 BLK
—
Flow 2; WHT. Digital
FSLL-103 | swiTCH IE RED Board 2
| 3 S GRN I P6
= | 62
|

1000 1004

LD16242

FIGURE 19 - EVAPORATOR FLOW SENSORS

Evaporator Effector Type Flow Sensor

When the Effector-type Flow Switch is used, the flow
switch uses the cooling effect of liquid to sense flow.

When the flow of liquid is sensed, the relay output is
turned on conducting current through the microboard's
digital input.

When no flow of liquid is sensed, the relay output is
turned off, this results in a no flow signal to the digital
inputs.

JOHNSON CONTROLS
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Evaporator Paddle Type Flow Sensor

When Evaporator Water is flowing, the flow switch
contact will close. If the flow switch opens for 2 sec-
onds, the unit shuts down.

TWO UNIT SEQUENCE CONTROL

Provides that cycling thermostat RWT will automati-
cally cycle either #1 or #2 unit. Timer 3TR is an addi-
tional feature which prevents simultaneous starting of
lead and lag unit following a power failure and elimi-
nates nuisance starting of lag unit due to periodic fluc-
tuations in temperature. For two unit sequence control
kit, order YORK Accessory Kit No. 466-61597T for
controls as specified with NEMA 1 enclosure.

RWT has 20°F to 80°F range with adjustable differen-
tial of 3-1/2 to 14°F; 6 ft. of capillary with 3/8" x 5"
bulb and 1/2" NPT brass well (maximum liquid DWP
300 psig). The thermostat is drawn to indicate its oper-
ation closes on rise. A 1/2" pipe coupling in the return
chilled water line from the building must be furnished
(by others) for RWT control well.

MULTIPLE UNITS (TWO) - SERIES
OPERATION

The supply chilled water temperature to the building
is normally determined by the “Chilled Liquid Temp.”
setpoint for Unit #2. When lead selector position of se-
quence control kit (Refer to Figure 20 on Page 42)
is Unit #1, the supply chilled water temperature to
the building will be the temperature control setpoint
on Unit #1 Control Center. If lower temperature is de-
sired, reprogram the “Chilled Liquid Temp.” setpoint
for Unit #1.
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FIELD CONNECTION DIAGRAM

TERMINAL BOARD IN
SEQUENCING CONTROL BOX

/SEE NOTE CC

MOO®O | 2 | 131 | 130 [ 134 [ 132 | 141 | 142
GRD.
| IscrReEws ! | | T | T T
T
L _ B
= Ilr i I I L
|I| a1 |1
II I 1!
| ' |
| | SEENOTEAA | | |
! ! Ch
| S |
I I J::- I ————— — I
R T I
I | | I
1 | _ L1
% 2 ; 64 | 1 2 2 2 “ 64 | 1
UNIT#1 UNIT #2

FIELD WIRING TERMINAL BLOCKS
DIGITAL BOARD 1, TERMINAL P5-1

IN CONTROL CENTER

FIGURE 20 - TWO UNIT SEQUENCE CONTROL
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ELEMENTARY DIAGRAM

LEAD
UNIT

| RWT
|
3TR

o O
SELECTOR SWITCH

NOTE FF

NOTES:
AA. RWT - RETURN WATER THERMOSTAT BY YORK.
CC. ALL REMOTE WIRING (BY OTHERS) TO BE #14 AWG
COPPER CLASS 1 N.E.C. CONTROL WIRE.
DD. ALL CONTACTS HAVE A MAXIMUM RATING
OF 125 VA @ 125VAC 50/60 HZ.
EE. 3TR - TIME DELAY RELAY, 100 SEC., “ON” DELAY.
FF. 4 POLE, DOUBLE THROW SNAP SWITCH (TOGGLE)

TWO UNIT SEQUENCE CONTROL - PARALLEL OR
SERIES WATER FLOW - LEAD SELECTOR AND CYCLING
THERMOSTAT (NOTES 2, 6, 8, 9, 10 AND 11)

NOTE EE

LD15842

KRWT LOCATION (IF USED)

