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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 

IMPORTANT!
READ BEFORE PROCEEDING!

GENERAL SAFETY GUIDELINES

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 
individuals 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.

Indicates a potentially hazardous situa-
tion which will result in possible injuries 
or damage to equipment if proper care is 
not taken.

Identifies a hazard which could lead to 
damage to the machine, damage to other 
equipment and/or environmental pollu-
tion if proper care is not taken or instruc-
tions and are not followed.

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

External wiring, unless specified as an optional connection in the manufacturer’s product line, is not 
to be connected inside the control cabinet. Devices such as relays, switches, transducers and controls 
and any external wiring must not be installed inside the micro panel. All wiring must be in accor-
dance 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 improper control signals. Failure to follow this warn-
ing will void the manufacturer’s warranty and cause serious damage to property or personal injury.
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CHANGEABILITY OF THIS DOCUMENT

In complying with Johnson Controls’ policy for contin-
uous product improvement, the information contained 
in this document is subject to change without notice. 
Johnson Controls makes no commitment to update or 
provide current information automatically to the man-
ual owner. Updated manuals, if applicable, can be ob-
tained by contacting the nearest Johnson Controls Ser-
vice office or accessing the Johnson Controls QuickLIT 
website at http://cgproducts.johnsoncontrols.com.

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.

http://cgproducts.johnsoncontrols.com
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NOMENCLATURE
YCAV CHILLER COMPRESSOR DRIVE MODEL NUMBER DEFINITIONS 

HES   2CMPR   B   I   - 17
Voltage Range  - 17 200 VAC 
 - 28 230 VAC 
 - 40 380 VAC 
 - 50 400 VAC 

 - 58 575 VAC 

Remote Interface - I (installed), _ (not installed)

Circuit Breaker Option - B (installed), _ (lugs)

Number of Compressors Outputs - 2, 3, 4

Type of Drive

MODEL NUMBER
PART NUMBER

60 HZ 50 HZ
HES2COMPR__-17 371-04178-101 —
HES2COMPR__-28 371-04178-102 —
HES2COMPR__-40 371-04178-103 —
HES2COMPR__-46 371-04178-105 —
HES2COMPR__-58 371-04178-106 —
HES2COMPR__-50 — 371-04178-104

The YCAV (Latitude) compressor drive is also avail-
able with other options. Refer to the sales information 
for additional part numbers for those models.
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YCAV COMPRESSOR DRIVE

The YORK Compressor Drive (LCD) is a liquid 
cooled, transistorized, PWM inverter in a highly inte-
grated package. Refer to Figures 1 and 2.

The LCD is not an option to the chiller as with other 
YORK compressor drives. The LCD has a maximum 
output of 200 Hz at 460 VAC. The motor used on the 
compressor is a 138 VAC at 60 Hz motor.

The power section of the drive is composed of four ma-
jor blocks:

•	 An AC to DC rectifier section with an integrated 
pre-charge circuit, 

•	 A DC link filter section,

•	 A three phase DC to AC inverter section, and

•	 An output suppression network. 

An electronic circuit breaker with ground fault sens-
ing is an option on this product. An input lug connec-
tion is standard. The lugs connect the AC line to the 
input fuses then to an AC line choke, and then to the 
DC converter. The following description of operation 
is specific for the 2 and 3 compressor drive. Refer to 
Figure 2.

The AC to DC semi-converter uses 3 Silicon Controlled 
Rectifiers (SCR’s) and 3 diodes. One SCR and one di-
ode are contained in each module. Three modules are 
required to convert the 3 phase input AC voltage into 
DC voltage (1SCR-3SCR) in a three-phase bridge con-
figuration (Figure 2). The modules are mounted on a 
liquid cooled heatsink. The use of the SCR’s in the 
semi-converter configuration permits pre-charge of the 
DC link filter capacitors when the chiller enters start, 
and it also provides a fast disconnect from the AC line 
when the chiller has a unit fault condition. 

When the chiller enters the unit fault condition, or is 
shut down the LCD is turned off, the SCR’s in the 
semi-converter are no longer turned on, and remain 
in a turned off, or non-conducting mode. The DC link 
filter capacitors will start to discharge through the 
bleeder resistors. When the chiller enters the start cy-
cle, the LCD is commanded to pre-charge, the SCR’s 
are gradually turned on with a delay angle to slowly 
charge the DC link filter capacitors. This is called the 
pre-charge period, which last for 20-seconds. After the 

20-second time period has expired, the SCR’s are gated 
fully on. The SCR Trigger board (031-02060) provides 
the turn "on", and turn "off" commands for the SCR’s 
during precharge, and during normal running condition 
as commanded by the LCD Logic board (031-02477). 

Although many of these parts are similar 
to the parts used in previous Variable 
Speed Drive (VSD) designs, these parts 
are only compatible with drives having the 
base part numbers included on the cover 
of this form. Failure to use the correct 
parts may cause major damage to these 
and other components in the drive. For 
example, the LCD logic board 031-02477-
000 used in this drive is not compatible 
with 031-02077-000 logic board used in 
previous designs.

The figures for the 2 compressor drive are 
included in this form.

The DC Link filter section of the drive consists of one 
basic component: a series of electrolytic filter capaci-
tors (C1-C6). These capacitors provide a large energy 
reservoir for use by the DC to AC inverter section of 
the LCD. The capacitors are contained in the LCD 
Power Unit. In order to achieve a suitable voltage ca-
pability between the DC Link voltage, and the rating of 
the filter capacitors, two capacitors are placed in series 
to form a “pair”, and then paralleling a suitable number 
of “pairs” to form a capacitor “bank”. In order to as-
sure an equal sharing of the voltage between the series 
connected capacitors, and to provide a discharge path 
for the capacitor bank when the LCD is powered off, 
“bleeder” resistors (1RES and 2RES) are connected 
across the capacitor banks. The “bleeder” resistors are 
mounted on the side of the Power Unit. 

The DC to AC inverter section of the LCD serves 
to convert the DC voltage back to AC voltage at the 
proper magnitude and frequency as commanded by the 
LCD Logic board. The inverter section is actually com-
posed of one power unit. This power unit is composed 
of very fast switching transistors called an Insulated 
Gate Bipolar Transistor (IGBT) module (1MOD and 

COMPRESSOR DRIVE COMPONENT OVERVIEW
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2MOD) mounted on the same liquid cooled heatsink 
as the semi-converter modules, the DC Link filter ca-
pacitors (C1-C6), a semi-converter, and an LCD Gate 
Driver board (031-02061). This board provides the 
turn on, and turn off commands to the IGBT’s output 
transistors. The Compressor Drive Logic board deter-
mines when the turn on, and turn off commands should 
occur. The gate driver board is mounted directly on top 
of the IGBT module, and it is held in place with mount-
ing screws and soldered to the IGBT module. Refer to 
Figure 6 on page 20. This improves reliability by 
eliminating the gate wires and their possible failure of 
older designs. 

If the IGBT modules and the capacitor bank were con-
nected together with wire, a large amount of induc-
tance from the wire would cause a failure in the IGBT. 
To reduce the inductance YORK employs a “laminated 
bus” structure technology. The “laminated bus” struc-
ture connects the IGBT module to the capacitor bank 
through 2 copper plates that are insulated from each 
other. When an insulator separates 2 copper plates they 

form a capacitor, which will counter act the inductance. 
Refer to Figure 6 on page 20. To further cancel the 
inductances in the laminated bus structure, a series of 
small film capacitors (C7-C12) are connected between 
the positive and negative plates at the IGBT modules. 

The LCD output suppression network is composed 
of a series of capacitors (C13-C18) and resistors 
(3RES-14RES) connected in a three-phase delta con-
figuration. The parameters of the suppression network 
components are chosen to work in unison with the in-
ductance of the DC to AC inverter sections in order to 
simultaneously limit both the rate of change in voltage 
and the peak voltage applied to the motor windings. 
By limiting the peak voltage to the motor windings, 
as well as the rate-of-change in motor voltage, we can 
avoid problems commonly associated with PWM mo-
tor drives, such as stator-winding end-turn failures and 
electrical fluting of motor bearings. 

Other sensors and boards are used to convey informa-
tion back to the LCD Logic board, and provide safe op-

Figure 1 - LCD CONTROL PANEL
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eration of the Compressor Drive. The IGBT modules 
contain a thermistor temperature sensor (RT1 and RT2) 
that provides temperature information back to the LCD 
logic board via the gate driver boards. The Bus Voltage 
Isolator board (031-01624) utilizes three resistors on 
the board to provide a “safe” resistance between the 
DC link filter capacitors located in the LCD power 
unit and the LCD logic board. It provides the means 
to sense the positive, midpoint and negative voltage 
connection points of the LCD’s DC link. Six Current 
Transformers (4T-9T) monitor the output current from 
the LCD power unit and are used to protect the motor 
from overcurrent conditions.

