EYORK COMPOUND YK CENTRIFUGAL

LIQUID CHILLER
BY JOHNSON CONTROLS

OPERATION AND MAINTENANCE Supersedes: 160.82-OM1 (611) Form 160.82-OM1 (813)

MODEL CYK CENTRIFUGAL CHILLER / HEAT PUMP SYSTEM
WITH QUANTUM™ LX CONTROLS

LD15345

R-134a

Issue Date:
August 30, 2013




FORM 160.82-OM1
ISSUE DATE: 8/30/2013

IMPORTANT!

READ BEFORE PROCEEDING!
GENERAL SAFETY GUIDELINES

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

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

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

SAFETY SYMBOLS

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

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

DANGER

Indicates a potentially hazardous situa-
tion which will result in possible injuries
or damage to equipment if proper care is

not taken.
WARNING

= =

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

CAUTION |1 tions and are not followed.

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

NOTE

S

WARNING

>

External wiring, unless specified as an optional connection in the manufacturer’s product line, is
not to be connected inside the Quantum™ LX 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 accordance with Johnson Controls’ published specifications and must be performed only by
a qualified electrician. Johnson Controls will NOT be responsible for damage/problems resulting
firom improper connections to the controls or application of improper control signals. Failure to

follow this warning 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.

ASSOCIATED LITERATURE

MANUAL DESCRIPTION

FORM NUMBER

Renewal Parts 160.82-RP1
Startup Checklist 160.82-CL1
Wiring Diagrams 160.82-PWA1
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NOMENCLATURE

CYK WH B J4 J1 — DA DA G S
Model L Special Features
Design Level
Cooler Code
High Stage Motor Code
Condenser Code
Low Stage Motor Code

Low Stage Compressor Code

Power Supply

High Stage Compressor Code ——M8 _for 60 Hz
5 for 50 Hz
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SECTION 1 - DESCRIPTION OF SYSTEM

The Quantum™ LX system is a fully integrated control
system for Compound YK chillers. The versatility of
the CYK product allows it to be used as either a chiller
or a heat pump application as a standard option. The
advanced CYK control system manages all aspects
of chiller operation, monitoring vital parameters and
making real-time adjustments as necessary to ensure
safe and efficient operation of primary system compo-
nents.

A full-color, animated graphic operator interface pro-
vides the operator access to all real-time sensor data,
and is equipped with both sensor history logging and
complete alarm/system trip history features. Manual
adjustments to operational parameters may be made by
a qualified service technician. Among the monitored
operating parameters are:

¢ Chilled liquid temperatures

» Refrigerant pressures and temperatures

* Cooling liquid temperatures

* Compressor data

* Pre-rotation vane positions

* Evaporator data

* Condenser data

* Subcooler data

* Oil pump pressures

* Motor Load

* General system data and data trending
The system setpoints are operator entered and include:

* Local Chilled liquid temperature setpoint

* Remote setpoint temperature

* Percent load limit

* Clock

Additional modifications may be made to system PID
tuning. All data and control features are accessible
from the operator interface display. The system is also
accessible across an Ethernet LAN through a standard
web browser.

JOHNSON CONTROLS

SYSTEM ARCHITECTURE

The Quantum™ LX control panel contains all of the
necessary control hardware and software within one
self contained enclosure, and is mounted to the chiller
package. The front of this control enclosure contains
a graphic display and keypad, to allow the operator to
access various system information and to make neces-
sary adjustments to setpoints, calibrations and features.

Operator access to this system is through various
screens. A screen is the physical representation of data
on the display. Each screen has a title area. The title is
descriptive of the screen. The current date and time is
shown as well as the day of the week, Sunday (Sun.)
through Saturday (Sat.) is displayed in the title area.
The month of the year from January (Jan.) to Decem-
ber (Dec.) is displayed. The day of the month from 1 to
31 and the year from 0001 to 9999 is displayed. Time is
displayed in military 24 hours format. The hours, min-
utes and seconds.

Some screens are for informational purposes only, and
cannot be modified. These screens typically show ana-
log values such as temperature and pressure, which are
strictly functions of an associated sensor, and as such,
cannot be modified. Other screens show setpoint val-
ues which can be changed, in order modify the units
operating characteristics. For easier viewing, related
information is separated into boxes. Sometimes selec-
tions are hidden when that the feature is unavailable.

