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FIG.1— SOLID STATE STARTER - FRONT VIEW - EXTERIOR

SECTION 1
INTRODUCTION

This instruction is a description of the operation, start-up
and troubleshooting of the YORK Liquid Cooled Solid
State Starter. It should be read thoroughly before servicing
this product. Due to the integration of the Solid State

Starter with the YORK MicroComputer Control Center an
understanding of the Control Center is necessary. There-
fore, this document should be used with referenced instruc-
tions on Page 2.

SECTION 2
THEORY OF OPERATION

OVERVIEW
(Refer to FIG. 2, 3 and 4)

The Liquid Cooled Solid State Starter provides a soft
continuous - current start for the compressor motor.
During the starting sequence the motor current is limited
to 45% of Delta Locked Rotor Amps. Thisis accomplished
by turning-on silicon controlled rectifiers (SCR’S) in a
"phase-back” technique during motor acceleration. A Trig-
ger Board provides the firing (Turn-ON) pulses to the
SCR’s based upon a control voltage (VCON or Delay
angle) provided by the Logic Board located in the Micro-
Computer Control Center. This control voltage determines
the magnitude of the "phase-back" delay.

The SCR assemblies are cooled by pump driven water
circulating in a closed loop through the SCR heatsinks and
a heat exchanger. As the water passes through the heat
exchanger it is cooled by system condenser water that is
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also flowing through the heat exchanger. The design of the
heat exchanger prevents the closed loop cooling water
from mixing with the condenser water. The Trigger Board
constantly monitors the temperature of the SCR as-
semblies, If the temperature of any assembly exceeds
100°C, the Trigger Board initiates a "High Temp (100°C)"
safety shutdown. Further, anytime the temperature ex-
ceeds 110°F, the system will be prevented from starting and
the water pump will be operated.

Proper starter operation requires that all phases of the AC
powerline voltage are present in the correct phase rotation
and the SCR firing pulses remain in correct synchroniza-
tion with the AC powerline. If these requirements are not
satisfied, the Trigger Board initiates a "Phase Rota-
tion/Loss" or "Out of Lock (OOL)" system shutdown,

Compressor motor protection circuits are provided on the
Logic Board. A "power fault" circuit provides protection
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from a rapid power line current interruptions and transient
switching. "Overload" and "fault current” circuits protect
the motor from continuous or instantaneous high current
levels,

A "half phase" circuit (Rev. "D" and later Logic Boards)
shuts down the chiller if 1/2 cycle of one phase of current
is not conducted to the compressor motor,

Anytime the starter initiates a system shutdown, the Logic
Board interrupts the "motor controller" circuit in the
MicroComputer Control Center. The Control Center ex-
ecutes the system shutdown and [0\ @0 & ¢ 1571 )
MOTOR CONTROLLER-EXT RESET - or = DAY
XX:XXAM/PM POWER FAULT - AUTOSTART

played on the control center display, the actual message
displayed is determined by the shutdown. Refer to "Section
4", Simultaneously, the appropriate Logic Board LED il-
luminates to annunciate the reason for shutdown. Some
starter initiated shutdowns allow the chiller to restart after
the cause clears; others require a manual reset on the
starter logic board to permit a restart as follows:

@ Overload —Manual Reset

e High Temp —
>100°C — Manual reset
> 110°F (Start Inhibit) — Auto-Restart after condition
clears

& Fault Current— Manual Resct

4

@ Power Fault — Auto-Restart after condition clears

® Phase Rotation/Loss — Auto-Restart after condition
clears

e Out Of Lock (OOL) — Auto-Restart after condition
clears

e Half Phase — Auto-Restart after condition clears
(Rev "D" Logic Boards and later)

Three phase AC power line voltage and three-phase com-

pressor motor current are displayed on the Micro-

Computer Control Center display. These values are

multiplexed out of the logic board to the MicroComputer

Control Center Micro Board. The microprocessor com-

pares the actual line voltage values with a minimum re-

quired threshold. If any phasec decreases below this

threshold the Micro Board initiates a system shutdown and

e v DAY XX:XXAM/PM LOW LINE |
is displayed on the Control Center display.

The Micro Board software also checks the three phase

motor current for unbalance conditions. If the motor cur-

rent unbalance exceeds the acceptable amount, the Micro

Board initiates a system shutdown. EVN@ ¢ ¢ 1118
MTR PHASE CURRENT UNBALANCE [EXESE o
on the Control Center display. Refer to MicroComputer
Control Center Operation Instruction Form referenced on
Page 2.
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SECTION 3
SYSTEM ARCHITECTURE

The following Liquid Cooled Solid State Starter com-
ponents are located in an enclosure mounted to the com-
pressor motor terminal box:

@ SCR Assemblies

e Current Transformers

@ Control Circuit Fuses

o Trigger Board

® Trigger Board Transformer (3-phase Delta)

A control power transformer is attached to the side of the
starter enclosure. This supplies 115VAC control power to
the starter and MicroComputer Control Center.

The starter logic board is mounted on a hinged door inside
the MicroComputer Control Center. (See FIG. 4)

SECTION 4

LOGIC BOARD
Located in the MicroComputer Control Center
{Refer to FIG. 5, 6 and 7)

Three current transformers, located in the Solid State
Starter, sense motor current and provide motor current
signals to the Logic Board. These current signals are com-
bined, buffered and applied to the power fault detector,
105% FLA detector, current limit detectors, fault current
detector and delay angle (VCON) generator.

The POWER FAULT DETECTOR prevents compressor
damage due to a momentary interruption of motor current
(transient torque condition). This condition is normally
caused by AC power line abnormalities. The motor current
signal applied to the power fault detector is calibrated by
the OVERLOAD pot. When the power fault detector sen-
ses that the motor current has decreased to 15% FLA, its
output initiates a 1 second pulse from the monopulse cir-
cuit and simultaneously latches on the "power fault" LED
and initiates a "lockout" to shut off gate pulses from the
Trigger Board. The LED will remain illuminated until
manually reset with the RESET pushbutton. The output of
the monopulse circuit causes relay K1 to de-energize for 1
second and then re-energize. Relay K1 contacts open for 1
second and then re-close. Since the relay K1 contacts are
interfaced to the motor controller circuit of the Micro-
Computer Control Center, the Micro Board interprets this
1 second interruption as a LCSSS initiated "power fault"
shutdown and displays

ﬂ on the keypad display. Simul-
taneously, the Micro Board initiates a chiller shutdown.
After the 150 second coastdown period (centrifugal
chiller) or 2 minute lockout delay (screw chiller), the Micro
Board automatically initiates a chiller start sequence if the
COMPRESSOR switch is in the "RUN" position. The
power fault detector circuit is inhibited for the first 4-17
seconds (7 seconds nominal) of chiller run time. To initiate
a chiller start, the MicroComputer Control Center applies
a start signal to the Logic Board. When the start signal is
received, it starts a 4-17 second inhibit timer. At the com-
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pletion of the timing sequence, the power fault detector is
permitted to operate.

The HALF PHASE DETECTOR (Rev "D" and later Logic
Boards) detects when one-half cycle (positive or negative
half cycle) of one phase (A, B, or C) of current is not
conducted to the compressor motor. To eliminate nuisance
trips, the detector will not produce an output until it has
detected 128 missing half cycles in 2 consequtive seconds.
If this criteria is met, the detector output transitions for 1
to 2 seconds causing relay K1 to de-energize (open) for 1
to 2 seconds. This causes the chiller to shut down and
display

ﬁ on the MicroComputer Control Center keypad
display. Simultancously, the "Half Phase" LED is il-
luminated via the latch circuit and will remain illuminated
until reset with the RESET pushbutton located on the
Logic Board. Following the 150 second coastdown period
(centrifugal chiller) or 2 minute lockout period (screw
chiller), the chiller will automatically restart if the COM-
PRESSOR switch is in the RUN position. This HALF
PHASE condition can be caused by a defective starter
component or AC powerline disturbance.

The 105% FLA DETECTOR rcceives the motor current
signal that has been calibrated by the OVERLOAD pot.
‘When the motor current reaches 105% FLA, the detector
causes the 105% FLA LED to illuminate and starts a 40
second timer. If the motor current remains at 105% FLA
or greater continuously for 40 seconds, the timer output
causes the "OVERLOAD" LED to latch on and K1 relay
to de-energize. The "OVERLOAD" LED will remain il-
luminated and K1 relay will remain de-energized until
manually reset with the RESET pushbutton. Since the relay
K1 contacts are interfaced to the motor controller circuit
of the MicroComputer Control Center, the Micro reads
the opening of this circuit and initiates a system shutdown,
MON XX:XXAM MOTOR CONTROLLER-EXT

p he MicroComputer Control

Center keypad display. As long as relay K1 contacts are
open {de-energized) the Micro will prevent a re-start of the

YORK APPLIED SYSTEMS



FORM 160.46-OMR,

HALF LATCH B HALF PHASE
PHASE
I DETECTCR
M8 +12vDC p—
- ] % 417 7) FAULT
I_‘_:- @ -ﬂ SECONDS Q) +12VDC
INTEALOCK  J1-7 = INHIBIT
N o5 Ki
gc E’ RECTIFIER ! POWER
«t ] 1 FAULT SECOND
3 MONOPAUSE OAD
2E o8 Ei RECTIFIER ! DETECTOR o SUEET
oc >
=3 1 1 @ 105% FLA @‘ 5
Za E‘ RECTIFIER ! f
= 105% FLA Il 40 SEC.
CURRENT TRANSFORMER Foveriono| perecTor ™ Tnen
43-2 OROT/LOSS
+30VDC +12vDC 12V o 100% FLA
UNREG. | I REGULATOR +12vDC & sTART ETECTO -6
Ja-2 peak [ | | current — —
CURRENT = o SECTION
J4 DETECTORS [] DETECTOR ooL
on N FAULT
9 ] 150% X START| | cumrenT ) i 4
VoL ] SumRent 1 LATCH] TEMP
VOLTAGE DETECTOR - .
FROM
TRIGGER @B
BOARD 7 L Toaw
ek 0 o= LATCH
Ml NERATOR RESET  CIRCUITS
ac = (VCON)
] 5 SAFETY
o 4567 x - SHUTDOWN
w — A
MUX a by L
202'22  our 115VAC TO 5 g = 2 b
LOGIC LEVEL ) g F w
£ so0v CONVERTER 5 = 2l 4l = T
lu—JuJ Q 8 ol @ g [0}
EEL LCSSS MODEL a o — SR o \ £ g
=2 - DETECTOR = 8 £ AAA
S @——i(AMMETER SCALE}) o o ] § @ T !
= 300V ADDRESS + 7% 2 9 I3 2 z §
2an w o ¥ Ll | = = =S S
£848 8 ¢ 3 g8

115 VAC
START SIGNAL

FIG. 5 -- LIQUID COOLED SOLID STATE STARTER - LOGIC BOARD BLOCK DIAGRAM

RELAY OUTPUT

chiller. Restart will occur automatically if the COMPRES-

SOR switch is in "RUN" position when the Logic Board porRe MOTOR CONTROLLER CIRCUIT

RESET pushbutton is pressed, (See Fig. 7, page 9), ener- S .

gizing K1 relay and causing the K1 contacts to close. | a2t cm 22 i
T # 53p~ |

When the motor current, as calibrated by the OVERLOAD %] i K1 CONTACTS ON i

pot., reaches 100% FLA the 100% FLA DETECTOR out- - N

put transitions from greater than 3.45VDC to 1.21— DIGHAL TP

3.45VDC. This output is applied to channel #1 of the logic 21

board multiplexer (MUX). Under program control, the

Micro Board reads this command by addressing MUX

channel #1. The Micro Board prevents the vanes from

further opening until the 100% FLA detector output tran- J

sitions to >3.46VDC. This occurs at 98% FLA. When the
Micro Board reads MUX channel #1 again, it sees this new
command and allows the vanes to open. If the motor
current increases to 104% FLA, the 104% FLA DETEC-
TOR transitions to <1.20VDC. When the Micro Board
reads MUX channel #1, this new command causes the
micro to drive the vanes closed. The vanes will continue to
be driven closed until the 104% Detector transitions to
1.21-3.45VDC at 102% FLA.