COMPRESSOR DRIVE CONTROL SYSTEM 
OVERVIEW

The LCD is housed in the same cabinet as the rest of 
the chiller control system. The chiller control board 
dictates to the LCD what RPM to run the compressor 
based on the leaving chilled liquid temperature control, 
or any limiting controls. The only time the LCD will 
override the control system is when a shutdown condi-
tion for the LCD is occurring. 

The LCD control system is composed of various com-
ponents located within Chiller Control Center. Thus, 
integrating the Chiller Control Center with the LCD. 
The LCD system utilizes various microprocessors and 
Digital Signal Processors (DSPs), which are linked to-
gether through a serial communications link. 

THE CHILLER CONTROL CENTER 

The Chiller Control Center contains 2 main boards. 
One, the chiller control board, which controls all as-
pects of the chiller as well as the output speed of the 
LCD. Two the LCD logic board, which determines pre-
charge of the LCD, evaluates fault conditions for the 
LCD, and determines how and when to turn on or off 
the output of the LCD.

The chiller control board and the LCD logic board 
communicate via a serial cable. Under normal condi-
tions the chiller control board is sending a RPM com-
mand to the LCD logic board. The LCD logic board 
will determine the correct output frequency and volt-
age to rotate the compressor motor. In a LCD gener-
ated fault condition, the LCD logic board will open it’s 
fault relay, turn off the output of the drive, and then 
report the fault along with fault data to the chiller con-
trol board.

COMPRESSOR DRIVE LOGIC BOARD

The LCD logic board performs numerous functions, 
control of the LCD’s cooling fans and pump, when to 
pre-charge the bus capacitors, and generates the PWM. 
Refer to Figure 5 on page 14 for the location of the 
various connectors on the LCD logic board.

•	 The internal cooling fans and pump are command-
ed to turn on whenever the LCD is commanded to 
run via J10 pins 1 and 2. They will turn off when 
the drive is commanded to stop. If the LCD shut-
down is due to a high-temperature condition, then 
the internal cooling fans and pumps will continue 
to run until the value of the internal temperature 
has dropped below a specified value. 

In an attempt to keep the internal temperature of 
the LCD cool enough to start, the LCD's internal 
cooling fans and pump will turn on without the 
chiller running if the internal temperature is with-
in 10°F of the fault value. This fault value will 
be different depending on the number of compres-
sors mounted on the chiller. The internal cooling 
fans and pump will turn off when the internal tem-
perature of the drive is 15°F below the fault value.

The LCD's cooling fans and pump will also run 
if the chiller is placed in service mode, and the 
status of the VSD cooling fan/pump is enabled. 
The removal of a thermistor connector is no lon-
ger required to turn on and off the fans and pump 
as with other drives used on YORKs large ton-
nage products.

•	 The LCD Logic board sends a command signal to 
the SCR gate driver board to precharge the bus ca-
pacitors. For pre-charge to become active J11 Pin 
3 must be low, and J11 Pin 4 must be at 7.5 VDC.

•	 The PWM generation is required so that the output 
of the LCD will provide to the motor the proper 
voltage for a given output frequency. The PWM 
generation is sent to the IGBT gate driver board via 
J6 for compressor #1, and J8 for compressor #2.



JOHNSON CONTROLS10

FORM 201.21-M1 
ISSUE DATE: 4/12/2013

Figure 2 - VSD CONTROL PANEL
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FIGURE 2 - VSD CONTROL PANEL (CONT'D)
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The LCD logic board also determines shutdown condi-
tions by monitoring the three phases of motor current 
for each compressor, baseplate temperature for each 
IGBT module, internal ambient temperature, and the 
DC Link voltage.

•	 Current transformers mounted on the output mo-
tor wiring to the compressor monitor the output 
motor current and send this information to the J1 
and J2 connectors.

•	 The baseplate temperature is monitored by a 
thermistor mounted inside each IGBT module. 
Any of the thermistors can cause an over tempera-
ture fault. The thermistor voltage is read at the J6 
and J8 connector.

•	 The internal ambient temperature is monitored by 
a thermistor mounted on the LCD Logic board.

•	 The DC link isolator board monitors the DC link 
voltage and is connected to J3.

The LCD logic board also contains many LEDs to in-
dicate various conditions of the drive. Refer to Figure 
3 for the location of various LEDs.

•	 105% LED will light whenever any phase of motor 
current is 5% greater than 100% current rating as set 
by the percent FLA adjustment pot. 

•	 A-, A+, B-, B+, C-, C+ LEDs light whenever the 
IGBT gate driver is turned off, and will not light 
whenever the IGBT gate driver is turned on. At 
low motor output frequencies these LEDs will 
flash. They will remain on constantly when the 
drive is running at high output frequency. 

•	 RCV, XMT LEDs will flash when the LCD logic 
board is communicating with the chiller control 
board. Each should flash about once a second.

•	 Power LED will light any time power is applied to 
the LCD logic board.

•	 Fault LED will light whenever the fault relay is 
open indicating a fault condition.

•	 Compressor Enable LED will light when the drive 
has received the hardware and software run signal 
from the chiller control logic board for that com-
pressor. Four LEDs are located on the logic board, 
one for each compressor.

•	 Compressor Run LED will light when the drive has 
received the hardware run signal from the chiller 
control logic board. Two LED's are located on the 
logic board, one for each chiller system.

CHILLER CONTROL CENTER VSD RELATED 
KEYPAD FUNCTIONS

Refer to form 201.21-NM1 for related keypad func-
tions. 

CAPACITOR BANK (DC BUS) DISCHARGE 
(DOES NOT FULLY DISCHARGE SI0223)

Problem
Capacitor bank (DC Bus) in the VSD does not fully 
discharge. 

Always check the DC bus voltage across 
the top and bottom banks of capacitors 
with a known functioning voltmeter, 
correctly set to the proper scale, before 
performing service on the inverter or 
any other electronics inside the panel. 
For the purpose of safety, DO NOT rely 
on the bleeder resistors to discharge the 
capacitor banks. 

NEVER short out a capacitor bank to 
discharge it during servicing. If the 1 
RES or 2 RES bleeder resistors or wiring 
is open and the capacitor bank will not 
discharge, immediately contact Johnson 
Controls Product Technical Support or 
perform the procedure below to discharge 
the capacitor bank.

This product contains voltages that could 
cause death or serious injury! Personnel 
not familiar with AC drives and proper 
electrical safety procedures should not 
be working on this product. Servicing 
this equipment should not be undertaken 
unless the individual(s) have been trained 
in the proper maintenance of this equip-
ment and are familiar with its potential 
hazards.

Solution
1.	 Turn power OFF to the chiller.

2.	 Wait 5 minutes for the DC bus voltage to drop be-
low 10VDC.

3.	 If the voltage stays above 10VDC according to the 
DC Bus Voltage Display under the VSD DATA 
key, place the Discharge Probe leads across points 
A and B.
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DO NOT use any metal objects to short 
out the capacitor bank due to the pos-
sibility of serious bodily injury as well as 
damage to the drive.

4.	 Wait for the lights on the Discharge Probe to go 
out.

5.	 Check the voltage at the same points with a VOM.

6.	 Check the 1/2 bus voltage on J3-1 to J3-2 and J3-2 
to J3-3. They should read less than 5VDC.

If you suspect the discharge probe may be 
damaged or not working, re-check with 
your meter to verify the capacitor bank 
is discharged.

7.	 If the probe does not discharge the capacitor bank 
and voltage greater than 10VDC exists, place the 
Discharge Probe into a 125VAC socket for just a 
second to see if the lights on the probe light up, 
verifying the probe is OK. Immediately remove 
the probe from the 125VAC socket to avoid dam-
age.

Troubleshooting checks after the VSD capaci-
tor bank is discharged to 0VDC with the Dis-
charge Probe:

a.	 �Measure the resistance of 1RES and 2RES. 
Each resistor should measure about 2.4K 
Ohms. Replace any resistor that is open.

b.	 �Check the continuity of the wiring between 
1RES and 2RES to the connections on the 
capacitor bank. Look for loose connections, 
overheated connections, or broken wires. Re-
pair any wiring problems that are identified.

“B”

1RES and 2RES Bus Capacitors Bank
Equalizing / Bleeder Resistors

Discharge Probe - P/N 031-00733-000

“A”
“A”

“B”

Figure 3 - DISCHARGE PROBE

BUS VOLTAGE 
ISOLATION BD

J3

Figure 4 - VOLTAGE ISOLATION
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Figure 5 - LATITUDE COMPRESSOR DRIVE LOGIC BOARD DETAILS 50046
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IGBT GATE DRIVE COMPR #1 J6

IGBT GATE DRIVE COMPR #2 J8

GATE DRIVER LED'S

8

9

10

11

12

13

14

15

16

17

18

19

20

2

20

19

18

3

5

6

7

8

9

1011

12

13

14

15

16

17
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UNIT SHUTDOWNS GENERAL INFORMATION

The Unit Shutdowns are organized in alphabetical or-
der based on the Chiller Control Center messages. 