Quantum™ LX control system consists of five major
areas:

* Quantum™ LX Controller — The Quantum™
LX runs a software program that communicates
with all of the digital and analog boards. This
communication allows the Quantum™ LX to read
the status of all the I/O boards, and display the
data on the interface screen. The Quantum™ LX
acts on this data, and provides the necessary con-
trol information to the I/O boards to provide the
appropriate control of all input and output signals,
based upon the configuration of installed features
and options of the compressor package.

» Operator interaction is provided through the key-
pad, as well as informational status to the dis-
play. Interaction to the outside world is provided
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through industry-standard communications pro-
tocols. Additional information about the Quan-
tum™ LX can be found under the QUANTUM™
LX CONTROLLER section in this manual.

Power Supply — Provides the necessary operat-
ing voltages for the proper operation of all con-
trol components. Additional information about
the power supply can be found under the POWER
SUPPLY section in this manual.

The DC power/communications harness in this
panel is color-coded to make wire identification
easier. The color coding is as follows:

* +5VDC - Red

* +12VDC - Yellow

* +24VDC — Dark Blue

* Common/Ground - Black

* +RX/TX — White with Red

e -RX/TX — White w/ Black stripe

Digital Input / Qutput Boards — Digital (on/off)
signals are sent and received by these boards. The
output signals are used for energizing solenoids,
valves, contactors, relays, etc., and the input sig-
nals are used to sense the condition of switches,
relay contacts, auxiliary contacts, etc. This board
runs an independent software program from the
Quantum™ LX to control devices, and com-
municates the status of all devices back to the
Quantum™ LX. Additional information about the
Digital Boards can be found under the DIGITAL
BOARD section in this manual.

Analog Input / Output Boards — Analog (vari-
able) signals are sent and received by these
boards. The output signals are used for control-
ling damper motors, modulated valves, etc., and
the input signals are used to read the values being
sent from pressure transducers, temperature sen-
sors, etc. This board runs an independent software
program from the Quantum™ LX to control de-
vices, and communicates the status of all devices
back to the Quantum™ LX. The analog board has
24 analog inputs and 8 analog outputs.

Operator Interface — This section actually con-
sists of two major components; the display and the
keypad. The display is used to show the operator,
via a graphical interface, the actual status of all
compressor values. Warnings and shutdowns (and

FORM 160.82-OM1
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history/trending), pressure and temperature val-
ues, digital I/O status, setpoints, etc. are viewed
from this display. The Keypad is used by the oper-
ator to enter data such as setpoint values, calibra-
tion data, etc, into the Quantum™ LX controller.
Additional information about the display can be
found under the DISPLAY section in this manual.

Quantum™ LX Controller Board

Troubleshooting the Quantum™ LX Control
Panel

This section contains information on troubleshooting
and making corrections to the boards and control cir-
cuits of the Quantum™ LX.

General Information

The components within the control panel are sensi-
tive and can be damaged by static electricity or mis-
handling. Only qualified technicians should directly
handle these components.

* DO NOT attempt to make corrections to the power
supply without shutting off the power to the con-
trol panel. Accidental shorts can irreparably dam-
age the processor boards or the display screen.

* DO NOT handle the panel boards when the cables
are disconnected without first attaching a properly
grounded wrist ground strap to your body that will
prevent static electrical discharge. Most problems
encountered with the microprocessor and control
circuits will be the result of a wiring fault, a blown
fuse, faulty I/O module or failure of a peripheral
control such as a solenoid coil or a pressure trans-
ducer.

Faults in the computer, while possible, are unlike-
ly. If a fault develops in the computer, the prob-
ability is that all functions will cease and the dis-
play screen will go blank.

The control system of the compressor consists of
an AC (high voltage) side, which is 120 volts, and
a DC (low voltage) side. The AC side actuates so-
lenoids, relays, alarms, and other electromechani-
cal functions. The DC side operates the computer
and its various sensors.