If the motor current ever reaches 150% of the calibrated
start current (45% X Delta LRA), the 150% OF START

YORK APPLIED SYSTEMS

FIG. 5A — MICROCOMPUTER CONTROL CENTER -
MOTOR CONTROLLER CIRCUIT

CURRENT DETECTOR output causes the "fault current”
LED to illuminate and start the 0.6 second timer. At the
completion of the timing sequence, the timer output causes
the latch circuit to illuminate the "OVERLOAD" LED and
de-energize K1 relay. The "OVERLOAD" LED will
remain illuminated and K1 relay will remain de-energized
until the latch circuit is manually reset with the RESET
pushbutton. Since K1 relay contacts are interfaced to the

7
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MicroComputer Control Center motor controller circuit,
the opening of K1 contacts causes the Micro Board to
initiate a system shutdown and display
[MOTOR CONTROLLEREXT RESET ISXU
display. As long as K1 contacts remain open the Micro
Board will prevent a system restart. However, restart will
occur automatically if COMPRESSOR switch is in "RUN"
position when the Logic Board RESET pushbutton is
pressed, energizing K1 relay causing the K1 contacts to
close.

The DELAY ANGLE (OR VCON) GENERATOR
produces a DC voltage that is applied to the Trigger Board.
This signal determines the firing angle of the gate pulses to
the SCR’s. When the LCSSS is commanded to start, the
delay angle generator receives the start signal via the
115VAC TO LOGIC LEVEL CONVERTER. The delay
angle generator outputs a voltage (= 4.0 VDC) that causes
the trigger board to turn-on the SCR’s at a phase-back
point on the 3@ AC powerline sinewave (= 90°). This point
is determined by the setting of the Start Current pot. to
limit the motor starting current to the proper value (45%
X Delta LRA). As the compressor motor accelerates to
synchronous speed, the motor current decreases at ap-
proximately the rate of acceleration. As the motor current
decreases, the delay angle voltage increases at the same
rate to a maximum level (= 9VDC) reached at
synchronous speed. At this point the SCR’s are turned on
during the full power line cycle.

8

The Lockout output of the Logic Board determines if the
Trigger Board will be enabled or inhibited. When the
Trigger Board is enabled, it provides gate pulses to turn-on
the SCR’s. When the Trigger Board is inhibited, no gate
pulses are applied to the SCR’s. Therefore, the motor will
not run. To start the compressor motor, the Micro-
Computer Control Center sends a 115VAC start signal to
the Logic Board. The 115VAC To Logic Level Converter
turns on the lockout transistor driving the lockout control
line to ground potential. This enables the Trigger Board.
To shut down the compressor motor, the MicroComputer
Control Center removes the 115VAC start signal. The
lockout transistor turns off causing the lockout control line
to go to +12VDC. This inhibits the Trigger Board. The
lockout output also controls the operation of the SCR
assembly cooling loop water pump. (Refer to Trigger
Board explanation, page 13, for description of water pump
control.) Finally, anytime the Logic Board or Trigger
Board initiates a chiller shutdown, the lockout transistor is
turned off cansing an immediate inhibiting of the Trigger
Board SCR gate pulses,

Two safety circuits, located on the Trigger Board check:
AC power line ¢ Rotation/Loss and Trigger Board Out Of
Lock (OOL) conditions. If the Trigger Board detects a
problem with either of the these conditions, the ap-
propriatc Logic Board input is driven to +12VDC for 1
second. This causes the appropriate LED to be latched on
and relay K1 to de-energize for 1 second. The LED will

YORK APPLIED SYSTEMS
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remain illuminated until the latch circuit is manually reset
with the RESET pushbutton. (Located on Logic Board).
The opening of K1 relay contacts will be sensed by the
Micro Board as explained earlier and a shutdown is in-
itiated and
LU Lo LR is displayed on the keypad display. Relay
K1 will be re-energized within 1 second by the appropriate
input to the Logic Board being driven to ground potential
by the Trigger Board. The Micro Board senses the closing
of K1 contacts and automatically initiates a chiller restart
if the COMPRESSOR switch is in the "RUN" position.
Refer to Trigger Board explanation, page 13, for descrip-
tion of "@ ROT/LOSS" and "OOL",

The Trigger Board monitors the temperature of the three
SCR heatsink assemblies with a thermistor attached to
each assembly. When that board detects that the tempera-
ture of any assembly exceeds 100°C it drives the Logic
Board input (J4-11) to 4+ 12VDC. This latches on the High
Temp LED and de-energizes K1 relay. The LED will
remain illuminated and K1 will remain de-energized until
the latch is manually reset with the RESET pushbutton
(Located on Logic Board). The opening of K1 contacts is
sensed by the Micro Board in the manner previously ex-
plained and the Micro Board initiates a chiller shutdown.
is displayed on the keypad display. The Micro Board will
not allow a chiller restart until K1 contacts close. This
occurs when the Trigger Board detects the heatsink
temperature falls below 110°F and the RESET (Located on
Logic Board) pushbutton is pressed. The Trigger Board
will transition the Logic Board input (J4-11) to ground
potential when the heatsink temperature falls below 110°F.
When the RESET (Located on Logic Board) pushbutton
is pressed K1 relay is again energized, the contacts close
causing the Micro Board to automatically initiate a chiller
restart if the COMPRESSOR switch is in the "RUN" posi-
tion.

When the temperature of any SCR heatsink assembly ex-
ceeds 110°F the MicroComputer Control Center will be
inhibited from starting the chiller. The Trigger Board
drives the Logic Board input (J4-10) to + 12 VDC when
this threshold is exceeded. This causes the High Temp
LED to illuminate and relay K1 to de-energize. The open-
ing of K1 contacts interrupts the MicroComputer Control
Center motor controller circuit. Fl[el/Ip ¢ & ¢ .1
MOTOR CONTROLLER-EXT RESET i eV LY
long as the motor controller circuit (FIG. 5A) is inter-
rupted the Micro Board will inhibit a chiller start. When
the Trigger Board detects the heatsink temperature falling
below 110°F it drives the Logic Board input (J4-10) to
ground potential. This causes the High Temp LED to
extinguish and K1 to energize. The closing of K1 contacts
completes the motor controller circuit and the Micro
Board automatically initiates a chiller start if the COM-
PRESSOR Switch is in the "RUN" position. Typically, when
the chiller is shut down after having been running at 75%-
100% FLA the heatsink temperature will exceed 110°F for
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a few minutes after shutdown. The cooling loop water
pump will run during this time to cool the SCR assemblies.
Refer to description of Trigger Board for explanation,
page 13, of cooling loop water pump operation.

Phase "A", "B", and "C" motor current analog signals are
input to the multiplexer (MUX) channels 5, 6 and 7 respec-
tively. Under program control, the Micro Board reads
these motor current values by addressing the MUX. The
Micro Board displays these values on the keypad display,
checks for current unbalance and uses the highest of these
values to perform current limit functions. (Refer to Micro-
Computer Control Center description in Form referenced
on Page 2).

Phase "A", "B" and "C" AC power line voltage analog values
are inputs to MUX channels 4, 3 and 2 respectively. Under
program control, the Micro Board reads these values by
addressing the MUX. The Micro Board displays these
values on the keypad display and initiates a system shut-
down if any phase falls below a minimum threshold. (Refer
to MicroComputer Control Center description in Form
referenced on Page 2.)

In order for the motor current and AC line voltage to be
accurately displayed by the Micro Board, a reference volt-
age is applied to MUX channel 0. Under program control,
the Micro Board reads this voltage by addressing the
MUZX. This voltage is a result of the output of the LCSSS
Model Detector Circuit and the position of the 300V/600V
voltmeter scale jumper. The model detector circuit output
is an analog voltage representing the maximum current
capability (ammeter full scale) of the starter being used.
The position of the 300V/600V jumper determines the full
scale voltage of the Micro Board "Voltmeter" display.
Therefore, the combined output of this circuit tells the
Micro Board the maximum amps and volts that can be
displayed for a given starter application. This is necessary
because there are four different models (sizes) of Liquid
Cooled Solid State Starters (7L, 14L, 26L, 33L). Each
model has a different current capability as follows:

MODEL] MIN. | MAX. | MAX MAX. START |MAX. DISPLAY
FLA | FLA | LRA CURRENT AMPS
7L 100 260 1556 700 750
14L 150 510 3111 1400 1500
261 250 850 5780 2600 2800
a3l 430 1050 | 7335 3300 3500

Also, within these model classifications, there are various
line voltage applications. The available 60Hz voltage ap-
plications are 200/208, 220/230/240, 440/460/480 and
550/575/600. One 50Hz voltage application is available at
380/400/415. The LCSSS mode! numbers reflect this clas-
sification as follows on Page 11.

There are four different Logic Boards for the LCSSS. Each
model (7L, 14L, 26L, 33L) uses a different Logic Board.
Each of these Logic Boards outputs a unique voltage from

YORK APPLIED SYSTEMS



LINE VOLTAGE APPLICATION
MODEL (VAC)
7L-46 440/460/480
7L-58 550/575/600
7L-50 380/400/415
14L-17 200/208
14L-28 220/230/240
141 -46 440/460/480
14L-58 550/575/600
14L-50 380/400/415
26L-17 200/208
26L-28 220/230/240
26L-46 440/460/480
26L-58 550/575/600
26L-50 380/400/415
33L-17 200/208
33L-28 220/230/240
33L-46 440/460/480
33L-50 380/400/415

the LCSSS model detector circuit for ammeter full scale.
The 300V/600V jumper (J5) is then placed in the
appropriate position for the AC power line application.
When used on 200/208 and 220/230/240 VAC applications,
the jumper on J5 should be placed in the 300V position.
When used on 440/460/480, 550/575/600 and 380/400/415
VAC applications the jumper on J5 must be placed in the
600V position, On new chiller start-ups this jumper is in the
appropriate position as received from the YORK Factory.
However, if the Logic Board is field replaced the service
technician must place the jumper in the proper position.
(See FIG.’s 6 & 7, Pages 8 & 9).

For proper operation, the motor current detection circuits
require that the current transformers are connected to the
Logic Board. The current transformers are connected to
the Logic Board via P1/J1. To assure that P1 is connected
to J1, an interlock circuit is employed. Connector P1 con-
tains a jumper between pins 7 and 8. When P11s connected
to J1, pin 8 is shorted to ground via the jumper in P1. This
allows relay K1 relay to remain energized. However, if P1
is not connected, pin 8 floats to + 12VDC. This causes relay
K1 to de-energize, interrupting the MicroComputer Con-
trol Center motor controller circuit (FIG. 5A). The Micro
Board will initiate a system shutdown and display

on
the keypad display. The chiller will not be allowed to start
until connector P1 is connected to J1.