Whenever a Unit Shutdown is generated by the LCD a 
series of events will occur. 

•	 Any shutdown that occurs while the chiller is not 
running will cause a start inhibit. The chiller can-
not be started until the shutdown has been cleared.

•	 If the chiller is running when the shutdown occurs 
the LCD logic board will turn off all of the IGBT 
gate drivers.

•	 The fault relay for the faulted system on the LCD 
logic board will de-energize causing a momene-
tary open circuit between J10-3 and J10-4. Open-
ing the circuit will indicate to the Chiller Control 
Center that the LCD has shutdown. The fault 
relay will remain de-energized until the Chiller 
Control board has acknowledged the cause of the 
shutdown. Once the Chiller Control board has 
acknowledged the shutdown the fault relay will 
close.

•	 The LCD logic board will send a shutdown code 
via the serial communications link to the Chiller 
Control board. The Chiller Control board will 
interpret the shutdown code, and display a shut-
down message on the display of the Chiller Con-
trol Center.

After the reason for the shutdown has been corrected, 
the chiller may auto restart, but will lock out the opera-
tion of the chiller if the same shutdown were to occur 
3 times within a 90-minute window unless otherwise 
noted in the shutdown information.

DC BUS VOLTAGE IMBALANCE 

The DC bus voltage is filtered by many large, electro-
lytic capacitors, which are rated for 450 VDC. These 
capacitors are wired in series to achieve a 900 VDC 
capability for the DC bus voltage. It is important that 
the voltage is shared equally from the junction of the 
center, or series capacitor connection, to the negative 
bus and to the positive bus. 

This center point should be approximately ½ of the to-
tal DC link voltage. If the voltage is greater than ± 100 
VDC from the ½ of the total DC link voltage, then this 

TROUBLESHOOTING UNIT SHUTDOWNS

shutdown will occur. This shutdown will lockout the 
operation of the chiller on the first event.

Possible Problems

•	 Bleeder resistors failure due to overheating. En-
sure that the thermal pad is installed, and the 
bleeder resister mounting nuts are tight. A new 
thermal pad should be installed when the resistors 
are replaced.

•	 Verify the wiring between the large capacitors, 
the bus isolator board, LCD logic board, and the 
bleeder resistors.

•	 Failure of the bus voltage isolation board. Use 2 
DC volt meters to verify the voltage across the 
2 halves of the DC bus. If the voltage is correct, 
then measure the DC bus voltage at the J3 connec-
tor of the LCD logic board. 

•	 Shorted or open capacitor in one half of the cap 
bank.

•	 Verify that the 2 bleeder resistors are the same 
value. The value should be 2.4K ohms.

HIGH DC BUS VOLTAGE 

While the chiller is running, the DC bus voltage is con-
tinuously monitored by the LCD logic board through 
the bus voltage isolation board. If the level of the bus 
voltage were to exceeds 766 VDC (for 50 or 60 Hz), 
a shutdown is initiated. This shutdown will protect the 
capacitors from a voltage that exceeds their rating. 

Possible Problems

•	 Ensure that the voltage at the input power fuses is 
within 414-508 VAC phase to phase.

•	 Ensure that this shutdown is not a result of a 
storm.

•	 This shutdown may be the result of power grid 
switching.

•	 Meg the compressor motors. If a phase has gone 
to ground this shutdown may be displayed.

HIGH VSD INTERNAL AMBIENT TEMP 

The ambient temperature of the LCD is monitored by 
a temperature sensor mounted on the LCD logic board. 
The high ambient trip threshold is set for 158°F (70°C). If 
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this shutdown occurs, the internal cooling fans, coolant 
pump, and condenser fans will remain turn on until the 
internal ambient temperature has fallen to 143°F (62°C).  
This shutdown is always an auto-restart when the inter-
nal temperature has dropped below the shutdown level.

Possible Problems

•	 Improper coolant level for the LCD.

•	 Failure of a coolant hose or clamp.

•	 Ensure that the coolant hoses are not kinked.

•	 Verify that the coolant system is not leaking.

•	 Coolant temperature entering the LCD of greater 
then 140°F or 60°C.

•	 Dirty condenser is causing higher than normal 
coolant liquid temperatures. Regular maintenance 
of the condenser is required.

•	 Failure of a fuse for the coolant pump or internal 
fans.

•	 Internal fan failure at the cooling coil.

•	 Failure of the coolant pump.

•	 Failure of a condenser fan, condenser fan motor or 
a condenser fan fuse.

LOW DC BUS VOLTAGE 

While the chiller is running, the DC bus voltage is con-
tinuously monitored by the LCD logic board through 
the bus voltage isolation board. If the line voltage were 
to quickly drop the current seen by the motor could 
exceed it’s rating or the rating of the IGBT. The low 
bus voltage shutdown will prevent this from happen-
ing. The shutdown is generated when the bus voltage 
drops below 500 VDC (for 50 or 60 Hz).

Possible Problems

•	 A common cause for this shutdown is a severe sag 
in the AC line voltage to the drive. Monitor the 
incoming three phase AC line voltage for severe 
sags, and also monitor the DC link voltage with a 
digital meter.

•	 There could be a wiring problem between the DC 
link, bus isolator board, or the LCD logic board. 
Refer to the wire diagram for the wire numbers. 
Measure the voltage at J3 pin #1 to pin #2 on the 
LCD logic board. Care should be taken when 
making this measurement. The value should be 
around 600 VDC when the drive is running.

•	 The resistors on the bus isolator board could be 
out of tolerance. With power removed from the 
chiller measure the resistors on the DC isolator 
board (031-01624-000). Measure from J1 to J2 
pin 1 to 1, pin 2 to 2, and pin 3 to 3 with the J1 
and J2 connectors removed. The resistance value 
should be 150K ohms +/- 1.5K ohms for each 
reading.

MOTOR CURRENT OVERLOAD 

This shutdown is generated when the LCD logic board 
has detected that the highest of the three output phase 
currents for any compressor has exceeded 105% of 
the programmed 100% full load amps (FLA) value 
for more than 30 seconds. The 100% FLA setpoint is 
determined by adjustment of the FLA trimpots on the 
LCD logic board. Each compressor motor has it’s own 
trimpot. This shutdown will lockout the operation of 
the chiller on the first event.

Possible Problems

•	 FLA value not properly set for the application of 
each compressor.

•	 High condenser pressure.

•	 Restriction in the refrigerant circuit.

•	 The economizer valve not working properly or 
stuck open.

•	 Feed and drain valves not working properly caus-
ing the compressor to overload.

PRECHARGE DC BUS VOLTAGE IMBALANCE  

The definition for this shutdown is identical to “DC Bus 
Voltage Imbalance”, except that the shutdown has oc-
curred during the precharge period. Refer to “DC Bus 
Voltage Imbalance” shutdown for possible problems. 
This shutdown will lockout the operation of the chiller 
on the first event.

PRECHARGE - LOW DC BUS VOLTAGE 

The LCD logic board determines this shutdown with 
information from the bus isolator board. This shut-
down has two different timing events. First, the DC 
Bus voltage must be equal to or greater than 50 VDC 
four seconds after pre-charge has begun. Second, the 
DC Bus voltage must be equal to or greater than 500 
VDC 19 seconds after pre-charge has begun. This shut-
down is important to determine if the converter or the 
cap. bank is shorted.
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Possible Problems

•	 The LCD logic board is not getting bus voltage 
information. Place a DC volt meter at J3 on the 
LCD logic board pins 1 and 3. Start the chiller. If 
the voltage does not come up, then verify the wir-
ing between the bus voltage isolation board, LCD 
logic board, and the laminated bus structure. 

•	 Shorted cap. bank. Place a DC volt meter across 
the laminated bus structure. Try to start the chiller 
while measuring the voltage. If voltage is pres-
ent, then the caps. are not shorted. If voltage is not 
present, then take an ohm meter and verify if the 
cap. bank is shorted or not.

•	 The converter is not being told to turn on. Verify 
that J4 on the SCR trigger board is properly in-
stalled. Verify that J11 on the LCD logic board 
is properly installed. Measure the DC voltage at 
J4 on the SCR trigger board pin 3 to ground. The 
voltage should go to 0 VDC when the drive en-
ters precharge. If this does not happen, then verify 
the wiring between the SCR trigger board and the 
LCD logic board.

•	 The converter is not turning on. Verify the wiring 
between the SCR trigger board and the SCR gates. 
Also verify the wiring between L1-L3 on the SCR 
trigger board and L1-L3 to the input of the drive at 
the input fuses and to the SCR anode connection.