When working within the panel, the AC
high voltage side, which is nominal 120
VAC and CAN CAUSE INJURY OR

DEATH.
WARNING

JOHNSON CONTROLS
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To troubleshoot the low-voltage side of the control cir-
cuits, it is necessary to have the following tools:

1. Accurate digital multimeter (capable of reading to
DC/AC, mA to the hundreds place).

. Small wire stripper.

. Small screwdriver (with insulated shaft).

2
3
4. Small snip nose pliers.
5. Wrist Grounding strap.
6

. Static free grounded work surface.

Proper panel voltage refers to the AC
(high voltage) that has been supplied to
the panel, which could be either nominal
120 VAC (Reference the Control Panel
Power Specifications).

NOTE

Some problems that are encountered involve trouble-
shooting the digital inputs and outputs. The Digital
I/0 (Input/Output) boards have six Digital 1/0 (DIO)
board connectors labeled P1 through P6. The input and
output modules are wired into a DIO connector plug.
Position 3 provides power and position 4 is a neutral on
the DIO connectors.

What To Do Before Calling for Service

Before calling for service, review the information on
the following pages and try to discover and resolve
the Quantum™ LX problem. The actual cause of most
problems is usually not with the Quantum™ LX itself,
but with something external to the panel. However, on
the rare occasion that the problem has been identified
as being the Quantum™ LX controller, use the fol-
lowing section as a guideline for servicing the panel.
A blank screen could be the result of many different
problems. Following is a list of possible reasons for no
display:

* No power

* Loose or Faulty Display Cable or Inverter Cable
* Bad Display

* Bad Backlight Inverter

» Bad Backlight Fluorescent Tube

* Wrong Combination of Display, Cable, Inverter,
or Software

* Faulty CPU Board

JOHNSON CONTROLS
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Replacing the Quantum™ LX Controller Board

Flash Card memory load is done prior to the board be-
ing shipped. The customer needs to have their settings
manually recorded, or saved to a Flash Card, so that
the new board can be setup the same as the old one.
It is suggested that the operator first record all control
setpoints prior to board replacement. Factory Setup
settings will also be lost. The Setpoint Data sheets later
in this manual are useful for recording this informa-
tion. A Maintenance Flashcard may also be purchased
that will allow these setpoints to be saved electroni-
cally, and may be downloaded at a later time (Refer to
the Renewal Parts Manual).

The procedure to replace the Quantum™ LX is out-
lined below:

1. Shut off control power.

2. Remove the old board from the machine and the
new board from its packing and place both on an
anti-static surface.

3. Ensure that the jumpers on the new board are set
the same as those on the old board.

4. Install the flash card from the old board to the re-
placement board.

5. Install the modified replacement board into the
panel.

6. If program changes are necessary through the
USB port download, then follow the directions in
the Software Maintenance section of this manual
for the procedure to reload a program.

7. Power the panel up, and set the date and time.

What Should Occur When Applying Power

When powering up the Quantum™ LX, the following
sequence of events are indicative of a properly working
main processor board:

e There are LED’s on the main Quantum™ LX for
CYK controller board.

* PWR (Power) LED will turn on solid on the Key-
pad Interface Board. This should be an indication
that the board has received power.

* The ACT (Active) LED will blink on the Keypad
Interface Board.

* The boot sequence will show the CMOS boot in-
formation briefly on the display.

1"
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* Once the board begins to boot the operating sys-
tem “TUX” penguin icons will appear briefly in
the top left corner.

» The HOME screen will appear on the display once
the control application has started.

* The RX/TX lights of the Analog and Digital
boards will also flash.

After the Quantum™ LX has properly powered up, the
following sequence of events is indicative of proper
communication to the analog and digital boards:

* The TX/RX LED’s near the white connector will
begin to blink.

* The Analog and Digital I/O boards TX/RX lights
should be blinking.

* Each I/O board should have the power LED (next
to the white connector) lighted and the active LED
(next to the blue Dipswitch) should be blinking.

What If The CYK “Home” Status Screen Is
Not Shown

If the Operating Status screen is not shown, check the
following items:

1. If no LED’s on the Keypad Interface board are lit,
then check AC and DC power with a Multimeter.

2. Check if the lighting of the LED’s is occurring as
described in the What Should Occur When Apply-
ing Powering section. If the powering up sequence
continues to repeat without displaying the HOME
status screen, then there is a booting problem.