LOGIC BOARD INDICATOR LED’S
(Refer to FIG. 7)

e OVERLOAD —indicates the system is shutdown be-
cause the motor current has exceeded 1509 of starting
current (45% X Delta LRA) for .6 seconds or 105%
FLA for 40 seconds. Reset with RESET pushbutton.

e HIGH TEMP—indicates the system is shutdown be-
cause the temperature of an SCR heatsink assembly has
exceeded 100°C. Reset with RESET pushbutton, Also
indicates the system is shutdown and the temperature
of an SCR heatsink assembly exceeds 110°F. Typically,

YORK APPLIED SYSTEMS
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the temperature will exceed 110°F immediately after any
shutdown if the starter was running in a high tempera-
ture environment under heavy current load. The cooling
loop water pump will continue to run after system shut-
down to cool the SCR heatsink assemblies. When the
temperature decreases below 110°F, the LED will auto-
matically extinguish. The chiller will be prevented from
starting while this LED is illuminated.

o HALF PHASE — Indicates that 1/2 cycle (positive or
negative half cycle) of 1 phase (A, B, or C) of AC
powerline current was not conducted to the compressor
motor for a period of 2 continuous seconds while the

chiller was running. This could be caused by a defective fdq{[i]'}

starter component or an AC powerline disturbance.
The chiller will automatically restart. The LED will
remain illuminated until the RESET pushbutton is
pressed.

e FAULT CUR. (Fault Current) —indicates the motor
current has exceeded 150% of starting current (45% X
Delta LRA). This is a non-latching indicator that only
illuminates for about 1 second when this fault occurs.

® 105% CURRENT —indicates the motor current is equal
to or greater than 105% FLA.

o PWR. FAULT (Power Fault) — indicates the motor cur-
rent has decreased to less than 15% FLA. This initiated
a "power fault" shutdown and the chiller automatically
restarted. Press RESETpushbutton to extinguish. This
shutdown is typically caused by an AC power line dis-
turbance.

e PH. ROTATION/LOSS —indicates there is, or was a
system shutdown caused by an AC power line phase
rotation problem, or a loss of voltage in a phase. If this
occurs while the chiller is running, the chiller will shut-
down and automatically restart. If this problem is
detected while chiller is not running, chiller will be
prevented from starting until problem clears. Press
RESET pushbutton to extinguish.

o TRIG. OOL (Trigger Out Of Lock) —indicates there is
or was a system shutdown caused by a disturbance on
phase "A" of the AC power line, or Trigger Board
failure. If this occurs while the chiller is running, the
chiller will shut down and automaticaily restart. If this
problem is detected while chiller is not running, chiller
will be prevented from starting until problem clears.
Press RESET pushbutton to extinguish.

LOGIC BOARD INPUTS AND OUTPUTS
(Refer to FIG.’s 6 and 7)

NOTE: All measurements made to GND (J3-1) unless
otherwise noted.

J1-PINS

J1-1/2 Phase "A" motor current input from current trans-
former (2T). DC voltage is read with digital
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J1-3/4

J1-5/6

J1-7

J1-8

J2-1

J2-2

J2-3

J2-4

J3-1
J3-2

J4-1
J4-2
J4-3

J4-4

12

voltmeter across resistor R1 (bottom of R1 is
GND). Voltage read should be:

I motor X 1.414 2
—crrato X% * 31

CTRATIO

1 = motor current in phase
CT ratio =700(7L), 1400(14L)
2600(26L), 3300(33L)

VDC =

Phase "B" motor current input from current trans-
former (3T). DC voltage is read across resistor R2

(bottom of R2 is GND). Refer to J1-1/2 to calcu-
late voltage.

Phase "C" motor current input from current trans-
former (4T). DC voltage is read across resistor R3
(bottom of R3 is GND). Refer to J1-1/2 to calcu-
late voltage.

GND. Part of current transformer connector in-
terlock.

Current transformer connector interlock circuit.
0VDC when connector P1 connected to Logic
Board J1; +12VDC when P1 not connected.

2-PINS

One side of safety shutdown relay K1 contacts.
Connected to MicroComputer Control Center
"motor controller” circuit. 115VAC as measured
to TB5-2 (MicroComputer Control Center) when
Logic Board will allow chiller to run.

One side of safety shutdown relay K1 contacts.
Connected to MicroComputer Control Center
"motor controller" circuit. 115VAC as measured
to TB5-2 (MicroComputer Control Center).

Start signal input. 115VAC as measured to J2-4.

115VAC neutral (grounded conductor).

J3-PINS
Power supply input ground (GND).
+30VDC unregulated power supply input.

J4-PINS
GND.
+30VDC unregulated to Trigger Board.

Lockout output to Trigger Board. 0VDC when
Logic Board is commanding Trigger Board to
provide gate pulses to SCR’s to run compressor
motor. Otherwise +12VDC.

Phase ROT/LOSS input from Trigger Board.
+12VDC when Trigger Board detects a phase

Ja-5

J4-6

Ja-7

J4-8

Ja-9

J4-10

Ja-11

J4-12

J5

Jé-1

J6-2

J6-3

J6-4
J6-5

rotation problem, or loss of AC power line voltage
in any phase. Otherwise, 0VDC.

VCON (dclay angle) output to Trigger Board.
Approximately 4VDC at compressor start. In-
creases to approximately 9VDC at the same rate
as motor current decreases.

Phase "C" AC power line input from Trigger
Board. Refer to Trigger Board inputs and outputs
J1-6 for voltage.

Phase "B" AC power line input from Trigger
Board. Refer to Trigger Board inputs and outputs
J1-6 for voltage.

OOL (Out Of Lock) signal from Trigger Board.
+12VDC when Trigger Board is Out Of Lock.
0VDC otherwise.

Phase "A" AC power line input from Trigger
Board. Refer to Trigger Board inputs and outputs
J1-6 for voltage.

High Temp (> 110°F) input from Trigger Board.
+12VDC when Trigger Board detects any SCR
heatsink temperature exceeds 110°F. Otherwise
0VDC.

High Temp (> 100°C) input from Trigger Board.
+12VDC when any SCR heatsink temperature
exceeds 100°C. Otherwise OVDC.

Cable shield (GND).
J5-PIN
1600V  Jumper placed in 600V position
2 when used on 440/460/480,
3 300V 550/575/600 and 380/400/415 VAC
applications,
i 600V Jumper placed in 300V position

when used on 200/208 or
220/230/240 VAC applications.

2
3| 300V

J6-PINS

22 address bit from Micro Board. +12VDC in
active state. Otherwise, 0OVDC.

2! address bit from Micro Board. +12VDC in
active state. Otherwise, OVDC,

29 address bit from Micro Board. +12VDC in
active state, otherwise, 0VDC.

+5VDC Regulated from Mictro Board.

GND. from Micro Board.
YORK APPLIED SYSTEMS



J6-6  Multiplexed 0-5VDC output to Micro Board as
follows:
ADDRESS DATA

000 STARTER MODEL-7L, 14L, 26L, 33L, (am-
meter scale) and voltmeter full scale as follows:

7L/300VAC =.294VDC NOMINAL
14L/300VAC =1.00VDC NOMINAL
26L/300VAC =2.09VDC NOMINAL
33L/300VAC =3.48VDC NOMINAL
7L/600VAG = .594VDC NOMINAL
14L/600VAC = 1.50VDC NOMINAL
26L/600VAC =2.75VDC NOMINAL
33L/600VAC = = 3.88VDC NOMINAL

001 Current limit commands as follows:

<98%FLA= =3.46VDC
= 100%FLA =1.21-3.45VDC
104%FLA = < 1.20VDC

010 Phase "C" AC line voltage analog
Value (DC) as follows:

VAC

300VAC scale = Vout (DC) = 579
60 cale = - YAC
OVAC scale = Vout (DC) = 1358

011 Phase "B" AC line voltage analog value.
Refer to address 010.

100  Phase "A" AC line voltage analog value.
Refer to address 010.

101 Phase "A" motor current analog value. 0-4.7VDC
analog voltage. Linear between 0-4.7VDC, Fac-
tory calibrated to provide the following at full

scale amps.
MODEL FULL SCALE AMPS OUTPUT
7L 750A 4.7VvDC
14L 1500A 4.7VDC
26L 2800A 4.7VvDC
33l 3500A 4.7VDC

110 Phase "B" motor current analog value.

Refer to address 101.

111 Phase "C" motor current analog value.
Refer to address 101,

TRIGGER BOARD

(Refer to FIG.’s 8, 9, and 10)

The primary of a 3-phase delta step-down transformer is
connected to the 3-phase AC power line that supplies
power to the compressor motor, The transformer secon-

YORK APPLIED SYSTEMS
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dary is connected to the Trigger Board. Phase "A" is ap-
plied to the Phase Detector/Comparator circuit. The out-
put of this circuit drives a voltage controlled oscillator
(VCO) that produces pulses that are in phase with phase
"A" of the AC power line. To assure that the VCO output
is in phase with the AC power line, the VCO output is
inputed to the Phase Detector/Comparator. The phase "A"
power line sinewave is compared to the VCO output and
if a phase difference exists, the OOL (Out of Lock) output
(J1-8) generates 2 second long +12VDC pulses for as long
as the difference exists. The OOL output is applied to the
Logic Board and the Logic Board initiates a chiller shut-
down.

Phase "B" and "C" transformer secondaries and the VCO
output are applied to the Phase ROT/LOSS Section. This
circuit determines if all phases are present and the phase
rotation is correct. If any phase is missing or if the phase
rotation is incorrect, the Phase ROT/LOSS Section drives
the BROT/LOSS output (J1-4) to +12VDC for as long as
the problem exists. This output is applied to the Logic
Board and the Logic Board initiates a chiller shutdown.

The Trigger Board generated phase "A" pulses (VCO
Output) are applied to the 3-Phase Pulse Generator. From
the phase "A" reference input, this circuit generates 3-
phase SCR gate enable pulses. A pulse is generated for the
positive half cycle and negative half cycle SCR for each
phase. The VCON signal (J1-5) from the Logic Board
determines the delay angle of the pulses (Refer to explana-
tion under description of Legic Board page 7). These
pulses are applied to the respective Gate Pulse Generators
for each phase. The outputs of these circuits provide the
gate puises to the SCR’s. When gate pulses are present the
SCR’s conduct and allow current to flow to the compressor
motor. When the MicroComputer Control Center com-
mands the starter to run the compressor motor, the Logic
Board drives the Lockout input (J1-3) to ground potential,
This enables the 3-Phase Pulse Generator. A stop com-
mand causes the Logic Board to drive the Lockout input
to +12VDC. This disables the gate pulses causing the
SCR’s to turn-off.

SCR heatsink temperature is sensed by a thermistor lo-
cated on each heatsink assembly. These thermistors arc
connected to the SCR Assembly Temperature Detector
circuit. If the temperature of any assembly exceeds 100°C,
the High Temp. output (J1-11) (100°C) to the Logic Board
is driven to + 12VDC to cause the Logic Board to initiate
a chiller shutdown. This is a safety shutdown and the Logic
Board will prevent a chiller restart until manually reset.
(Refer to description of Logic Board page 8). If the chiller
is shutdown and the temperature exceeds 110°F, the High
Temp. (110°F) (J1-10) output to the Logic Board is driven
to +12VDC. This causes the Logic Board to prevent the
chiller from starting until the output is driven to ground
potential. This occurs when the temperature falls below
110°F. (Refer to description of Logic Board page 10). To
expedite the cooling of the SCR heatsinks during this

13
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FIG. 9 — TRIGGER BOARD —BLOCK DIAGRAM
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period, the SCR Assembly Temperature Detector ener-
gizes K1 Relay to run the cooling loop water pump until
the temperature falls below 110°F.