•	 Measure the DC voltage at J1-J3 on the SCR trig-
ger board. The voltage should be 1-3 VDC when 
the drive enters precharge. If the voltage is around 
15 VDC, then the SCR trigger board has failed or 
the SCR gate is open. If the voltage is 0 VDC, the 
SCR trigger board had failed or the SCR gate is 
shorted.

SINGLE PHASE INPUT VOLTAGE 

This shutdown is generated by the SCR Trigger board 
and relayed to the LCD logic board to initiate a unit 
shutdown. The single phase control uses circuitry to 
detect the loss of any one of the three input phases. 
The trigger board will detect the loss of a phase with-
in one half line cycle of the phase loss. An LED on 
the SCR Trigger board will indicate that the board 
is detecting the fault, and not a wiring problem be-
tween the trigger board and the LCD logic board. 
This shutdown is always an auto-restart when the shut-
down has cleared.

Possible Problems

•	 This message is typically displayed every time 
power to the LCD is restored or if the input power 
dips to a very low level. This is not an indication 
of a problem with the LCD.

•	 Verify the input fuses to the LCD. Failure of these 
fuses may indicate that there is another problem 
in the LCD.

•	 Verify the input fuses to the trigger board.

•	 Verify that the signal phase LED is lit.

•	 Verify the wiring between the J4 connector on the 
SCR trigger board and the J11 connector on the 
LCD logic board. A loose connector or a bad wir-
ing connection can cause this shutdown.

VSD COMMUNICATIONS FAILURE 

At power-up, the LCD logic board will go through a 
process called initialization. At this time, memory loca-
tions are cleared, jumper positions are checked, and the 
serial communication link is established between the 
LCD logic board, and the chiller control logic board. If 
at any time the chiller control logic board does not re-
ceive valid data from the LCD logic board for a period 
of 8 seconds this shutdown will occur.

Possible Problems

•	 Verify that the communication wiring is properly 
installed between the LCD logic board at J12 and 
the chiller control logic board at J2. Ensure that 
the shield is only connected at the chiller control 
logic board. Check for continuity and also check 
to see that none of the conductors are shorted to-
gether or shorted to ground.

•	 Verify that the Mod Bus address jumper is proper-
ly installed in J5 of the LCD logic board. The de-
fault address is address #1. The table below shows 
the jumper locations in J5 for all of the available 
address. The chiller control must be programmed 
for the same address as the LCD logic board.

LCD LOGIC BOARD 
MODBUS ADDRESS

LCD LOGIC BOARD 
JUMPER POSITION

1
J5-1 to J5-2
J5-3 to J5-4

2 J5-3 to J5-4
3 J5-1 to J5-2
4 None
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•	 The EPROMs must be correct for each board, 
and they must be correctly installed. There are 
a total of three EPROMs in each chiller control 
center. All pins must be properly inserted into the 
EPROM sockets. Refer to the Software Reference 
List near the back of the form.

•	 The chiller control logic board and the LCD logic 
board must be energized at the same time. The 
practice of pulling the fuse in the control center 
to make wiring changes will create a problem. 
Power-up must be done by closing the main dis-
connect on the chiller control center with all fuses 
in place. 

•	 Ensure that the chiller system is properly ground-
ed for electrical noise. The LCD is the source of 
ground for the chiller. Ground is then conducted 
to the rest of the chiller by the mounting connec-
tions of the LCD. All connections are to be made 
with external tooth lock washers. These washers 
will cut through the paint on the chiller and pro-
vide a ground connection. The grounding system 
is critical for proper communications. 

•	 Ensure that the chiller control logic board is prop-
erly ground to the mounting plate. Also, ensure 
that the mounting plate is properly grounded to 
the chiller control center enclosure.

•	 If all of this has been done and communications 
can never be established, even at power-up, you 
may have a bad communications driver on ei-
ther the LCD or the chiller control logic boards. 
Change out the 485 drivers on both the LCD and 
the chiller control logic boards. 

VSD CT PLUG FAULT 

This shutdown is generated by the LCD logic board. 
The J1 and J2 connectors on the LCD logic board con-
tains jumpers that interconnect the 2 connectors. If any 
one of the connectors is loose or missing a fault will 
occur. This ensures that the LCD always has current 
feedback information from each compressor motor. 

Possible Problems

•	 The wire jumpers on connector J1 sockets 7 or 
8, or connector J2 sockets 7 or 8 on the LCD 
logic board may not be properly installed, loose, 
or missing. Also verify that the sockets are not 
spread out. It may also be possible that the socket 
is not properly installed in the housing.

VSD LOGIC BOARD FAILURE 

This shutdown is generated by the LCD logic board. 
If a communications problem occurs between the two 
microprocessors on the LCD logic board. This fault is 
only verified during precharge and run condition.

Possible Problems

•	 If this shutdown should occur, replace the LCD 
logic board.

VSD LOGIC BOARD POWER SUPPLY 

This shutdown is generated by the LCD logic board, 
and it indicates that one of the low voltage power sup-
plies for the LCD logic board has dropped below their 
allowable operating limits. The power supplies for the 
logic boards are derived from the secondary of the 120 
to 24 VAC transformer (Figure 2 on page 10) which 
in turn is derived from the 480 to 120 VAC control 
transformer (Figure 2 on page 10). 

Possible Problems

•	 This message normally appears when the power 
is removed and reapplied. This is not a failure, 
but the rest of the steps should be followed if this 
shutdown persists.

•	 The small control transformer that provides pow-
er to the LCD logic board has failed. Measure the 
output of the transformer with a DVM. The volt-
age should be between 24 – 32 VAC. These trans-
formers are internally fused. If the fuse fails the 
transformer must be replaced.

•	 The input voltage to the small control transformer 
is too low. Measure the input voltage of the trans-
former with a DVM. The voltage should be be-
tween 108 – 132 VAC.

•	 Verify the power supply connector J4 at the LCD 
logic board. 

•	 A power supply on the LCD logic board may have 
failed. Measure the DC voltage test points on the 
LCD logic board at TP1 (+15V), TP3 (+5V), TP4 
(+7.5V), TP5 (-15V) and TP7 (-5V) with respect 
to TP6 (Ground). If any of these voltages are in-
correct, replace the LCD logic board. 
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TROUBLESHOOTING SYSTEM SHUTDOWNS 

too much current is flowing through the IGBT. This 
fault can also be caused if an IGBT is not being turned 
on when it should.

Possible Problems

•	 A power supply problem on the IGBT gate driver 
board. Verify that the 6 LED’s on each IGBT gate 
driver board are lit. The IGBT gate drive board 
is located on top of the IGBT module. If one of 
the six LED’s is not lit, then the IGBT gate driver 
board has failed and requires replacement of the 
LCD power module. Refer to Figure 6 on page 
20.

•	 The IGBT is shorted. Follow the procedure for 
failure of the LCD IGBT Module found later in 
this form.

•	 A failure in the switching power supply on the 
SCR trigger board. None of the LED’s will be lit 
on the IGBT gate drive board. To verify this prob-
lem. Measure the DC voltage at TPF and TPG to 
ground on the SCR trigger board. The voltage at 
TPF should be 12.3 VDC. The voltage at TPG 
should be 12.8 VDC.

•	 Verify that the 7.5 VDC and 5 VDC power is get-
ting to the IGBT gate driver board. Measure 7.5 
VDC at J1 pin 14 and 5.0 VDC at J1 pin 8 on the 
IGBT gate drive board for the system that is fault-
ed. The 7.5 VDC power is only present when the 
chiller is running. If the power supply or supplies 
are not present then verify the wiring and connec-
tors between the LCD logic board, SCR trigger 
board and the IGBT gate driver board.

•	 A failure may have occurred on the LCD logic 
board. Switch the J6 connector compressor #1 and 
J8 connector compressor #2. These connectors are 
keyed with an extra pin, remove and save the pin. 
Also switch the 2 connectors for the current trans-
formers. They are located just below the current 
transformers. By doing this, we have switched the 
IGBT gate driver circuit on the logic board, but 
running the same IGBT module. If the fault was 
on compressor #1, then start compressor #2. If the 
fault repeats on compressor #1, then the LCD log-
ic board is at fault. If no fault is present the logic 
board is okay. If a fault occurs on compressor #2 
the logic board is okay. Replace all connectors 
and keys in there proper locations. 

GENERAL INFORMATION

The System Shutdowns are organized in alphabetical 
order based on the Chiller Control Center messages. 

Whenever a System Shutdown is generated by the 
LCD a series of events will occur. 

•	 Any shutdown that occurs while the chiller is not 
running will cause a start inhibit for that system. 
That chiller system cannot be started until the 
shutdown has been cleared.

•	 If the chiller is running when the shutdown occur 
the LCD logic board will turn off the IGBT gate 
drivers for the failed system.