RWT

TEMPERATURE CONTROL FUNCTION
IN CONTROL CENTER

COOLER
UNIT #2

T.S. = TEMPERATURE
SENSING UNITS

CHILLED WATER PIPING SCHEMATIC

FIGURE 21 - MULTIPLE UNITS (TWO) - SERIES OPERATION

LD15842a
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MULTIPLE UNITS (TWO) - PARALLEL
OPERATION - INDIVIDUAL UNIT PUMPS

This piping arrangement must take into account that
the chilled water pumps associated with each evapora-
tor are cycled ON and OFF with the unit. This results
in reduced chilled water flow rates whenever a single
unit can handle the cooling load. Because no chilled
water flows through the inoperative unit, the mixed
water temperature peculiar to using a single pump is
avoided. When one unit is cut-out by the sequence con-
trol (refer to Figure 20 on Page 42) the temperature
of the supply chilled water does not change.

TEMPERATURE CONTROL FUNCTION

RWT LOCATION IN CHILLER CONTROL CENTER

(IF USED)

-] T.S. = TEMPERATURE
SENSING
UNITS

UNIT #1

TEMPERATURE SUPPLY
CONTROL FUNCTION CHILLED
INCHILLER CONTROL | gy
CENTER WATER

TO SYSTEM

ONIT #2
CHILLED WATER PIPING SCHEMATIC
MULTIPLE UNITS - PARALLEL OPERATION:
IN THIS ARRANGEMENTS, THE INDIVIDUAL CHILLED
WATER PUMP IS STOPPED WHEN THE ONE UNIT IS
SHUT DOWN AT APPROXIMATELY 40% SYSTEM LOAD.
LEAVING CHILLED WATER TEMPERATURE IS CONSTANT
(£ 1/2°F) AT ALL LOADS. (NOTES 8 and 11)

LD16245

FIGURE 22 - MULTIPLE UNITS (TWO) PARALLEL
OPERATION - INDIVIDUAL UNIT PUMPS

MULTIPLE UNITS (TWO) — PARALLEL
OPERATION - SINGLE CHILLED WATER PUMP

For this piping arrangement, each chiller’s water sen-
sor is located in its own leaving water nozzle. This
produces a constant “mixed” chilled water tempera-
ture when both units are operating. When either unit
is cycled off by the sequence control (see Figure 20 on
Page 42), mixed chilled water temperature will rise
as a result of uncooled return water flowing through
the inoperative unit. For individual unit chilled water
pump piping, refer to Figure 23 on Page 43.

JOHNSON CONTROLS
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TEMPERATURE CONTROL FUNCTION
IN CHILLER CONTROL CENTER

UNIT #1

TEMPERATURE
CONTROL FUNCTION
IN CHILLER CONTROL
CENTER

RWT LOCATION
(IF USED) SUPPLY CHILLED
WATER TO SYSTEM

———

T.S. = TEMPERATURE
SENSING UNITS

(Coooer DHF

UNIT #2
CHILLED WATER PIPING SCHEMATIC

MULTIPLE UNITS - PARALLEL OPERATION:
IN THIS ARRANGEMENTS, WHEN ONE UNIT IS SHUT DOWN AT
APPROXIMATELY 40% LOAD, THE CHILLED WATER TEMPERATURE
SUPPLY TO THE SYSTEM RISES TO THE MIXED TEMPERATURE OF
THE CHILLED WATER LEAVING BOTH UNITS, FOR ALL LOADS DOWN
TO MINIMUM CAPACITY. LEAVING CHILLED WATER TEMPERATURE IS
CONSTANT (+ 1/2°F) AS LONG AS BOTH UNITS ARE IN OPERATION.
(NOTES 8 and 11)

LD16246

FIGURE 23 - MULTIPLE UNITS (TWO) PARALLEL
OPERATION - SINGLE CHILLED WATER PUMP

REMOTE LEAVING CHILLED LIQUID SETPOINT

Remote Leaving Chilled Liquid Temperature Setpoint
Reset can be accomplished by supplying (by others)
4-20mA or Control Center. The Leaving Chilled Liq-
uid Temperature Setpoint is programmable over the
range of 38°F to 70°F (water applications), 10°F to
70°F (brine applications). The setpoint can be remotely
changed over the range of the locally programmed Re-
mote Reset Temperature Range setpoint.