Relay K1 controls the operation of the cooling loop water
pump. The lockout signal (J1-3) from the Logic Board
transitions to ground potential to start the compressor
motor. This causes relay K1 to energize closing K1 con-
tacts. As long as K1 contacts are closed the pump will run.
When the lockout signal transitions to +12VDC to shut-
down the chiller, K1 de-energizes, (provided the thermis-
tor temperature is below 110°F), opening the K1 contacts.
This stops the pump. Therefore, the cooling loop water
pump may start and stop with the compressor motor. Final-
ly, as detailed earlier, K1 relay will be energized by the SCR
Assembly Temperature Detector any time any heatsink
temperature exceeds 110°F. This causes the pump to run.
‘When the temperature falls below 110°F, the temperature
detector de-energizes K1 relay causing the pump to stop.

TRIGGER BOARD - Inputs and Outputs
(Refer to FIG.’s 8-10)

NOTE: Unless otherwise noted all measurements made to
GND. (J1-1)

J1-PINS
J1-1
J1-2

Power supply input, GND.

Power supply input, 30VDC unregulated from
logic board.

LOCKOUT input from Logic Board. 0VDCto run
compressor motor. + 12VDC to stop compressor.

J1-3

J1-4 PHASE ROT/LOSS output. +12VDC when
phase rotation or loss of phase problem. Other-

wise OVDC.,

J1-5 VCON (Delay Angle) output. Approximately
4VDC at compressor start. Increases to ap-
proximately 9VDC at the same rate as motor cur-

rent decreases.

J1-6  Phase "C" AC power line output to Logic Board.

200VAC applications = 9.52-12.18VAC
230VAC applications 10.95-14.11VAC
460VAC applications 10.95-14.11VAC
575VAC applications = 13.70-16.97VAC
400VAC(50Hz)applications = 9.05-12.21VAC

Phase "B" AC power line output to Logic Board.
See J1-6 for voltage.

J1-7

J1-8  OutofLock (OOL) output. +12VDC when Trig-

ger Board is out of lock. 0VDC otherwise.

J1-9  Phase "A" AC power line output to Logic Board.

See J1-6 for voltage.

J1-10 High Temp (> 110°F) output to Logic Board.
YORK APPLIED SYSTEMS

J1-11

J1-12

J2-1

J2-2

J3-1

J3-2

Ja-1

Ja-2

J5-1
J5-2

J6-1

J6é-2

J7-2

Jg-1

J8-2

Je-1
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+12VDC when any SCR heatsink temperature
exceeds 110°F. Otherwise 0VDC.

High Temp (>100°C) output to Logic Board.
+12VDC when any SCR heatsink temperature
exceeds 100°C. Otherwise OVDC.

Cable shield. Not connected at Trigger Board.
Connected to GND. at Logic Board.

J2-PINS
Phase "A" SCR assembly thermistor input.
8.8VDC-11VDC @ room temperature (100°F-
55°F) measured to J2-2. Thermistor resistance is SECIEUE
53K OHMS-20K OHMS @ 100°F-55°F. Ref. [}
Table 1.

See J2-1.

J3-PINS

Phase "B" SCR assembly thermistor input.
Measured to J3-2. See J2-1 for voltage.

See J3-1.

J4-PINS

Phase "C" SCR assembly thermistor input.
Measured to J4-2. See J2-1 for voltage.

See J4-1.

J5-PINS
115VAC input.
115VAC neutral input.

J6-PINS

Phase "A" upper SCR gate output. 1-3VAC as
measured to J6-2.

Phase "A" upper SCR cathode. See J6-1.

J7-PINS

Phase "A" lower SCR gate output. 1-3VAC as
measured to J7-2.

Phase "A" lower SCR cathode. See J7-1.

J8-PINS

Phase "B" upper SCR gate output. 1-3VAC as
measured to J8-2,

Phase "B" upper SCR cathode. See J8-1.

J9-PINS

Phase "B" lower SCR gate output. 1-3VAC as
measured to J9-2,
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TABLE 1 — LCSSS - SCR THERMISTOR J9-2  Phase "B" lower SCR cathode. See J9-1.

CHARACTERISTICS
J10-PINS
TEMP°F TEMPC R-THERMISTOR|V-THERMISTOR .
(NOMINAL) (NOMINAL) J10-1 Phase "C" upper SCR gate output. 1-3VAC as
measured to J10-2.
105 40.56 5.236K0 8.070v
106 41.11 5.123KQ 8.012V J10-2 Phase "C" upper SCR cathode. See J10-1.
107 41.67 5.009KQ 7.952V
108 42.22 4.901KQ 7.893V J11-PINS
109 42.78 4.793K) 7.833V J11-1  Phase "C" lower SCR gate output. 1-3VAC as
110 4333 | 4.690K0 7.773V measured to J11.2
111 43.89 4.588K(2 7.713V )
112 44.44 4.489K0 7.653V J11-2 Phasc "C" lower SCR cathode. See J11-1.
113 45.0 4.392KO 7.592V
114 45.56 4.297K} 7.531V J12-PINS
115 46.11 4.206K0 7.471V
120 48.80 3.779K0 7.165V J12-1 Phase "A" AC power line input from 1T trans-
130 54.44 3.066K0) 6.551V former (3¢ Delta). Measured to J12-4. See J1-6
140 60.00 2.503KQ 5.944V for voltages.
150 65.56 2.056K80 5.356Y J12-2 Phase "B" AC power line input from 1T trans-
160 71.11 1.698KQ 4.797V former (3¢ Delta). Measured to J12-4. See J1-6
170 76.67 1.411KQ 4.275V for voltages.
180 82.22 1.178K0 3.792V
190 87.78 989K 3.353V J12-3 Phase "C" AC power line input from 1T trans-
200 93.33 .834KQ) 2.957V former (3@ Delta). Measured to J12-4. See J1-6
207 97.22 742.30) 2.706V for voltages.
208 97.78 730.1Q2 2671V
209 98.33 718.40 2.638V J12-4 GND.
210 98.88 706.8() 2.604V
211 99.44 695.30 2571V J13-PINS
212 100.00 683.90 2.538V J13-1 Switched 115VAC to cooling loop water pump
213 100.56 673.70 2.508V motor, 115VAC when pump is commanded torun.
214 101.11 662.900 2.476V OVAC when commanded to stop. Measured to
215 101.67 652.20 2.444V J5-2.
216 102.22 641.80 2.413V
217 102.77 631.7Q2 2.383V J13-2 115VAC as measured to J5-2.

@0

J11

J5

Jiz2

o060 [@0)]

OEEOOE

[e}o) 0] [e10)] (e)e)| [eXe)]

J10 J8

00z

J4 J3 J2

[0]0[0/6/60)

00| [0F] |[O0®

FIG. 10 — TRIGGER BOARD PIN LOCATION DIAGRAM
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HEATSINK
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ONE FOR !
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FIG. 11—SOLID STATE STARTER —WITH TRIGGER BOARD REMOVED SHOWING HEATSINKS

OUTLET
WATER
HEADER

1/4" FLARE AIR VENT

INLET WATER HEADER

FIG. 12 — REAR VIEW OF SOLID STATE STARTER SHOWING WATER HEADERS
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FLEXIBLE HOSE

FIG. 12A — REAR VIEW OF STYLE “A” SOLID STATE STARTER SHOWING WATER HEADERS
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~N
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SCR HEATSINK
(SEEFIG. 11)

INLET

FILL
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CONDENSER WATER

TO/FROM WATER BOX

HEAT EXCHANGER

FIG. 13 — HEATSINK COOLING LOOP
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HEATSINK COOLING LOOP
(Refer to FIG.’s 11, 12, 13 and 14)

The SCR heatsink assemblies are cooled with water cir-
culating in a closed loop. Water is circulated through the
rear heatsink of each SCR assembly where the water ab-
sorbs heat from the heatsink. The heated water then pas-
ses through the outer jacket of a heat exchanger and is then
returned to the SCR heatsink assemblies. As the heated
water passes through the outer jacket of the heat ex-
changer, it gives up its heat to system condenser water flow-
ing through the center pipe of the heat exchanger. The
closed loop heatsink water never mixes with system con-
denser water; it is isolated from condenser water by the
heat exchanger. The closed loop water is circulated by a
pump connected to the heat exchanger. However, con-
denser water is forced through the heat exchanger by the
pressure differential of the condenser shell input and out-
put.

The cooling loop is filled with water at system commis-
sioning by the service technician. Refer to below.

COOLING LOOP FILL INSTRUCTIONS:
(Refer to FIG.’s 12, 13, 14)

The following procedure details the method of filling the
cooling loop. Typically, the loop can be filled with ordinary
tap water. However, if local water is highly mineralized,
distilled water is preferred. All Style “A” starters and
previous style starters equipped with Style “A” SCR
assemblies (York P/N 371-01184/01185-XXX) must be
filled with distilled water and corrosion inhibitor. Typically,
the cooling loop water would never be changed. Exceptions
would be if a cooling loop component is changed or those
installations that require water evacuation over winter
months due to freeze potential.

REQUIRED MATERIAL:
ITEM DESCRIPTION QUANTITY
1 12" length of 1/4" copper tube 1EA.
bent in "U" shape with 1/4"
flare nut on one end.
2 Garden hose, 5/8" diameter, cut 1 EA.
to 5 ft. length with male garden
hose connector on one end.
Other end has no connector.*
3 Funnel, wide mouth 1EA.
4 Bucket 1 EA.
5 Water jug. 1EA.
6 Heat exchanger garden hose 1EA,
fill adapter (Shipped inside oil
drip collection bottle).
(Continued)

* A 5ft. length will be long enough to fill the smallest to the largest
compressor.

YORK APPLIED SYSTEMS

ITEM

7 Corrosion inhibitor, AL/CU -

8 Distilled water (if required,

FORM 160.46-OM3.1

DESCRIPTION QUANTITY

1 EA.
(If required, see above). New

chillers 1 oz. bottle provided

inside oil drip collection

bottle in MicroComputer

Control Center. SCR replace-

ment assemblies - 1 oz. bottle

supplied with replacement kit
(375-03048-XXX).

1/2 GAL.
see above).

FILL PROCEDURE:

1

2.

Assemble the material listed above.

Remove the cap from the air vent located on the upper
water header.

Install air vent assembly (Item 1) to air vent. Position
to allow water to drain into bucket (Item 4).

Position bucket (Item 4) under air vent assembly to
catch water.

Connect heat exchanger garden hose fill adapter (Item
6) to heat exchanger. Connect garden hose (Item 2) to
fill adapter. (Item 6).

The service technician should be in position to hold the
hose in an upright position so the top of the hose is
above the upper (outlet) water header.

Insert the funnel (Item 3) into the top end of the hose.
Style “A” starters and those starters equipped with

Style “A” replacement SCR assemblies (P/N 371-
01184/01185-XXX):

a. Pour approximately 2 pints distilled water (Item 8)
from jug (Item 5) into funnel (Item 3) to begin
filling cooling loop.

b. Mix approximately 1 pint distilled water with corro-
sion inhibitor (Item 7) in jug and pour solution into
funnel.

c. Proceed to Step 9.

All others:

a. Pour water (distilled or tap - see above) from jug
(Item 5) into funnel (Item 3) to fill cooling loop.

b. Proceed to Step 9.
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STARTER
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WATER INLET
HOSE FROM
WATER PUMP
TO WATER
HEADER

FIG. 14 — LOCATION OF HEATSINK COOLING COMPONENTS

9. Continue filling cooling loop until water begins to flow
from air vent removing as much air as possible. If
corrosion inhibitor has been added, try to keep loss to
a minimum.