•	 The fault relay for the faulted system on the LCD 
logic board will de-energize causing an open cir-
cuit between J10-3 and J10-4. This action will 
indicate to the Chiller Control Center that the 
LCD has shutdown. The fault relay will remain 
de-energized until the Chiller Control board has 
acknowledged the cause of the shutdown. Once 
the Chiller Control board has acknowledged the 
shutdown the fault relay will close.

•	 The LCD logic board will send a shutdown code 
via the serial communications link to the Chiller 
Control board. The Chiller Control board will 
interpret the shutdown code, and display a shut-
down message on the display of the Chiller Con-
trol Center.

After the reason for the shutdown has been corrected, 
the chiller may auto restart, but will lock out the opera-
tion of the chiller if the same shutdown were to occur 
3 times within a 90-minute window unless otherwise 
noted in the shutdown information.

GATE DRIVER 

The LCD has two methods of detecting an over current 
condition. One is from the output current transformers 
and the second is the gate driver fault. The gate driver 
fault is detected on the gate driver board. The collector-
to-emitter voltage of each IGBT is checked while the 
device is turned on. This is also called the collector-
to-emitter saturation voltage. If the voltage across the 
IGBT is greater than a set threshold as defined on the 
gate driver board, the IGBT is turned off and a shut-
down pulse is sent to the LCD logic board shutting 
down the chiller system. This fault can indicate that 
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Figure 6 - IGBT GATE DRIVER BOARD
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•	 The fault could also be caused by a problem in 
the compressor or motor. Switch the J6 connec-
tor compressor #1 and J8 connector compressor 
#2. These connectors are keyed with an extra pin, 
remove and save the pin. Switch the output motor 
wiring from one IGBT module to the other. By 
doing this we are switching which motor is being 
run with the same IGBT module. If the fault was 
on compressor #1, then start compressor #2. If no 
fault is present the IGBT module is okay, and the 
motor or compressor have a problem. If a fault oc-
curs on compressor #2, then the IGBT module, or 
gate driver board has failed and must be replaced. 
Replace all connectors and keys in their proper 
locations.

HIGH MOTOR CURRENT 

This shutdown is generated by the LCD logic board. 
If any one phase of motor current as measured by the 
Output Current Transformers exceeds 575 amps peak a 
shutdown will occur. The current values displayed are 
averaged RMS. In other words, the displayed current 
will never read 575 amps, but an elevated current value 
may be observed.

If a High Motor Current shutdown occurs, but the 
chiller restarts and runs without a problem, the cause 
may be attributed to a voltage sag on the utility power 
feeding the LCD that exceeds the specified dip volt-
age rating for this product. This is especially true if the 
chiller was running at, or near, full load. If there is a 
sudden dip in line voltage, the current to the motor will 
increase, since the motor wants to draw constant horse-
power. The change in the output current due to an input 
power fluctuation is a very quick event on the order of 
several line cycles. The chiller cannot unload quickly 
enough to correct for this sudden increase in current, 
and the chiller will trip on this fault.

Possible Problems

•	 Normal condition if a large power consuming 
device is started, such as another chiller, or large 
machinery. If this is the case then the chiller will 
auto restart.

•	 Shorted LCD power unit. Perform troubleshoot-
ing check for Failure of the LCD Power Module.

•	 A failure may have occurred on the LCD logic 
board. Switch the J6 connector compressor #1 and 
J8 connector compressor #2. (Refer to Page 37) 
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These connectors are keyed with an extra pin, re-
move and save the pin. Also switch the 2 connec-
tors for the current transformers. They are located 
just below the current transformers. By doing this, 
we have switched the IGBT gate driver circuit on 
the logic board, but still running the same IGBT 
module. If the fault was on compressor #1:

•	 Start System No. 2, if fault stays on compressor 
No. 1, then the IGBT module or compressor is de-
fective.

•	 Start System No. 1, if compressor No. 2 faults, 
then the Logic PCB is defective.

NOTE: Refer to page 37 in this manual for 
troubleshooting the Compressor and IGBT 
Gate Drive Module.

•	 Replace all connectors and keys in there proper 
locations. 

•	 Power supply failure on the IGBT gate driver 
board. Ensure that all 6 LED’s are lit on the IGBT 
gate driver boards. If one is not lit, then the IGBT 
module and gate driver board must be replaced. 
Refer to Figure 6 on page 20.

•	 Failure of an output current transformer. Discon-
nected the connector for the output current trans-
formers. Take an ohm reading at the connector. 
Each current transformer should have a 125 ± 
15% ohm reading. NOTE: Readings at connec-
tors should be taken from the back of the con-
nector so that the socket is not spread apart. If 
the reading is within range, then reinstall the 
connector. 

•	 Failure of an output current transformer. Remove 
the wiring from 1 current transformer at the con-
nector just below the current transformers. Install 
a jumper into the 2 removed wires. Start the sys-
tem with the high motor current fault. If no fault 
is present, then the phase where the current trans-
former was removed has a problem. If the fault is 
present reinstall the removed current transformer 
and remove another current transformer. Only one 
current transformer should be out of the circuit at 
a time. 

At no time should a current transformer 
be left with an open circuit. Also at no time 
should a system run without a current 
transformer in the circuit. The compres-
sor motor should normally always have 
over current protection on all 3 phases.

•	 Remove the motor wires from the IGBT module 
with the high current problem note the correct 
phasing. Remove the 3 current transformers not-
ing the phase that reads the high current. Remove 
the current transformer from the phase with the 
high current, and install one of the other current 
transformers on this phase. Reinstall the motor 
wiring with the correct phasing. Start this system. 
If the LCD does not fault, then the removed cur-
rent transformer has failed. If the LCD does fault, 
then the problem is in the motor or compressor. 
Be sure to reconnect all wires to there correct lo-
cations.

•	 Shorted motor, Meg the motor phase to phase and 
phase to ground. Wiring between the LCD and 
the motor musts be disconnected before meg-
ging the motor. LCD failure may result if mo-
tor wires are not removed.

•	 The motor or compressor has a locked rotor.

•	 Verify the operation of the economizer valve, 
drain valve, feed valve, and the controls for these 
valves.

HIGH VSD BASEPLATE TEMPERATURE 

A thermistor sensor is located inside each IGBT Mod-
ule on the LCD power unit. A 5K ohm at 77°F thermis-
tor is used. The thermistor resistance is read on the J1 
connector of the IGBT gate driver board on pin 6 and 
15. Remove the connector from the gate driver board 
and take the measurement on the board. If at anytime 
this thermistor detects a temperature of 218°F (103°C) 
or higher a shutdown will occur. The internal cool-
ing fans and coolant pump will continue to run after 
the shutdown, until the thermistor temperature has 
dropped to below 203°F (95°C). Refer to Table 1 for 
detailed thermistor values.

Possible Problems

•	 Improper coolant level for the drive. Remove the 
fill plug and verify that the coolant is 12 inches 
from the top of the pipe. This much open area is 
needed to allow for expansion of the coolant.

•	 Α failure in the condenser fan system such as: fan 
blade, fan motor, fan contactor, output relay board 
or wiring.

•	 Α failure in the coolant pump system such as: 
coolant pump, open fuse, pump motor, wiring or 
relay.
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•	 No thermal grease used on the IGBT module. The 
IGBT module requires that a thin layer of thermal 
grease be used to aid in the removal of heat. 

•	 Clogged chill plate.

•	 The SCR module or the IGBT module is not prop-
erly torque. The proper torque value is 48 in.-lbs. 
or 5.5 Nm.

Table 1 - LCD - THERMISTOR CHARACTERIS
TEMP°F  

NOMINAL
TEMP°C  

NOMINAL
R-THERMISTOR  

IN OHMS *
40 4.4 11314
45 7.2 10080
50 10.0 8996
55 12.8 8031
60 15.6 7193
65 18.0 6447
70 21.1 5793
75 23.9 5212
80 26.7 4698
85 29.4 4242
90 32.2 3835
95 35.0 3471

100 37.8 3150
105 40.5 2859
110 43.3 2602
120 48.9 2162
130 54.4 1807
140 60.0 1515
150 65.6 1278
160 71.1 1085
170 76.7 924
180 82.2 791
190 87.8 679
200 93.3 587
210 98.9 508
220 104.4 442

DO NOT insert the probes of the ohm 
meter into any connectors. This will cause 
the sockets in the connectors to spread 
apart and cause an intermittent connec-
tion. Instead insert the probes into the 
back of the connector.

MOTOR CURRENT OVERLOAD 

This shutdown is generated when the LCD logic board 
has detected that the highest of the three output phase 
currents for any compressor has exceeded 105% of 
the programmed 100% full load amps (FLA) value for 
more than 10 seconds. 