3. Check if an error message is displayed when boot-
ing. Be sure to write down any error messages ex-
actly as they appear.

4. Check that the software is OK:
* Is the correct software installed?
* Did you just install new software?

* If you need to clear the numerical setpoint
and calibration areas of memory for any rea-
son, clear the memory as described in the
Software Maintenance section of this manual.

* NOTE: This information will be replaced by
factory default values, so any setpoint and
calibration data values that need to be cus-
tomized must be reentered.

12

FORM 160.82-OM1
ISSUE DATE: 8/30/2013

5. Check for bad connections.

6. Check the display. If the CPU board is booting but
you have no display, check the following:

* Check the LCD backlight tube. Look very
closely at the display to see if anything is
visible in the dark screen. Using a beam type
source of good lighting, such as a flashlight,
look for any ghost type image. If it appears
that there is something on the screen but
very dark, the problem maybe with the LCD
backlight tube. On the LG Philips, NEC and
Sharp displays this tube is field replaceable.
On the Samsung LCD display it is not avail-
able and the display will have to be replaced.
There may be a sticker on the display mount-
ing plate. If there is, it will have a part num-
ber that describes the type of display. If there
is no sticker, you must take the display apart
to identify the display manufacturer.

* Verify that both the display cable and the in-
verter cable are firmly seated.

* These cables both originate from the same
connector on the Quantum™ LX. It may be
necessary to remove the video cable from the
back of the LCD display and reseat it to be
sure it is connected properly.

¢ NOTE: This is a small connector and caution
should be observed so that it is not damaged
due to excessive force.

Refer to the Display Assembly Component Replace-
ment Guide at the end of this section, and check that the
LCD, LCD cable, and software versions are matched
correctly.

JOHNSON CONTROLS
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CONTROLLER
POWER

ETHERNET
PORT

INVERTER CABLE

BIOS BATTERY

COM-4 RS-485
I/0 SERIAL
PORT

COM-3

(OPTIONAL)
STARTER
COMMUNICATIONS
SERIAL PORT

TOUCHSCREEN
CABLE

COM-1

TOUCHSCREEN
INTERFACE BOARD
CABLE

USB COM2RS-232 SERIAL  |NTERFACE INTERFACE
STATUS PORTS SLAVE COMMUNICATION BOARD POWER KEYBOARD BOARD
LIGHTS PORT TO PROTOCOL POWER
GATEWAY

LD15224

FIGURE 1 - MAIN CONTROLLER BOARD AND PERIPHERALS
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Set the Quantum™ LX 5 board jumpers as follows

- *

{38

JUMPER
CN4

— —— —— —— — il
———— —— —— ——

—— e e — — —— —— —

BLUE
POWER OK

FIGURE 2 - QUANTUM™ LX JUMPER SETTINGS
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— DISPLAY TYPE
JUMPER
JLVD53

61 = before Jan. 2013

81 = after Jan. 2013

' - JUMPER
/ JLVD52

NORMAL

JUMPER
CMOS1

JUMPER
CN3
TOUCHSCREEN

LD15321

BATTERY FUNCTION AND REPLACEMENT

The Quantum™ LX board utilizes a battery to main-
tain correct date and time for the purpose of stamp-
ing warnings and shutdowns with the date and time
that they occurred. If the date and time are not being
maintained properly, this may indicate that the bat-
tery is not functioning, and should be replaced. The
battery may be ordered through Baltimore Parts (P/N
333Q0001786) or may be purchased at most electronic
shops (manufacturers P/N CR-2032).

The battery is fully assessable, but is surrounded by
sensitive electronic components, so care should be tak-
en when changing.

To replace the battery, ensure that the Control Power
switch has been turned OFF.

Locate the Battery socket, as shown on the following
drawing:

LD17439

14

Place your fingernail under the edge of the battery, and
gently lift up. The battery should release itself from the
socket easily. Take a new battery and place it into the
holder in the same orientation as the old battery (the
side with the writing must be facing out).

Return the Control Power switch back to ON. Once
the Quantum™ LX has rebooted, the correct Date and
Time must be set.