10. Lower funnel to level of upper water header to stop
water from flowing from air vent.

11. Immediately remove air vent assembly (Item 1) and
cap air vent,

12. Remove hose from heat exchanger fill valve and empty
residual water from hose into bucket.

13. Run cooling loop pump for 5 minutes by removing
connector P2 from J2 on Trigger Board. When 5
minutes have elapsed, stop pump by connecting P2 to
J2 on Trigger Board.

14. Repeat steps 1 through 12 to assure that the cooling
loop is completely filled with water and all air has been
evacuated.

15. Check all water connections for leaks.
DRAIN PROCEDURE

Remove drain plug and allow water to drain into bucket.

SECTION 6
SYSTEM GALIBRATION

Due to the integration of the starter Logic Board into the
MicroComputer Control Center, the system calibration in-

structions are included in the MicroComputer Control
Center Service Instruction referenced on Page 2.

SECTION 7
START-UP CHECKLIST

e IMPORTANT!!! - Remove all debris from left-hand
compartment of starter cabinet where AC powerline
cables attach to starter bus bars. This includes nuts,
bolts, washers, hand tools, test equipment, etc. Motor
starting current creates strong magnetic fields that can
pull metal objects into the starter bus bars possibly
causing short circuits and damaging the Solid State
Starter!!
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e Fill SCR heatsink assembly cooling loop with water per
instructions on page 19.

e Verify correct position of 300V/600V AC powerline ap-
plication jumper on starter Logic Board. On 200/208V
AC and 220/230/240V AC applications the jumper
must be in the 300V position. On 440/460/480V AC,
380/400/415V AC and 550/575/600V AC applications

YORK APPLIED SYSTEMS



550/575/600VAC applications the jumper must be in
the 600V position.

@ On the MicroComputer Control Center, verify the fol-
lowing have been properly entered: (Refer to Micro-
Computer Control Center Service Instruction
refernced on Page 2).

a) Chiller full load amps setpoint.
b) Supply voltage range setpoint.

FORM 160.46-OM3.1

@ Verify calibration of Logic Board start current and
overload current. (Refer to Calibration Instructions in
MicroComputer Control Center Service Instruction ref-
erenced on Page 2.

e Verify that jumper J7 has been removed from starter
Logic Board.

SECTION 8
TROUBLESHOOTING

The following procedures are designed to guide the service
technician along the path that leads to the identification of
the cause of the problem. The service technician should
understand the operation of the Liquid Cooled Solid State
Starter and function of each major component and PC
board. It is recommended that the service technician read
and understand the information contained in this instruc-
tion prior to troubleshooting this product. Also, the service
technician must understand the system interface, and be
able to utilize system wiring diagrams to follow signal flow
throughout the system. Due to the integration of the Liquid
Cooled Solid State Starter with the MicroComputer Con-
trol Center, a knowledge of the MicroComputer Control
Center is also necessary (Ref. Form listed on Page 2).

Several levels of documentation are required for the
troubleshooting process. The Liquid Cooled Solid State
Starter wiring diagram, supplicd with every starter is the
top level document. It provides the overall wiring and
configuration. Sections of this instruction provide the re-
quired lower levels, Specifically, block diagrams provide
signal flow and simplified representations of PC board
circuitry. The "Inputs and Outputs" of each board provide
details of the required voltage levels at all connectors on
the PC boards.

The following are the major categories of problems in-
cluded in the troubleshooting procedures:
e Starting Problem.

@ Overload (while running).

e Overload (while starting).

e Power Fault,

e OOL.

e PROT/LOSS.

e High Temp.

# Cooling Loop and Water Pump.

@ Motor Current Display.

® AC Power Line Voltage Display.

o Half Phase.

Begin the troubleshooting process by selecting the ap-
propriate procedure. It is not necessary to sequentially

YORK APPLIED SYSTEMS

perform all of them. Perform a procedure only if there is a
problem with that function.

REPLACING AN SCR ASSEMBLY

If it becomes necessary to replace an SCR, the entire SCR
heatsink assembly must be replaced. SCR’s are not in-
dividually replaceable.

Early vintage starters (7L, 14L, 26L, 33L, - P/N 371-
01071/01072-XXX) were supplied with SCR assemblies
P/N 371-01085-XXX or 371-01106-XXX.

Style "A" starters (7L-A, 14L-A, 26L-A, 33L-A - P/N 371-
01210-01211-XXX) and (26LK-A, 33LK-A - P/N 371-
01237-XXX) are supplied with SCR assemblies P/N
371-01184-XXX or 371-01185-XXX. For service replace-
ment purposes, these SCR assemblies are supplied as part
of a kit (P/N 375-03048-XXX) (Ref. 160.46-RP1 (Sect. 4)
that contains the necessary ancillary items used in SCR
assembly replacement. These kits also contain items that
allow the Style "A" SCR assemblies to be installed in the
early vintage starters. (7L, 14L, 26L, 33L - P/N 371-01071-
01072-XXX). The Style "A" SCR assemblies will eventually
replace early vintage SCR assemblies for service replace-
ment purposes.

Refer to Replacement Parts List Form 160.46-RP1
(Sect.4) for replacement SCR assembly kit part num-
bers.

INSTALLING SCR ASSEMBLIES (371-01085-XXX or
371-01106-XXX) IN EARLY VINTAGE STARTERS
(371-01071-XXX or 371-01072-XXX). (7L, 14L, 26L,
33L):

1. Remove AC power from system.
2. Drain water from cooling loop.

3. Loosenbothwater header connections to the defective
heatsink assembly.

4. Remove all connections to Trigger Board. Remove
Trigger Board assembly by removing 4 panel mounting
SCTEWS.
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. Remove all electrical connections. 10. Install the new SCR/heatsink assembly in the starter
and install the water and electrical connections.
. Remove current fransformer from mounting studs and
fold out of the way. Remove electrical connections if 11. Install Current Transformer, Trigger Board and make
necessary. all necessary electrical connections.
. Remove the four SCR/heatsink assembly mounting nuts 12. Fill cooling loop with water per COOLING LOQP

from the mounting studs and remove the entire
SCR/Heatsink assembly.

. Place the defective assembly on a work surface and

remove the capacitor assembly, resistor assembly and
water connections (2).

. Install the parts removed in step #8 to the new as-
sembly. Refer to Fig.’s 15, 16 and 17.

FILL INSTRUCTIONS in Section 5.

In the following procedures, item numbers refer to
items supplied in SCR assembly replacement kits as
detailed in Table 2. Refer to YORK Form 160.46-
RP1 (Sect. 4) for SCR assembly replacement kit
numbers. Do not order individual parts. Order kits
only.

TABLE 2 — STYLE “A” SCR ASSEMBLY REPLACEMENT KITS 375-03048-XXX

KIT REPLACEMENT SCR
SS871.-46,50 SSS7L-58 $SS14L-17,28,4650]  SSS14L-58
375-03048-002 375-03048-003 375-03048-004 375-03048-005
DESCRIPTION[ITEM| PARTNO. |QTY| PARTNO. |QTY| PARTNO. |QTY| PARTNO. |QTY
Common Parts | 20 |375-03048-001| 1 |375-03048-001| 1 |375-03048-001| 1 |375-03048-001( 1
Rectifier Assy. | 21 |371-01184-332] 1 |371-01184-333 371-01184-334| 1 |371-01184-335| 1
Standoff 22 —_ — _— - —_— — -
KIT REPLACEMENT SCR
S5S26L-17, 28,46,50 & 58S26L-58 & S$SS833L-17,28,46,50 &
S$8526L.K-46,50 S8S26LK-58 S$SS33LK-46,50
375-03048-006 375-03048-007 375-03048-005
DESCRIPTION | ITEM PART NO. QTY PART NO. QrY PART NO. QY
Common Parts | 1 375-03048-001 1 375-03048-001 1 375-08048-001 | 1
Rectifier Assy. | 1 371-01185-332 1 371-01185-333 1 371-01186-332 | 1
Standoft 2 021-17565-000 2 021-17565-000 2 021-17565-000 2
PARTNO. | ITEM |3y DESCRIPTION
075-03048-000 | 1 1| INSTRUCTION, INSTALLATION
l 013-02879-000 | 2 1| INHIBITOR, CORROSION AL/CU
=| [021-17547-000 | 3 4 | CLAMP, HOSE CLUTCH TYPE
s 023-16247-000 | 4 > | FITTING, STR. 3/8 1.D. HOSE
S| [028-12239-000 | 5 [ 1.5ft. | TUBE, PLASTIC 3/81.D.
2 023-16260-000 | 6 2 | NIPPLE, BRASS 1/4 NPT X 7/8
& [023-00000-000| 7 2 | FITTING, 1/4 INT. X 3/8 EXT. FL.
‘L 013-02880-000 | 8 1 | COMPOUND, ANTI-OXIDANT
030-00755-000 | 9 1 | BAG, CLOTH W/DRAWSTRING
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MOUNTING NUTS & STUDS

BUS BARS

FIG. 15 — REMOVING HEATSINK ASSEMBLY

CT CURRENT
TRANSFORMER

HEATSINK

MOTOR CONNECTION GATE-CATHODE

CONNECTORS
(2 PLACES)

REAR PANEL OF STARTER ENCLOSURE

S, ST
BLY
MOUNTING STUDS
W/RETAINING NUT
RESISTOR ASSEMBLY REMOVE NUTS TO REAR HEATSINK
(REMOVE AND INSTALL REMOVE ASSEMBLY
ON REPLACEMENT o
ASSEMBLY) ) —| /
\)~ ) \ i WATER CONNECTION
@ | (2 PLACES) REMOVE FROM
ul DEFECTIVE ASSEMBLY AND
]] (:}\ INSTALL IN REPLACEMENT
T PART 1 ASSEMBLY WITH
( NUMBER ( TEFLON TAPE
c] ]
—__‘@: g
:2: om0
L , AN MOUNTING
PLATE J
g ,v
© ' | ©
- T 1-1/8"
CAPACITOR ASSEMBLY
REMOVE AND INSTALL
ggsREPLfCEMENT O ?ézug%vxg? LINE SIDE VIEW
ASSEMBLY) L CONNECTION
O

FIG. 16 — ILLUSTRATION OF SCR/HEATSINK ASSEMBLY
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FIG. 17 — HEATSINK WATER CONNECTIONS
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INSTALLING STYLE "A" SCR ASSEMBLIES (371-
01184-X0X or 371-01185-00K) IN EARLY VINTAGE
STARTERS (371-01071-X0X or 371-01072-XXX) (7L,
14L, 26L, 33L):

NOTE: When installingin earlyvintage 7L starter, use 14L
SCR assembly (kit P/N 375-03048-004 or -005).
Style "A" 7L SCR assembly will not fit in early
vintage 7L starter.

1. Remove AC power from system.
2. Drain water from cooling loop.

3. Loosenboth water header connections to the defective
heatsink assembly.

4. Remove all connections to Trigger Board. Remove
Trigger Board assembly by removing 4 panel mounting
SCrews.

5. Remove all electrical connections.

6. Remove current transformer from mounting studs and
fold out of the way. Remove electrical connections if
necessary.

7. Remove the four SCR/heatsink assembly mounting
nuts from the mounting studs and remove the entire
SCR/Heatsink assembly.

8. Refer to Fig. below. Using a hole or conduit punch
(Greenlee), punch a hole in the rear panel of the starter
to allow the SCR bolt head to protrude thru. Remove
any metal filings from enclosure before proceeding.

!