The 100% FLA setpoint is determined by adjustment of 
the FLA trimpots on the LCD logic board. Each com-
pressor motor has it’s own trimpot. This shutdown will 
lockout the operation of the chiller on the first event.

Possible Problems

•	 FLA value not properly set for the application of 
each compressor.

•	 Εxcessive condenser pressure.

•	 Restriction in the refrigerant circuit.

•	 The economizer valve not working properly or 
stuck open.

•	 Feed and drain valves not working properly caus-
ing the compressor to overload.

•	 Failure of an output current transformer. The ohm 
value for the current transformer is 125 ohms ± 
15%.

•	 Refrigerant charge issues of being too low or too 
high.

VSD RUN RELAY 

Two run signals are generated by the Chiller Control 
Board for each compressor system. One is through 
the communication system, and the other is through 
the wiring between the chiller control board the re-
lay interface board and the LCD logic board. Upon 
receipt of either of the two run signals by the LCD 
logic board, a 5-second timer will begin on the LCD 
logic board. If the missing run signal is not received 
within the 5-second window the LCD logic board will 
shut down.

Possible Problems

•	 This shutdown could occur if there is a problem 
with the wiring between the Chiller Control Board 
and the LCD logic board. System #1 hardware run 
signal is sent on wire #113 to the LCD logic board 
at J10 pin 7. System #2 hardware run signal is sent 
on wire #213 to the LCD logic board at J10 pin 5.

•	 Verify that the serial communications wiring be-
tween the chiller control board, and the LCD logic 
board are connected properly.



JOHNSON CONTROLS 23

FORM 201.21-M1 
ISSUE DATE: 4/12/2013

WARNING MESSAGES

General Information 
A WARNING message will indicate that the operation 
of the Latitude Compressor drive or chiller is affected 
in some manner, but the LCD is still functioning. 

Invalid Number of Compressor Selected 
This message is displayed when the compressor selec-
tion jumpers are not properly configured or missing. 
The jumpers are located on the J1 connecter of the 
LCD logic board. The table below shows the correct 
connections for the different compressor quantities. 

NUMBER OF  
COMPRESSOR

VSD LOGIC BOARD  
JUMPER POSITION

2 J1-10 to J1-9

3 J1-11 to J1-9

4 J1-12 to J1-9

Possible Problems

•	 Verify that the proper wire connections are made 
at the J1 connector as in the table above.

•	 Verify that the J1 connector is properly installed 
on the LCD logic board.

•	 Verify that all of the sockets are properly seated 
in the housing.

START-UP PREPARATIONS 

Circuit Breaker Setup 
The circuit breaker used on the LCD has many settings 
for short circuit, and ground fault protection. Gener-
ally, these setting are adjusted by the manufacture, 
but these setting should be verified before starting the 
chiller. The rating plugs for the circuit breaker should 
be verified as well.

All 2 compressor LCD use the same circuit breaker 
settings, but the rating plugs are base on the input volt-
age range. 

NAME OF ADJUSTMENT SETTING VALUE
Short Delay Pickup “2”
Short Delay Time “INST”

Ground Fault Pickup  “1”
Ground Fault Time “150”

The settings for the circuit breaker should not be 
changed from the setting above. Warranty may be 
rejected if the circuit breaker is not properly set.

Rating plug for voltage ranges.

INPUT VOLTAGE RANGE RATING PLUG VALUE
460, 575 VAC 600 Amp
380, 400 VAC 800 Amp
200, 230 VAC 1200 Amp

Verify Overload Settings 
Refer to form 201.21-NM-1 for these setting.
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Why doesn’t the measured input amps of the LCD 
agree with the rated FLA? 

The input current to the LCD may be considerably 
lower, compared to the output current. This is due to 
the power factor correction capability of the LCD. 
Chiller FLA must be measured at the motor terminals, 
where the power factor is the normal motor power fac-
tor. Use a true RMS reading meter to make these mea-
surements.

How is the LCD cooled? 

The LCD contains a liquid coolant loop that is directly 
connected to the condenser of the chiller. The loop is 
closed. A pump is used to move the coolant from and 
through the LCD and the condenser. On hot days when 
the chiller is not running the coolant pump may turn on 
to ensure that the LCD internal temperature is main-
tained at an acceptable level. The coolant is a long life 
inhibited propylene glycol solution formulated specifi-
cally for the LCD system. 

Why are condenser fans running when the chiller 
is not?

It is possible on a hot sunny day that the internal tem-
perature of the LCD may exceed the shutdown value. 
In this case, the chiller will not be available to run. To 
maintain the internal temperature at an acceptable level 
the coolant pump is turned on. If the coolant pump does 
not maintains the internal temperature, then the coolant 
pump and the first stage condenser fans will turn on.

How often should the coolant be changed? 

The coolant should be changed every 5 years.

What is the function of the TEST Button on LCD 
Logic Board?

When the LCD is NOT running, this button may be 
used to test the operation of the logic outputs to the 
LCD power module, as well as the operation of the 
gate driver board on the IGBT module. When this but-
ton is depressed, six output LEDs on the LCD logic 
board alternately light the three plus (+) LEDs, then 
the three minus (-) LEDs. At the same time, six LEDs 
on the gate driver board will alternate between dim and 
bright intensity. Several conditions can inhibit this test 
function:

VSD FREQUENTLY ASKED QUESTIONS 

•	 If any LCD fault exists.

•	 If the unit is in pre-charge.

•	 If the SCR trigger is enabled.

•	 If the LCD unit is running.

•	 A 4 minute timer is part of this function to ensure 
that the DC Link Voltage is discharged to a safe 
level. This timer must time out before the Test 
Button will function. The timer will start when the 
LCD enters a stopped condition.

How is the RPM of the compressor motor con-
trolled? 

As with other YORK drive products the control of the 
RPM comes from the chiller control system. The chill-
er control board determines the optimum RPM of each 
compressor by monitoring the status of various chiller 
pressures and temperatures.

What is the maximum RPM of the compressor mo-
tor? 

The maximum RPM of the compressor motor is a func-
tion of the size of the chiller, but does not exceed 7,000 
RPM. This allows the compressor and motor to be di-
rectly coupled without the use of gears. 

TROUBLESHOOTING AND COMPONENT 
REPLACEMENT PROCEDURES

General Information
The following procedures are designed to guide the ser-
vice technician along the path that leads to the identifi-
cation of a problem. The service technician should un-
derstand the operation of the Latitude Compressor Drive 
(LCD) and function of each major component. It is rec-
ommended that the service technician read and under-
stand the information contained in this instruction prior 
to troubleshooting this product. Also, the service techni-
cian 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 LCD 
and the chiller control system, a good working knowl-
edge of the chiller control system is also necessary.

Several levels of documentation are required for the 
troubleshooting process. The LCD wiring diagram, 
supplied with every chiller is the top-level document. It 
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provides the overall wiring and configuration. Sections 
of this instruction provide the required lower levels. 
Specifically, block diagrams provide signal flow and 
simplified representations of all board circuitry. 

Begin the troubleshooting process by selecting the ap-
propriate procedure. It is not necessary to sequentially 
perform all of them. Perform a procedure only if there 
is a problem with that function.

VERIFY FAILURE OF THE LCD IGBT MODULE 

General Information
Personnel not familiar with AC drives, 
and proper electrical safety procedures 
should not be working on this product.

Be certain the LCD has been de-energized 
for over five minutes, and then double 
check for presence of voltage using a 
VOM. The DC bus must be fully dis-
charged.

•	 It is not necessary to remove any wiring to per-
form this test.

•	 This test will be conducted for an analog meter 
and a digital meter. The analog meter must be ad-
justed to ohms on the Rx1 scale, and the meter 
should also be adjusted for a 0 ohm reading with 
the probes connected together. The digital meter 
must be placed on the diode check scale. In this 
test, we are not looking for exact resistance mea-
surements, but rather to verify if the semi-conduc-
tor switches are open or shorted.

•	 The details of this procedure are for the IGBT 
module used for compressor #2. All IGBT mod-
ules are tested in the same manner, using the right 
side of the IGBT module as a reference point. 

Test Procedure
1.	Place the positive probe of the meter on the first right 

hand terminal of the IGBT module at the bus struc-
ture. This is the negative bus connection. Place the 
negative probe of the meter on the first right hand 
terminal of the IGBT module. This is one phase 
of the motor output. The wire should be marked 
201. An analog meter will read approximately 5-10 
ohms. A digital meter will read approximately 0.36 
VDC. Refer to Figure 7 on page 27.

2.	 Place the positive probe of the meter on the next 
terminal to the left on the IGBT module at the bus 
structure. This is the positive bus connection. The 
analog meter reading will be near full scale to the 
left of the meter movement. The digital meter 
reading will be OL. The 2 readings will take sev-
eral seconds to stabilize. 