LD15322
FIGURE 3 - QUANTUM™ LX 5 MOTHERBOARD
POWER CONNECTOR PINOUT

JOHNSON CONTROLS
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COMM
4

OO0 OO0 3

Baud Rate Jumpers
J15 Not Installed = 19200 (Default) ATl
J15 Pins 1-2 Installed = 38400 || 1l
J15 Pins 3-4 Installed = 56K e g
J15 Pins 1-2 and 3-4 Installed = 115K
- EEE O
=I No 8
i cle Dl 3
> (@)
(=SIE
e —L I
O Do Not
= Remove J14
P1
Power Connector JP1
JP1 SYSTEM SETTINGS
Jumper JP1 Function Jumper Setting
v
1-2 Not Used EEEEE | Not Installed
AvA
3-4 Reformat E2Prom BEREE Installed
AvA
5-6 Erase Setpoints (at boot-up) EB Installed
AvA
7.8 DG81 Display Installed (default) B Installed
DG61 Display Installed Not Installed
9-10 Disable Watchdog §| Installed

NOTE: Jumper 7-8 is normally the only jumper that would be installed (for a DG81 display only)

COMMS 1 & 2 JUMPER SETTINGS COMMS 1-4 PINOUTS AND JUMPER LOCATIONS

(Comms 3 and 4 have no jumpers) M comma ! l_ COW/I—3
Comm 1{Comm 2 Function Jumper Setting (P17) (P16)
RS-485 RS-485
3 O (RESERVED) | |
RS-422 (4-Wire) +TXHRX
2 1-2 Closed
Default 110l
J1 J7
3 -
R;S\;\‘/‘_?: 2 2- 3 Closed C?Q"M')Z_'
( - ) 10K 5 RS-422 RS-485
Pull Down . [0} +$><D S/’?:D
J2 J13 Default 1 Pin Only S 5 +T,>2‘//?R)<|
Pull Up . @ llrx  Tx-RX
J3 J16 Default ‘ 1 Pin Only T
RS-422 .
5 Jq7 |DRefault ‘ 1 Pin Only
RS-485 1 -2 Closed
RS-422 .
Default 1 Pin Only " Reazz Rsass |
J6 J18 @ TGND  GND
@ |[[FTx N/IC |
RS-485 1 -2 Closed ® |lx N/C
® [[FRX +TXHRX
0 -RX -TX/-RX
Ja | Jaz |High Speed Target 1-2 Closed coms |
Default (P10)
NOTE: The triangle symbol (<] ) denotes Pin 1 on connectors. T —  TLD17440

FIGURE 4 - QUANTUM LX INTERFACE BOARD

JOHNSON CONTROLS
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QUANTUM™ LX INTERCONNECTIONS

The pictorial below depicts the Quantum™ LX moth-
erboard, and the necessary interconnects between it
and the Interface board. Each of the interconnecting
harnesses must be installed as shown for proper opera-
tion.

@

e
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: =R
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coMm 4

oM 3

OOOOEj

< P7

P6

0O000

FIGURE 5 - QUANTUM LX INTERCONNECTIONS

If the harness for either
COMM1 or COMM2 is
ever removed for either
repair, replacement or
troubleshooting, ensure
that the pinout matches
as shown here when
plugging the ends back
in. All other Intercon-
nection harness ends
share the same pinout at
both ends.

LD17441
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POWER SUPPLY (QUANTUM™ LX)

Description

The power supply of the Quantum™ LX control panel
consists of three independent supplies, and are locat-
ed on the inside of the front door below the Interface
board. They supply the following DC voltages:

e +5VDC
« +12VDC
« +24 VDC

All three supplies are adjustable and each has an indi-
cator to show that they are powered. Refer to the fol-
lowing page for the location for the adjustment.

T T T e e e

+5VDC +12 VDC
Power LED

noonoooooononinonoononoaooooinoonONO0ONNGO
o 00 000 |[op 00 00O |p 0O 00O

LD17442

FIGURE 6 - POWER SUPPLIES

POWER DISTRIBUTION

DC power coming from the power supplies is wired
directly to a series of terminal blocks. The terminals for
these voltages are labeled as follows:

* Common (1000)
* +24 VDC (1004)
+ +5VDC (1001)

* +12 VDC (1002)

Power is then distributed to the Quantum™ LX pro-
cessor board, Interface Board, and Digital/Analog I/O
boards from these terminals.