Analog Board 1, P7A Channel 13

38°F to +50°F = 4-20mA
setpoint

LD16247

FIGURE 24 - REMOTE HARDWIRED ANALOG
TEMPERATURE SETPOINT
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SECTION 4 - ENERGY MANAGEMENT SYSTEMS

The CYK chiller design allows for ease of interfacing
with Energy Management Systems (EMS). The Con-
trol Center includes unit status contacts, provisions
for remote control inputs and provisions for remote
setpoint reset of leaving chilled liquid temperature for
EMS interfacing.

Two unit status outputs are factory furnished through a
field wiring terminal board in the Control Center. Each
set of contacts are 170VAC power outputs, rated at 2
amperes resistive at 120VAC. Chiller status contacts
are provided for unit:

* Run (System Operating) — See Figure 15 on
Page 39.

* Anticipatory/Alarm — See Figure 16 on Page 39.

One input is available to the EMS, allowing for remote
control of unit operation. Input device contact rating
shall be 5 milliamperes at 115VAC. Field wiring termi-
nal 64 in the Control Center permits connection for the
following operation Remote Start/Stop Contacts.

Chiller cycling by the Energy Management System
should be minimized. It is possible to limit the com-
pressor motor amp draw indirectly or directly by the
following methods:

1. Application of Sequence Control Kit, so only one
unit is running, when a single unit can carry the
cooling load.

2. Reduce the compressor-motor kW input (and
thus amps), by raising the leaving chilled liquid
temperature through remote temperature control
setpoint in the “remote” operating mode. When
remote temperature reset is accomplished by

JOHNSON CONTROLS

supplying a 4-20 mA signal, refer to Figure 24
on Page 43. Through use of the remote tem-
perature control analog input on Analog Board
1, Channel 13, P7A connector the leaving chilled
liquid temperature may be reset via a 4 to 20mA
D.C. current signal.

. Current limiting of demand during pulldown may

be accomplished by using the standard PULL-
DOWN DEMAND LIMIT function provided
in the Control Center. The “Pulldown Demand
Limit” key can be programmed to limit compres-
sor motor current from 40 to 100 percent of full
load amperes, CYK Operation and Maintenance
Manual (Form 160.82-OM1).

. The Johnson Controls METASYS™ System may

be interfaced with the chiller Control Center to
provide unified chiller plant system control. The
METASY S™ System directly communicates with
the Control Center via the Ethernet port support-
ing the following protocals Modbus TCP, Ethernet
/IP. All temperatures, pressures, safety alarms and
cycling information known to the Control Center
are then available to the METASYS™ System for
integrated chiller plant control, data logging, and
local and remote operator displays. The network
ports also allow the Molbus RTU, Modbus ASCII,
and DF1 over the serial part to start, stop, and re-
set the chiller’s leaving chilled water and current
limit setpoints.

BACnet MS/TP and BACnet/IP are available
upon request through the Redlion DATA STA-
TION installed in the Quantum LX control center.
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The following factors can be used to convert from
English to the most common SI Metric values.

TABLE 2 - S| METRIC CONVERSION

MEASUREMENT MULTIPLY ENGLISH UNIT BY FACTOR TO OBTAIN METRIC UNIT
Capacity Tons Refrigerant Effect (ton) 3.516 Kilowatts (kW)
Power Horsepower 0.7457 Kilowatts (kW)
Flow Rate Gallons / Minute (gpm) 0.0631 Liters / Second (I/s)
Feet (ft) 0.3048 Meters (m)
Length
Inches (in) 25.4 Millimeters (mm)
Weight Pounds (Ibs) 0.4538 Kilograms (kg)
Velocity Feet / Second (fps) 0.3048 Meters / Second (m/s)
Feet of Water (ft) 2.989 Kilopascals (kPa)
Pressure Drop
Pounds / Square Inch (psi) 6.895 Kilopascals (kPa)

TEMPERATURE

To convert degrees Fahrenheit (°F) to degrees Celsius
(°C), subtract 32° and multiply by 5/9 or 0.5556.

Example: (45.0°F - 32°) x 0.5556 =27.2°C

To convert a temperature range (i.e., a range of 10°F)
from Fahrenheit to Celsius, multiply by 5/9 or 0.5556.

Example: 10.0°F range x 0.5556 = 5.6 °C range

JOHNSON CONTROLS
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