3.	 Place the positive probe of the meter on the 3rd 
right hand terminal of the IGBT module at the 
bus structure. This is the negative bus connec-
tion. Place the negative probe of the meter on the 
3rd right hand terminal of the IGBT module. This 
is the next phase of the motor output. The wire 
should be marked 202. An analog meter reading 
will be approximately 5-10 ohms. The digital me-
ter reading will be approximately 0.36 VDC. 

4.	 Place the positive probe of the meter on the 4th 
right hand terminal of the IGBT module at the 
bus structure. This is the positive bus connection. 
The analog meter reading will be near full scale to 
the left of the meter movement. The digital meter 
reading will be OL. The 2 readings will take sev-
eral seconds to stablilize.

5.	 Place the positive probe of the meter on the 5th 
right hand terminal of the IGBT module. This is 
the negative bus connection. Place the negative 
probe of the meter on the 5th left hand terminal 
of the IGBT module. The wire should be marked 
203. A analog meter reading will be approximate-
ly 5-10 ohms. A digital meter reading will be ap-
proximately 0.36 VDC. 

6.	 Place the positive probe of the meter on the 6th 
right hand terminal of the IGBT module. This is 
the positive bus connection. The analog meter 
reading will be near full scale to the left of the 
meter movement. The digital meter reading will 
be OL. The 2 readings will take several seconds 
to stablize.

7.	Place the negative probe of the meter on the first 
right hand terminal of the IGBT module at the 
bus structure. This is the negative bus connection. 
Place the positive probe of the meter on the first 
right hand terminal of the IGBT module. This is 
one phase of the motor output. The wire should be 
marked 201. The digital meter reading will be OL. 
The analog meter reading will be near full scale 
to the left of the meter movement. The 2 readings 
will take several seconds to stablize. Refer to Fig-
ure 8 on page 28.
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8.	 Place the negative probe of the meter on the next 
terminal to the left of the IGBT module at the bus 
structure. This is the positive bus connection. An 
analog meter reading will be approximately 5-10 
ohms. A digital meter reading will be approxi-
mately 0.36 VDC. 

9.	 Place the negative probe of the meter on the 3rd 
right hand terminal of the IGBT module at the 
bus structure. This is the negative bus connec-
tion. Place the positive probe of the meter on the 
3rd right hand terminal of the IGBT module. This 
is the next phase of the motor output. The wire 

should be marked 202.The analog meter read-
ing will be near full scale to the left of the meter 
movement. The digital meter reading will be OL. 
The 2 readings will take several seconds to stabi-
lize.

10.	 Place the negative probe of the meter on the 4th 
right hand terminal of the IGBT module at the 
bus structure. This is the positive bus connec-
tion. An analog meter reading will be approxi-
mately 5-10 ohms. A digital meter reading will 
be approximately 0.36 VDC. Refer to Figure 9 
on page 29.

Figure 7 - IGBT MODULE VERIFICATION (REFERENCE STEP 1)
50048

0.35 VDC Reading On Digital Meter

Positive Probe
On Negative
Bus Connection

Negative Probe
On Output
Motor Wire

Wire 201



JOHNSON CONTROLS28

FORM 201.21-M1 
ISSUE DATE: 4/12/2013

11.	 Place the negative probe of the meter on the 5th 
right hand terminal of the IGBT module. This is 
the negative bus connection. Place the positive 
probe of the meter on the 5th right hand terminal 
of the IGBT module. The wire should be marked 
203. The analog meter reading will be near full 
scale to the left of the meter movement. The 
digital meter reading will be OL. The 2 readings 
will take several seconds to stabilize. Refer to 
Figure 10 on page 30.

12.	 Place the negative probe of the meter on the 6th 
right hand terminal of the IGBT module. This 
is the positive bus connection. An analog me-
ter reading will be approximately 5-10 ohms. A 
digital meter reading will be approximately 0.36 
VDC.

13.	 If any one of the readings is not correct, then the 
IGBT module and gate driver board must be re-
placed.

Figure 8 - IGBT MODULE VERIFICATION (REFERENCE STEP 7)
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Figure 9 - IGBT MODULE VERIFICATION (REFERENCE STEP 10)
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Figure 10 - IGBT MODULE VERIFICATION (REFERENCE STEP 11)
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VERIFY FAILURE OF THE LCD SCR/DIODE 
MODULE

General Information
Personnel not familiar with AC drives, 
and proper electrical safety procedures 
should not be working on this product.

Be certain the LCD has been de-energized 
for over five minutes, and then double 
check for presence of voltage using a 
VOM. The DC bus must be fully dis-
charged.

•	 It is not necessary to remove any wiring to per-
form this test.

•	 This test will be conducted for an analog meter 
and a digital meter. The analog meter must be ad-
justed to ohms on the Rx1 scale, and the meter 
should be adjusted for a 0 ohm reading with the 
probes connected together. The digital meter must 
be placed on the diode check scale. In this test we 

are not looking for an exact resistance measure-
ments, but rather to verify if the semi-conductor 
switches are open or shorted.

•	 The details of this procedure are for the SCR/Di-
ode module used for system #1. All SCR/Diode 
modules are tested in the same manner.

Test Procedure
1.	 Place the positive probe of the meter at the con-

nection of the input line voltage and the SCR/
Diode module the wire is marked 4L1. Place the 
negative probe on the bus bar to the right of the 
assembly. This is the positive bus. The analog 
meter reading will be near full scale to the left of 
the meter movement. The digital meter reading 
will be OL. The 2 readings will take several sec-
onds to stabilize. Refer to Figure 11 on page 31 
and Figure 12 on page 32.

2.	 Reverse the position of the 2 probes. The analog 
meter reading will be near full scale to the left of 
the meter movement. The digital meter reading 
will be OL. The 2 readings will take several sec-
onds to stabilize.

Figure 11 - SCR / DIODE MODULE VERIFICATION (REFERENCE STEP 1)
50052
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3.	 Repeat this test for the other 2 input wire 4L2, 
and 4L3. The results should be the same as the 
above test. 

4.	 Place the negative probe of the meter at the con-
nection of the input line voltage and the SCR/
Diode module the wire is marked 4L1. Place the 
positive probe on the bus bar to the left of the as-
sembly. This is the positive bus. An analog me-
ter reading will be approximately 5-10 ohms. A 
digital meter reading will be approximately 0.36 
VDC. Refer to Figure 14 on page 34 and Fig-
ure 15 on page 34.

5.	 Reverse the position of the 2 probes. The analog 
meter reading will be near full scale to the left of 
the meter movement. The digital meter reading 
will be OL. The 2 readings will take several sec-
onds to stabilize.

6.	 Repeat this test for the other 2 input wire 4L2, 
and 4L3. The results should be the same as the 
above test. 

7.	 If a test for a SCR or diode fails, then that SCR/
diode module will need to be replaced.

REPLACEMENT OF THE LCD IGBT MODULE 

The following step by step procedure includes several 
helpful hints which should make the process easier, 
and minimize the possibility of damage to other com-
ponents or to the LCD.

Save all of the packing material. This material is to be 
re-used when returning a defective power module as 
required for warranty.

Personnel not familiar with AC drives, 
and proper electrical safety procedures 
should not be working on this product.

Refer to Capacitor Bank (DC BUS) Dis-
charge (Does not fully Discharge SI0223) 
on page 12.

Figure 12 - SCR / DIODE MODULE VERIFICATION (REFERENCE STEP 1)
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Be certain the LCD has been de-energized 
for over five minutes, and then double 
check for presence of voltage using a 
VOM. The DC bus must be fully dis-
charged. Refer to Capacitor Bank (DC 
BUS) Discharge (Does not fully Discharge 
SI0223) on page 12.

Replacement Procedure
1.	 Remove the 18-pin connector on the IGBT Gate 

Driver Board.

2.	 Remove and discard the 6 screws from the IGBT 
module at the motor output connector tangs, and 
the remaining 6 screws from the bus connections. 
Keep the 3 capacitors which will be reused.

3.	 Remove the bolt holding the power wire to the 
output power tangs.

4.	 Remove and discard the 8 screws holding the 
IGBT module in place.

5.	 Carefully remove the IGBT power module by 
sliding it away from the bus structure while lift-
ing slightly. DO NOT place any stress on the bus 
structure.

6.	 Wipe the chill plate clean with a clean lint free 
soft cloth. DO NOT leave lint or any materials on 
the chill plate. DO NOT clean using compressed 
air. Rubbing alcohol works well to remove the 
thermal grease from the chill plate.

7.	 Apply a thin and even coat of thermal grease on 
to the back side of the IGBT module. The thermal 
grease should be provided in the service kit. The 
use of too much grease may cause IGBT failure. 

8.	 Place the new IGBT module on the chill plate so 
that the connector is towards the right of the LCD 
enclosure. Carefully slide the IGBT module pow-
er connections under the bus structure.