_@ JE—
3-19/64 E ‘ ~~ 1 HOLE PUNCH
: OR % CONDUIT
—e o— PUNCH
b \
EXISTING
3-7/64 THREADED
7L/14L STUD (TYP. 4)
LOOKING FROM FRONT OF PANEL
| |
a1/ ¢ 1-3/8 HOLE PUNCH
OR 1 CONDUIT
PUNCH
PR
| | EXISTING
THREADED
— 33116 STUD (TYP. 4}

26L/33L
LOOKING FROM FRONT OF PANEL
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9. Assemble Item 6 to Item 7 using Loctite, Make two
assemblies. Install these assemblies into the new SCR
assembly per figure below. Use teflon tape on nipple
threads which thread into heatsink.

REAR 17 REAR PANEL
HEATSINK OF STARTER
ENCLOSURE

6 7

i3I0

11 8-

SIDE VIEW
HEATSINK WATER CONNECTION

10. Remove resistor and capacitor assembly from defective
SCR assembly and install on new assembly per Fig. 18
and 19, using only one lock washer under each mount-
ing screw. Note connection of resistor and capacitor
assembly to SCR assembly.

11. If installing in model 26L or 33L starter, remove the
current transformer from the bracket of the phase being
replaced. Screw the standoffs (Item 22) onto the
existing current transformer bracket studs and install
the current transformer onto the standoffs. This allows
the SCR assembly motor connection bus bar to proper-
ly pass through the CT.

12, Install replacement SCR assembly in starter cabinet,
Make all water and electrical connections. On 7L and
14L. models, the replacement SCR assembly bus bar is
aluminum. The mating surfaces of the SCR assembly
and input bus bar must be cleaned with fine emery
paper or Scotchbrite® pad and coated with a thin film
of joint compound (Item 8) before joining (this pre-
vents corrosion between the copper and aluminum bus
bars). Torque bolts to 16-20 ft.-1bs.

13. Fill cooling loop with distilled water. Add corrosion
inhibitor (Item 2). Refer to cooling loop fill instructions
in Section 5.

14. Kit Items 3, 4 and 5 are not used.

INSTALLING STYLE "A" SCR ASSEMBLIES (371-
01184-XXX or 371-01185-XXX) IN STYLE "A"
STARTERS (371-01210-XXX or 371-01211-XXX). (7L-
A, 14L-A, 26L-A, 33L-A) AND (371-01237-XXX) (26LK-
A, 33LK-A):

1. Remove AC power from system.
2. Drain water from cooling loop.

3. Loosenbothwater header connections to the defective
heatsink assembly.

YORK APPLIED SYSTEMS



. Remove all connections to Trigger Board. Remove
Trigger Board assembly by removing 4 panel mounting
SCIEWS.

. Remove all electrical connections.

. Remove current transformer from mounting studs and
fold out of the way. Remove electrical connections if

necessary.

. Remove the four SCR/heatsink assembly mounting nuts
from the mounting studs and remove the entire
SCR/Heatsink assembly.

. Remove resistor and capacitor assembly from defective
SCR assembly and install on replacement SCR assem-
bly. Refer to Fig. 18 & 19.

. Install hose fitting (Item 4) in SCR assembly. Use
teflon tape on threads.

10.

11.

12,

13.

FORM 160.46-0OM3.1

Install SCR assembly in starter. Make all electrical
connections. On 7L and 14L models, it is necessary to
clean the mating surfaces of the SCR assembly and
input bus bar with fine emery cloth or Scotchbrite®
pad and coat with a thin film of joint compound (Item
8) before attaching the input bus bar. Torque bolts to
16-20 ft.-1bs.

Using hose (Item 5), fabricate water header connec-
tions to SCR assembly. Cut to required length (tubing
must not be kinked). Secure hose with clamps (Item 3).

Fill cooling loop with distilled water. Add corrosion
inhibitor (Item 2). Refer to cooling loop fill instructions
in Section 5.

Kit Items 6 and 7 are not used.

MOTOR CONNECTION

MOTOR CONNECTION
© ¢ PART NUMBER O Q

\ 371-01185-XXX

. 0 Ao PART NUMBER
EXISTING RESISTOR 371-01184-XXX N
ASSEMBLY (REMOVE
AND INSTALL ON
REPLACEMENTASSY) M A Ve NS
(o}
L ©
EXISTING RESISTOR - _\Y _______
Z ASSEMBLY (REMOVE « '*f'
® [ ] AND INSTALL ON [ ]

CONNECT RESISTORS
LEAD TO TOP MASS
AS SHOWN

°

©

|

AS SHOWN

EXISTING CAPACITOR
ASSEMBLY (REMOVE
AND INSTALL ON
REPLACEMENT ASSY.}

FIG.18 — 7L/14L
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I
O
O

REPLACEMENT ASSY.)

CONNECT RESISTOR
LEAD TO TOP MASS

\§@
vy
ANy

®

©

EXISTING CAPACITOR

ASSEMBLY (REMOVE O
AND INSTALL ON
REPLACEMENT ASSY.)

FIG. 19 — 26L/ 33L
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TROUBLESHOOQTING
STARTING PROBLEM

START

{i

CHECK AC
VOLTAGE AT
TRIGGER BOARD
J5-2 TO J5-1
NO /11svac
¥ ?
CHECK YES
WIRING
CHECK TRIGGER
BOARD +12VDC
P/S @ TP7
NO TO J1-1 (GND)
REPAIR vES
WIRING 0K \NO
REPLACE ' K
7FU FUSE YES CHECK 30VDC
UNREG. AT
TRIGGER BOARD
CHECK LOGIC BOARD J1-2 TO J1-1 (GND)
+30VDC P/S INPUT
@ J3-2 TO J3-1 (GND)
NO
NO YES
CHECK
CHECK WIRING FROM WIRING
YES LOGIC BOARD J3-2 & J3-1 REPLACE
TO POWER SUPPLY
CHECK START SIGNAL 9141 & 12 ThiaaEn
{115VAC) INPUT TO
LOGIC BOARD @ NO
J2-3 TO J24
OK NO
2
! YES
REPAIR
YES REPAIR WIRING
WIRING
CHECK WIRING FROM
LOGIC BOARD J2-3 & J24 YES
TO TB5-24 & TB5-2 REPLACE
REPLACE LoGic
| POWER BOARD
ASCERTAIN THAT MOTOR SuPPLY
LEADS ARE CONNECTED
TO STARTER
AS FOLLOWS:
T3 12 T
1 3,5 2,4 1,6
YES
REPAIR l
WIRING CHECK THAT JUMPER
IS INSTALLED

26

IN TBS-24 TO 25

{Continued on Page 27)

YES

CONNECT
MOTOR
LEADS

CORRECTLY
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FORM 160.46-OM3.1

TROUBLESHOOTING

STARTING PROBLEM
{Con't From Page 26)

i

CHECK TRIGGER
d — BOARD LOCKOUT
’ INPUT J1-3 TO
. J1-1 (GND)
YES
INSTALL
ASCERTAIN 115VAC IS JUMPER
BEING APPLIED TO ~
1R RELAY COIL
@ CORRECT TIME
CHECK
WIRING YES
oK NO
? CHECK TRIGGER
’ BOARD VCON
- INPUT AT J1-5
CHECK eUT AT 15
— SECTION
REPAIR A
WIRING o
REPLACE
maela LOGIC
- BOARD
|
YES REPAIR
WIRING
PERFORM MICRO PNL
RELAY OUTPUTS
THOUBLS?:(;OT'NG R —
- ) GATE TO CATHODE
OUTPUTS FOR ALL
SCR’S WITH STARTER
RUNNING
(NOTE 1)

(Con't on Page 28)
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TROUBLESHOOTING

STARTING PROBLEM

{Con’t From Page 27)

CHECK GATE
AND CATHODE
WIRING

YES

REPAIR
WIRING

CHECK GATE
RESISTANCE

CHECK ANODE
TO CATHODE
RESISTANCE

ON RX1 SCALE

NO

REPLACE
SCR
ASSEMBLY
(NOTE 2)

NOTES:

1.
2.

Remove motor wiring prior to check. Starter will only run 4-7 seconds, Use multiple starts to complete test.
Individual SCR's are not field replaceble. Replace the assembly.

REPLACE
TRIGGER
BOARD

3. Refer to appropriate MicroComputer Control Center service manual as follows:
e Mode! YT "E" Style Centrifugal - 160.46-M2

28

o Model YT *F" Style Centrifugal - 160.48-M2
e Screw Chiller - 160.47-M2
e Model YK "A" Style Centrifugal - 160.49-M2

REPLACE
SCR

ASSEMBLY

(NOTE 2)

REPLACE
TRIGGER
BOARD
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TROUBLESHOOTING
OVERLOAD (WHILE RUNNING)

START

{

CHECK FLA
SETPOINT AT
KEYPAD

YES ENTER CORRECT
FLA SETPOINT

MANUALLY
OPERATE VANES
OPEN & CLOSE

ok \ NO
? |
YES CHECK
WIRING
CHECK
OVERLOAD
CALIBRATION
NO
? YES REPAIR
WIRING
CORRECT YES CHECK
OVERLOAD VANE
CALIBRATION REPLACE MOTOR
LOGIC
BOARD
NO
VES TROUBLESHOOT
VANE
TROUBLESHOOT MOTOR
MICRO
PANEL
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TROUBLESHOOTING

OVERLOAD (WHILE STARTING)

START

PERFORM
"STARTING
PROBLEM"

TROUBLESHOOTING
PROCEDURE

POWER FAULT

‘ START }

CHECK FUSE
7FU

0K NO
?
YES

CHECK
"OVERLOAD'
CALIBRATION

REPLACE
7FU FUSE

oK NO
?
YES

CHECK CT
CONNECTIONS
TO LOGIC BOARD

CORRECT
CALIBRATION

oK NO
?
YES

CHECK CONNECTIONS
IN MICRO PANEL

"MOTOR CONTROLLER"

CIRCUIT

REPAIR
CONNECTION

?
YES

POSSIBLE
INTERMITTANT
POWER PROBLEM
OR DEFECTIVE
LOGIC BOARD

REPAIR
CONNECTIONS
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TROUBLESHOOTING
ooL

‘ START ’

PRESS RESET
PUSHBUTTON
TO RESET LED

SHUTDOWN CAUSED
BY AC POWER
DISTURBANCE
CHECK TRIGGER ‘
BOARD
Ji12-1 TO J12-4 (GND) cn-nmsn
CHECK IT XFMR
PRIMARY & SECONDARY YES SECTION
WIRING (@ A) CHECK TRIGGER 8 |
BOARD +12VDC P/S
AT TP7 TO
J1-1 (GND)

REPAIR
WIRING YES
CHECK +30VDC
YES UNREG. AT TRIGGER
BOARD J1-2 TO
CHECK DA TO JI-1 (GND)
@B POWER
LINE VOLTAGE
NO
CHECK LOGIC
BOARD
) ' CHECK
J4-8 TO J3-1 (GND) YES WIRING
REPLACE
CORRECT TRIGGER
POWER LINE BOARD
PROBLEM REPLACE No
IT XFMA
i
YES

REPAIR
WIRING

REPLACE

LOGIC
BOARD

{Con’t on Page 32)
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TROUBLESHOOTING

{Con’t From Page 31)

OOL

CHECK WIRING BETWEEN
LOGIC BOARD J4-8 TO
TRIGGER BOARD J1-8

NO

REPAIR YES
WIRING
REPLACE
TRIGGER
BOARD

REPLACE
LOGIC BOARD
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FORM 160.46-OM3.1