9.	 Insert the 8 screws through the new IGBT module 
and engage a few threads in the chill plate, but DO 
NOT tighten. The new IGBT module should still 
be loose.

10.	 Align the IGBT module so that 6 screws can be 
installed through the 3 square capacitors, then bus 
structure and into the IGBT module. DO NOT 
tighten these screws.

11.	 Tighten the IGBT mounting screws to 48 in.-lbs. 
(5.5 Nm) ± 10% in the sequence shown in Figure 13 
on page 33.

12.	 Install the 3 power wire connectors tangs using 6 
screws, and torque the screws to 48 in.-lbs. (5.5 
Nm) ± 10%. Install the output power wire to the 
copper power tangs using the nut that was saved. 
Torque the bolt to 40-50 in-lbs. 

13.	 The screws at the bus structure need to be tighten 
to 48 in.-lbs. (5.5 Nm) ± 10%.

14.	 Install the 18 pin connector on the IGBT Gate 
Driver Board.

TORQUE TO 48 IN.LBS (5.5 Nm) ± 10%

SCREWS TO BE TORQUED IN SEQUENCE

1, 2, 3, 4, 5, 6, 7, 8 

Figure 13 - IGBT MODULE TORQUE SEQUENCE

LD10605

REPLACEMENT OF THE LCD SCR/DIODE 
MODULE 

The following step by step procedure includes several 
helpful hints which should make the process easier, 
and minimize the possibility of damage to other com-
ponents or to the LCD. Save all hardware, as it will be 
reused.

Personnel not familiar with AC drives, 
and proper electrical safety procedures 
should not be working on this product.

Be certain the LCD has been de-energized 
for over five minutes, and then double 
check for presence of voltage using a 
VOM. The DC bus must be fully dis-
charged.

•	 Remove the bolt holding the input power wire to 
the copper tang.
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Figure 14 - SCR / DIODE MODULE VERIFICATION (REFERENCE STEP 4)
50054
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Figure 15 - SCR / DIODE MODULE VERIFICATION (REFERENCE STEP 11)
50055

Digital Meter
Reading
0.38 VDC

Negative Probe Connected 
To Input Wire 4L2

Positive Probe Connected
To Negative Bus



JOHNSON CONTROLS 35

FORM 201.21-M1 
ISSUE DATE: 4/12/2013

•	 Remove the bolt holding the power tang to the 
SCR/diode module.

•	 Remove the 6 bolts between the 3 SCR/diode 
modules and the bus bars. Note the position of the 
bus bars.

•	 Remove hardware supporting the bus bars, and 
disconnect the bus bars from the bus structure on 
the left and right of the assembly.

•	 Remove the four Allen head mounting bolts from 
the failed SCR/diode module.

•	 Gently remove the gate wires from the SCR/diode 
module. Note locate of the gate wires.

•	 Wipe the chill plate clean with a clean soft cloth. 
DO NOT leave lint or any materials on the chill 
plate. DO NOT clean using compressed air. Rub-
bing alcohol works well to remove the thermal 
grease from the chill plate.

•	 Apply a thin and even coat of thermal grease on to 
the back side of the SCR/diode module. The ther-
mal grease should be provided in the service kit. 
The use of too much grease may cause the SCR/
diode module to fail. 

•	 Gently install the gate wires onto the SCR/diode 
module. Ensure that these connections are tight. 
The white wire is installed toward the center of 
the module. Refer to Figure 16 on page 35.

•	 Place the new SCR/diode module on the chill plate 
install the 4 Allen head screws. Do not tighten the 
screws at this time.

•	 Reinstall the bus bars. Be sure that the bolt holes 
are aligned with the new SCR/diode module. 

Figure 16 - ISCR / DIODE MODULE TORQUE 
SEQUENCE

LD10606

•	 Tighten the SCR/diode mounting screws to 48 in.-
lbs. (5.5 Nm) ± 10% in the sequence shown in 
Figure 16 on page 35.

•	 Tighten the all bus bar bolts to 88 in.-lbs. (10 Nm) 
± 10%.

•	 Install the copper power tang to the SCR/diode 
module tighten the bolt to 88 in.-lbs. (10 Nm) ± 
10%.

•	 Install the input power wire to the copper power 
tang using the nut that was saved. Torque the bolt 
to 88 in.-lbs. (10 Nm) ± 10%.

SOFTWARE REFERENCE LIST 50 HZ AND 60 HZ 

LOCATION PART NUMBER LATEST VERSION NUMBER
LCD Logic Board U36 031-02521-001 C.VSD.04.01
LCD Logic Board U39 031-02522-001 C.VSD.05.01
LCD Logic Board U41 031-02523-001 C.VSD.06.01
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Figure 17 - INVERTER POWER COMPONENTS
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TROUBLESHOOTING THE VSD

The drawing below is for the YCAV /YCIV / YVAA 
/ YVWA Drive. This drawing is intended for trouble-
shooting the drive with the factories assistance. If you 
experience a Drive failure, call JCI / York Factory for 
Technical assistance and you will be instructed on 
which testing and blanks need to be looked at to de-
termine your failure. DO NOT take readings till you 
are instructed to do so from the York /JCI Factory. This 
drawing is provided so all parties are looking at the 
same drawing when troubleshooting the Drive. 

When calling into JCI/York, you will need the follow-
ing information:

15.	The first 14 letters/numbers in the Chiller Model 
Number

16.	 Problem with the Drive

17.	 Troubleshooting you already performed and your 
findings

18.	 Parts you replaced

19.	 Which system is having the problem (1-2-3-etc.)

20.	 Type of facility is the drive installed in (School, 
Factory, computer facility, Comfort Cooling, etc.)

21.	 You will need the Drive Service Manual = 201.21-
M1 (612) New or (302) Old (either one is OK). 
These manuals can be retrieved from the JCI web 
site.

This drawing can be put on file in the District office for 
future troubleshooting for all to refer too.

DO NOT leave this drawing at the job site with the 
Drive. 

Note: This example is of a 2 compressor system

Test No. 1- 

Test No. 2- 

Test No. 3- 

IGBT Gate Driver
Module

System No. 1 

IGBT Gate Driver
Module

System No. 2 

LOGIC PCB
031-02777-XXX

Compressor 
#1

Compressor 
#2

J1 J1

J6 J8

Power
Wires

Ribbon 
Cables

}

}

LD16696

DO NOT Do the above testing unless instructed by 
York/JCI Factory Service. You will be instructed what 
to do and in what order. The above drawing is for you 
to follow as the factory service groups instruct you 

what to do. The above drawing is provided so we are 
all looking at the same drawing. This will eliminate 
any confusion on what to do. 
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SCR TRIGGER BOARD
031-02060-XXX

115 VAC

LD09468

Check Fuses _______
Check Fuses _______
Check Fuses _______

Is Q10 (IC) Broken/Missing/Damaged on the Trigger PCB __________

Any Lights Lit on the Trigger PCB ______________

Unplug J1, J2, J3 and measure the resistance in the plug in your hand.  
Reading should be between 13-18 OHMs. ______ / ______ / ______

Rev. level of the Trigger PCB ______

Check 480 VAC:  

1-2 ______ 

1-3 ______ 

2-3 ______

Check J5:  

______ (125 VAC)

Any damages to the SCR's ______

Check J6:  

______ (24 VAC) Check Test Points on Trigger PCB:  

TP-F ______ (12.5 VDC) 

TP-G ______ (12.8 VDC) 

TP-A ______ (23 VC)

Resistor value on the B.I. PCB 
should be 150K OHMS each:  

______ OHMS 

______ OHMS 

______ OHMS

JOB NAME _________________ TECHNICIAN ________________ PHONE ________________ DATE ________________

E-MAIL _______________________________ FAX _______________________________ YCIV ________ YCAV ________

WHEN TROUBLESHOOTING THE VSD, USE FORM 201.21-M1

Point 
arrows 
together
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COMPRESSOR SYS. NO. 1
LCD DRIVER CONTROL BOARD

031-02061-003

COMPRESSOR SYS. NO. 1
LCD DRIVER CONTROL BOARD

031-02061-003

LCD LOGIC BOARD
031-02477-000

J10-1 to GND: (125 VAC) ______

Test Points:  

1 (15 VDC) ______ 

3 (5 VDC) ______ 

4 (7.5 VDC) ______ 

5 (-15 VDC) ______ 

7 (-4.9 VDC) ______

Use Test Point "6" for your GND.

J4-1 to 2: (24 VAC) ______

Are all the 6 LED's lit on the IGBT modules:  
SYS. 1 ______ / SYS. 2 ______ / SYS. 3 ______ / SYS. 4 ______ 
Are the IGBT modules Damaged/Broken/Burnt: ____________

PROBLEM WITH DRIVE: _____________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

Point 
arrows 
together
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