TROUBLESHOOTING
O ROT /LOSS

‘ START ,

PRESS RESET
PUSHBUTTON
TO RESET LED

EXTINGUISH
, YES ¥
SHUTDOWN CAUSED
BY AC POWER
DISTURBANCE
CHECK AC POWER RUN
LINE PHASE CHILLER
ROTATION

SECTION

CORRECT 8
YES ROTATION
PROBLEM

MEASURE 30A
AC POWER
LINE VOLTAGES

CORRECT
POWER LINE
PROBLEM

YES

(Con't on Page 34)
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/

TROUBLESHOOTING

@ ROT /LOSS
(Con’t From Page 33)

l

CHECK TRIGGER
BOARD +12vDC P/S
ATTP7 TO
J1-1 (GND)

CHECK 30VDC
UNREG. AT TRIGGER

REPAIR
WIRING

YES

REPAIR/
CORRECT
WIRING

-

REPLACE
1T XFMR

BOARD J1-2 TO
c?11-1 (GND) CHECK 304
XFMR (1T)
PRIMARY &
SECONDARY WIRING
NO
CHECK NO
WIRING YES
YES
REPLACE
TRIGGER
MEASURE 304
BOARD XFMR (1T)
SECONDARY
VOLTAGES
ok N\ NO
)
REPLACE
LOGIC YES
BOARD
CHECK LOGIC
BOARD
J4-4 TO
J43-1 (GND)
YES
12vDC
)
CHECK WIRING BETWEEN NO

LOGIC BOARD J4-4 TO
TRIGGER BOARD J1-4

REPAIR
WIRING

NO
YES
REPLACE REPLACE
TRIGGER LOGIC
BOARD BOARD
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NOTE:

TROUBLESHOOTING

1. K starter is operating in high ambient
temperatures, it is normal for the
HIGH TEMP LED to be illuminated for
a few minutes after systern is shut-
down. The cooling loop water pump
will run during this period to cool the
SCR heatsink assemblies to below
110°F. if HIGH TEMP LED remains
illuminated, proceed with this proce-

dure,

HIGH TEMP

‘ START '

|

PRESS RESET
PUSHBUTTON
TO RESET LED

IMMEDIATELY,

YES

CHECK VOLTAGE @
LOGIC BOARD
J4-11 TO J3-1 (GND)

NO

CHECK

LOGIC BOARD VOLTAGE

J4-10 TO J3-1 (GND)

YES

CHECK TRIGGER

NO

REPLACE
LOGIC
BOARD

YORK APPLIED SYSTEMS

12vDC

YES

BOARD +12VDC P/S
ATTP? TO
J1-1 (GND)

REPLACE
TRIGGER VES
BOARD

K |

SCR ASSEMBLY
REACHED 212°F
WHILE RUNNING

y

PERFORM COOLING
LOOP AND PUMP
TROUBLESHOOTING
PROCEDURE

CHECK WIRING BETWEEN
LOGIC BOARD J4-11 &
TRIGGER BOARD J1-11

REPAIR
WIRING

YES

\

(Con't on Page 36)

FORM 160.46-OM3.1
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TROUBLESHOOTING

HIGH TEMP
(Con't From Page 35)

CHECK VOLTAGE
ACROSS EACH
THERMISTOR

REPLACE
DEFECTIVE YES
THERMISTOR
v REPLACE
TRIGGER
REF: BOARD
NOTE 1
CHILLER WILL START
WHEN TEMP FALLS
BELOW 110°F
CHECK WIRING BETWEEN
TRIGGER BOARD J1-10 TO
LOGIC BOARD J4-10
NO
YES REPAIR
WIRING
CHECK VOLTAGE
ACROSS EACH
THERMISTOR
REPLACE
NO THERMISTOR
REPLACE
TRIGGER
BOARD
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FORM 160.46-OM3.1

TROUBLESHOOTING
COOLING LOOP & WATER PUMP

S
‘ START '

‘ OK NO
’ Y
SHUT DOWN CHECK VOLTAGE @
CHILLER YES TRIGGER BOARD J13-2

TOQ TB2-2 (GND)

Y

CONNECT PLUG P2
DRAIN WATER FROM
CLOSED COOLING LOOP % TO TRIGGER BOARD 11svac\ N0
2
) ‘
USING COMPRESSED AIR YES
OR OTHER METHOD, CHECK WIRING &

VERIFY THERE ARE NO FUSE 7FU
BLOCKAGES IN UPPER RUN CHECK VOLTAGE @
AND LOWER HEADERS, CHILLER TRIGGER BOARD J13-1
SCR HEATSINKS, HOSES TO TB2-2 (GND)
OR HEAT EXCHANGER ‘
DISCONNECT HOSE VERIFY THAT PUMP A/ svach\NC
FROM TOP HEADER TO RUNS PER ABOVE v
PUMP, DISCONNECT @ 2 ‘
PUMP AND INSERT INTO
EMPTY BUCKET YES REPLACE SECTION
[ TRIGGER BOARD 8
NO
RTTAGH A FOSETG oK CHECKVOLTAGE,
PUMP. AFTER PRIMING IT
WITH WATER, INSERT v
INTO A BUCKET OF YES
WATER A REPLACE
TRIGGER
5 BOARD
REMOVE PLUG P2 FROM NO
TRIGGER BOARD TO
CAUSE PUMP TO RUN ]
RE-CONNECT HOSE
FROM TOP HEADER YES REPAIR
VERIFY PUMP OPERA- TO PUMP WIRING
TION BY PUMPING WATER
THRU COOLING LOOP TO ) d
BUCKET @ OUTPUT OF FILL COOLING LOOP. REPLACE
10F HEADER USE CORROSION PUMP
INHIBITOR & DISTILLED
== WATER IN "A" STYLE
STARTER
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TROUBLESHOOTING
MOTOR CURRENT DISPLAY

< START '

CHECK "FLA"
SETPOINT
AT KEYPAD

YES ENTER
CORRECT "FLA"
SETPOINT
CHECK CT
INPUT TO LOGIC 4
BOARD

CHECK NOTE: o
WIRING 1. Follow Software diagnostic instructions in
MicraComputer Control Center Service
CHECK LOGIC
BOARD, J6-4 TO Manual. See REFERENCE INSTRUCTIONS,
J6-5 (GND) page 2.

REPAIR
WIRING

CHECK

RATIO WIRING
LOAD MICRO PANEL
“A/D" SOFTWARE
DIAGNOSTIC
NO (NOTE 1)
INSTALL YES
CORRECT REPAIR
oT ‘ WIRING
HECK
¢ CTC REPLACE
RESISTANCE MICRO
BOARD

REPLACE
LOGIC YES
BOARD
REPLACE

CT

(Continued on Page 39)
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TROUBLESHOOTING
MOTOR CURRENT DISPLAY

{Con't. From Page 38)

!

PRESS "SSS
MOTOR CURRENT/
VOLTS" KEY ON
KEYPAD

¥

SELECT ADDRESS
CHANNEL "0"

y

CHECK
DISPLAYED
VALUE

CHECK POSITION YES
OF 300V/600V
JUMPER ON
LOGIC BOARD SE%EI?JHEQSIOH
CHANNELS 5,86, 7

SECTION
. 8
CHECK MUX
ADDRESS AT
PLACE LOGIC BOARD

JUMPER IN
CORRECT
POSITION

CHECK
LOGIC BOARD
PART NO.

CHECK
YES

WIRING
REPLACE
LOGIC
INSTALL VES BOARD
CORRECT
LOGIC BOARD
CHECK MUX -
OUTPUT OF LOGIC REPAIR
BOARD ATJ6-6 TO WIRING
J6-5 (GND)
REPLACE
MICRO
l BOARD

(Con't on Page 40)
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TROUBLESHOOTING
MOTOR CURRENT DISPLAY

(Con’t. From Page 39}

NO

YES

REPLACE
MICRO
BOARD

YES REPAIR

WIRING

CHECK MUX
ADDRESS AT
LOGIC BOARD

NO

CHECK
WIRING

REPLACE
LOGIC
BOARD

REPAIR
WIRING
REPLACE
MICRO
BOARD
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CHECK POSITION
OF 300V/600V
JUMPER ON
LOGIC BOARD J5

NOTE:
1. Follow Software diagnostic instructions in OK NO
MicroComputer Control Center Service ?
Manual. See REFERENCE INSTRUCTIONS, S
page 2. YES PLACE JUMPER
IN CORRECT

POSITION

CHECK "SUPPLY
VOLTAGE RANGE"
SETPOINT AT KEYPAD

0K -NO
?
ENTER CORRECT
YES "SUPPLY

VOLTAGE
CHECK TRIGGER RANGE"
BOARD LINE
VOLTAGE INPUT
22 a SECTION

* 8

CHECK

WIRING
CHECK LOGIC
BOARD LINE
VOLTAGE INPUT
J4-6,7,9
REPAIR NO
WIRING
TROUBLESHOOT|
1T XFMR
IN STARTER YES

LOAD MICRO PANEL
"A/D" SOFTWARE
DIAGNOSTIC
(NOTE 1)

{

PRESS "SSS I

CHECK
WIRING

MOTOR CURRENT/
VOLTS KEY ON
KEYPAD

}

SELECT LINE
VOLTAGE
CHANNELS

REPAIR
WIRING

REPLACE
TRIGGER
BOARD

;

(Con't on Page 42)
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TROUBLESHOOTING
AC POWER LINE VOLTAGE DISPLAY

(Con’t. From Page 41)

MEASURE LOGIC
BOARD MUX OUT
J6-6 TO
J6-5 (GND)

)

MEASURE LOGIC
BOARD J&-4
TO J6-5 (GND)

REPLACE

MICRO
NO BOARD
CHECK
WIRING YES
CHECK MUX
ADDRESS AT
LOGIC BOARD
NO J6-1,2,3
r
YES
REPAIR NO
WIRING
)
YES CHECK
REPLACE WIRING
MICRO REPLACE
BOARD LOGIC
BOARD

REPLACE
TRIGGER
BOARD

REPAIR
WIRING
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NOTES:

1. Starter will only run 4-7 seconds. Use
multiple starts to complete test.

TROUBLESHOOTING
HALF PHASE

‘ START '

TRY TO RUN
CHILLER

SHUTDOWN WAS
CAUSED BY AC POWER-
LINE DISTURBANCE

ASCERTAIN THAT
MOTOR LEADS ARE
CONNECTED TO STARTER
AS FOLLOWS:

13 I2 n

1,6

2. Individual SCR's are not field replace-
able. Repiace the assembly.

L 4

RUN
CHILLER

35 24
ok \NO
?
YES

REMOVE MOTOR
LEADS FROM
‘T" TERMINALS
OF STARTER

\

CHECK TRIGGER BOARD
GATE TO CATHODE
OUTPUTS FOR ALL SCR’S
WITH STARTER RUNNING

(NOTE 1)

AND CATHODE

NO
OK
?
CHECK GATE YES

REPAIR
WIRING

REPLACE
SCR ASSEMBLY
(NOTE 2)
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WIRING
NO
L YES '
REPLACE
gggg’;ﬂﬁ SCR ASSEMBLY
(NOTE 2)
NO
YES
REPLACE

TRIGGER BOARD

CONNECT
MOTOR
LEADS

CORRECTLY
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EYORK® Form Number: 160.46-OM3.1 (LS01) 1104
Supersedes: 160.46-OM3.1 (SB9 & SB11)

LITERATURE SUPPLEMENT | File with: 160.46-OM3.1 (1191)

Subject: Liquid Cooled Starter Nuisance 1/2 Phase trips

BACKGROUND

The style ‘A’ solid-state starter logic board has been revised many times over the years to add new features. In
1991 the board was revised to a ‘D’ level and the 1/2 phase detection circuitry was added. The circuit works
well at detection 1/2 phase, but a few site specific conditions can cause the circuit to falsely detect a 1/2 phase.

DETAILS
Please locate your copy of SB9 and SB11, and then replace it with this bulletin!

When troubleshooting a half-phase trip, it is first necessary to determine if the situation is a real event caused by a
starter malfunction, or a false trip caused by electrical abnormalities. We have been seeing an increasing number
of false trips lately, so we suggest you rule-out the typical false trip conditions first. The three known causes of
false trips are:
1) High Line Voltage, greater than 500VAC on a 460VAC nominal system, for example. More than 10% above
nominal.

2) Large Variable Speed Drives on same power distribution, or many smaller drives in combination. Most VSD’s
create voltage distortion, which distorts our chillers motor’s waveform.

3) Significant Current Imbalance, greater than 15% from highest leg to the lowest leg. Look at the Control Panel’s
display just prior to tripping. Note: the highest and lowest values, subtract to get the difference, and divide this
number by the value of the lowest leg. If the answer is .15 or more, current imbalance is likely the cause. A
1.5% voltage imbalance will create a 15% or greater current imbalance. The exact amount of current imbal-
ance varies with motor load (%FLA), and increases as the motor unloads.

If tripping is caused by one of these conditions, it would be best to correct the problem at the source, i.e. change
transformer taps to lower voltage, put filters on VSD’s, or balance out single phase loads to bring voltage balance
to within 1%. If this is not possible, you may have no choice but to eliminate the 1/2 phase circuit. On older
rev. ‘D’ through rev. ‘F’ boards, you will need to solder a wire jumper as shown on Fig. 1. On (Rev G) and
newer starter logic boards, there is a jumper wire, JP1, located approximately 1.5 inch below the large
black heatsink in the upper right corner. Cut this jumper to disable the 1/2 phase circuit.

If none of the three above conditions exist, you likely have a real problem in the LCSSS, and should troubleshoot
the starter. The 1/2 phase indicator is intended to signify that one of the six SCR’s is not firing. Most common
problem areas are the trigger board, connections from the 3-wye to the trigger, and connections from the trigger to
the SCR’s.
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EYORK@@ Form No.: 160.46-OM3.1 (LS13) 501
Supersedes: None

LITERATURE SUPPLEMENT | File with: 160.46-OM3.1

Subject: Changes in Coolant Procedures and Maintenance for Style "None" and Style "A"
Liquid Cooled Solid State Starter (LCSSS)

General
The following coolant guidelines must be observed when servicing or performing maintenance on Style “None”
and Style “A” liquid cooled solid state starters.

Increase Coolant Change Intervals:
To insure the longevity of the LCSSS closed loop cooling system, the coolant must be changed every year. A
coolant failure can result in a very expensive repair.

Do Not Reuse Coolant:

In the event the coolant must be removed to facilitate a repair to the LCSSS, all of the coolant must be drained,
discarded, and new coolant installed. There have been a few instances where drained coolant became
contaminated in the storage container. The contaminated coolant later failed in the LCSSS.

NEVER REUSE COOLANT!

Clear Coolant:

We have tested many samples of clear coolant, and have found that properties of the coolant are within the
required limits. There is no need to change coolant just because it has become clear. However, if the coolant in the
LCSSS is more than one year old, then it must be changed.

In a few cases the coolant has become cloudy white, dark yellow, or brown in color. In these cases the coolant
must be drained and discarded. The system must be filled with new coolant, and the coolant circulated through the
cooling system for 30 minutes. This coolant also must be drained and discarded. Then new coolant must be used
to fill the cooling system. Recheck the cooling system in two weeks to ensure that the coolant has not changed
color.

YORK INTERNATIONAL 1






EYORK® Form No.: 160.46-OM3.1 (LS14) 501
Supersedes: None

LITERATURE SUPPLEMENT | File with: 160.46-OM3.1

Subject: Generator Power Operation with Rev. "E" and Rev "F" Trigger Board on Style "A"
Liquid Cooled Solid State Starters

General

The Liquid Cooled Solid State Starter (LCSSS) contains a trigger board (031-00925-00X) that determines when
to turn on the output SCR’s based on the wave shape of the input voltage. While the chiller is running from utility
power the wave shape of the input voltage is normally very smooth and regulated. Only under conditions such as
storms, is utility power not smooth and regulated. Since the voltage wave shape is normally smooth, the input
voltage filter in the LCSSS is such that any voltage spikes are not seen by the LCSSS gate driver circuit. This
prevents the LCSSS from misgating and damaging the SCR’s.

However, the wave shape of the input voltage from a generator is not as smooth or regulated as utility power. In
this case, a modified trigger board can be supplied that has an input voltage filter that does not remove all of the
voltage spikes. This allows the trigger board to follow the input voltage wave shape and determine the proper
gating of the output SCR’s. If the modified trigger board is not used on a generator application, then the customer
is running the risk of nuisance tripping, and or damage to the SCR’s.

REV. ‘E’ Trigger Board Operation:

Prior to the Rev. ‘E’ trigger board, a different modified trigger board was required to provide reliable LCSSS
operation with generator power. It was determined a single trigger board (Rev. “E”) could be configured for
generator power or utility power, instead of requiring a different modified trigger board.

Early versions of the Rev. ‘E’ trigger board required that capacitor C7 be removed to configure the trigger board

for generator power. These Rev ‘E’ boards will have capacitor C7 standing up on the boards, with enough of its
component leads exposed to be able to clip the leads with a diagonal cutter (refer to Figure 1).
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Figure 1 Figure 2

On later versions of the Rev ‘E’ trigger board, a jumper JP1 was added to configure the trigger board for
generator power. If the LCSSS is intended to be used with a generator, then the JP1 jumper should be cut
(refer to Figure 2).

DO NOT cut any components from earlier Rev. trigger boards in an attempt to create a trigger board that will
function on generator power. Removing components from earlier Rev. boards will only damage the board.

YORK INTERNATIONAL 1



FORM 160.46-0M3.1 (LS14)

REV. ‘F’ Trigger Board Operation:

Although the Rev. ‘E’ trigger board was an improvement over earlier designs, changes in generator output
regulation caused nuisance faults. The input voltage filter circuit was too slow to accurately track changes in the
output frequency from the generator. This problem appeared during chiller start-up as an Out-Of Lock fault.

Changes on the Rev. “F” trigger board to the input voltage filter circuit have greatly reduced the occurrence of the
Out-Of-Lock faults when using generator power. The new input voltage filter circuit accurately tracks changes in
the output frequency from the generator.

During the development of the Rev. “F’ trigger board it was determined that the new input voltage filter circuit is
compatible with generator power and utility power. Since the new filter is compatible with both types of input
power, generator power configuration in not required. The JP1 jumper is no longer supplied on the Rev. ‘F’
trigger board.

2 YORK INTERNATIONAL



EYORK® Form Number: 160.46-OM3.1 (LS15) 1104
Supersedes: 160.46-OM3.1 (SB9 & SB11)

LITERATURE SUPPLEMENT | File with: 160.46-OM3.1 (1191)

Subject: Liquid Cooled Starter Nuisance 1/2 Phase trips

BACKGROUND

The style ‘A’ solid-state starter logic board has been revised many times over the years to add new features. In
1991 the board was revised to a ‘D’ level and the 1/2 phase detection circuitry was added. The circuit works
well at detection 1/2 phase, but a few site specific conditions can cause the circuit to falsely detect a 1/2 phase.

DETAILS
Locate your copy of 160.46-OM3.1 (SB9 & SB11), and then replace it with this literature supplement!

When troubleshooting a half-phase trip, it is first necessary to determine if the situation is a real event caused by a
starter malfunction, or a false trip caused by electrical abnormalities. We have been seeing an increasing number
of false trips lately, so we suggest you rule-out the typical false trip conditions first. The three known causes of
false trips are:
1) High Line Voltage, greater than 500VAC on a 460VAC nominal system, for example. More than 10% above
nominal.

2) Large Variable Speed Drives on same power distribution, or many smaller drives in combination. Most VSD’s
create voltage distortion, which distorts our chillers motor’s waveform.

3) Significant Current Imbalance, greater than 15% from highest leg to the lowest leg. Look at the Control Panel’s
display just prior to tripping. Note: the highest and lowest values, subtract to get the difference, and divide this
number by the value of the lowest leg. If the answer is .15 or more, current imbalance is likely the cause. A
1.5% voltage imbalance will create a 15% or greater current imbalance. The exact amount of current imbal-
ance varies with motor load (%FLA), and increases as the motor unloads.

If tripping is caused by one of these conditions, it would be best to correct the problem at the source, i.e. change
transformer taps to lower voltage, put filters on VSD’s, or balance out single phase loads to bring voltage balance
to within 1%. If this is not possible, you may have no choice but to eliminate the 1/2 phase circuit. On older
rev. ‘D’ through rev. ‘F’ boards, you will need to solder a wire jumper as shown on Fig. 1. On (Rev G) and
newer starter logic boards, there is a jumper wire, JP1, located approximately 1.5 inch below the large
black heatsink in the upper right corner. Cut this jumper to disable the 1/2 phase circuit.

If none of the three above conditions exist, you likely have a real problem in the LCSSS, and should troubleshoot
the starter. The 1/2 phase indicator is intended to signify that one of the six SCR’s is not firing. Most common
problem areas are the trigger board, connections from the 3-wye to the trigger, and connections from the trigger to
the SCR’s.
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SERVICE BULLETIN Supersedes: None 696 Form: 160.46-OM3.1 (SB12)
File with Form: 160.46-OM3.1 (SB10)

SUBJECT: LIQUID COOLED STARTER NUISANCE HI-TEMP TRIPS
*IMPROVED MODIFICATION**

The modification described below will be more effective than that described in bulletin 160.46-OM3.1 (SB10),
however this circuit change requires that you solder directly to the back of the logic circuit board.

We have recently seen a trend where chillers will occasionally trip and lock-out on high temperature (>100
°C) during inrush current. In these cases it is also know that the chiller has not been running previously,
and the coolant loop is not abnormally warm. This situation is due to electrical noise been coupled into
the control wires going to the logic board.

We can correct this by adding a capacitor which is soldered to the rear of the circuit board. The capacitor
is the same device described in the earlier bulletin, SB10. You can purchase this capacitor at Radio Shack
or any electronics supply house. The value is 470 puf, at 35 VDC or greater. (R/S part 272-1018).

To install this capacitor, you will need a low-wattage soldering iron and rosin core solder. Locate the exist-
ing capacitor C22 on the logic board, approximately one inch above the “Start” pot. The new capacitor is
to be connected C22 , on the back side of the board.

Turn the board over and find the two leads from capacitor C22 on the back side of the board. One of these
connects to a long, straight circuit conductor which is also tied to C23, C24 and C25. You will connect
the positive lead of the new capacitor to the other side of C22, opposite the long, straight conductor. The
negative side of the new capacitor connects to one of the pins on the large, wide ground conductor which
runs along the bottom edge of the board. (see diagram, attached)

Use a pocket knife to scrape the humiseal coating from the two points to which you are going to solder.
Do not overheat the board and do not use too much solder. We suggest you cut the capacitor leads to
length first, bend the ends into a tiny circle, place the formed circle down over the post to which you are
going to solder, and heat the capacitor leads only. Do not apply heat directly to the circuit board conduc-
tors. Allow the solder to flow onto the capacitor lead and then to flow together with the solder on the board
to form a bond. Use as little solder as possible. See attached diagram for additional description of this
modification.
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