MEASURING VOLTAGES

CAUTION! Measuring and adjusting the power supply
voltages require the control power switch to be ener-
gized. Extreme care must be observed when taking any
readings, as 120 or 230 VAC (depending on incoming
system voltage) will be present next to the DC voltage
connector. Adjusting the supplies requires the use of a
small Philips screwdriver inserted into the supply to
access an adjusting potentiometer.

JOHNSON CONTROLS
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It is possible for the screwdriver (and the
person making the adjustment) to come
into contact with potentially lethal voltag-

es. Proper Personal Protective Equipment

CAUTION 1 (PPE) measures need to be observed.

All circuit boards within the Quantum™ LX control
panel require accurately adjusted DC voltages in order
to function properly. Periodic measurement and adjust-
ment of the DC power system is recommended for op-
timum system operation. Over time, it is possible for
temperature, humidity, vibration and component age,
to degrade the accuracy of these voltages. When any
of the DC voltages begin to stray from their optimum
range, mysterious problems can begin to arise. Even
with a perfectly adjusted supply, it is possible for a po-
tential drop in voltage at each connection point. This
drop normally is in the millivolt range, but under some
conditions, the drop can be much greater (as high as
tenths of a volt). By the time the voltage reaches the
last board in the daisy chain, and all of these potential
voltage drops are considered, the combined drop can
be such that problems can be apparent. Some examples
of problems could be:

* Loss of or intermittent communications failures.

* A shutdown message stating Digital Board x Re-
set (where “x” is replaced by the number of the
Digital Board that failed).

* An shutdown message stating Digital Board x
Comm. Fail - Shutdown (where “x” is replaced by
the number of the Digital Board that failed).

* An shutdown message stating Analog Board x
Comm. Fail - Shutdown (where “x” is replaced by
the number of the Analog Board that failed).

* Numerous sensor fault shutdown messages.
* Quantum™ LX reboots for no apparent reason.

* Improper readings of analog pressures and tem-
peratures.

* LED's on the Quantum™ LX are lit, but nothing
appears on the display.

To perform measurements and adjustments on the
power supply voltages, use a reliable, calibrated Digi-
tal Volt Meter (DVM). The DVM should be accurate
to 1/100 of a volt DC. With the control power switch
turned ON, wait until the Operating Screen appears.
This is because the graphics required to create this

17
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screen will draw more current than when the screen
is showing the normal POST (DOS) style messages
during a boot up. If the screen never appears however
(possibly due to a voltage problem), you will need to
proceed regardless of what is or is not displayed.

In order to properly measure the DC power system, it
must be checked at the DC power terminal strip.

ADJUSTMENT

Ensure that the meter is set to the proper range (DC,
0-50 V or equivalent), as well as observing proper wire
polarity. The power supply drawing shown on the fol-
lowing page applies to all three power supplies. The
adjustment access hole for each supply is located on
the lower left of the front of the supplies. If an adjust-
ment is required, use a thin, Philips screwdriver, insert
the tip into the access hole for the appropriate voltage
potentiometer (refer to the diagram on the following
page for adjustment location).

Extreme care must be used when adjust-
ing the potentiometer. Adjustment should
only be performed by qualified personnel.
The use of a non-conductive device is
recommended.

NOTE

4 1 M
O o O N o o s Y s o o

.............

oC 120 VAC

Adjustrment SN
Potentiometer 240 VAC
Access

LD17443

FIGURE 7 - POTENTIOMETER ADJUSTMENT
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+5 VDC Adjustment

Locate the DC power terminal strip. Terminal 1001 is
the +5 VDC, and 1000 is common (COM). Place the
negative lead on 1000, and the positive lead on 1001.
Verify that the DVM is displaying in the range of +5.10
to +5.20.

If adjustment is required, locate the adjustment ac-
cess hole on the +5 VDC supply, as previously shown.
While watching the DVM, slowly rotate the screw-
driver blade clockwise to increase the voltage or coun-
ter-clockwise to decrease until the voltage is correctly
adjusted.

+12 VDC Adjustment

Locate the DC power terminal strip. Terminal 1002
is the +12 VDC, and 1000 is common (COM). Place
the negative lead on 1000, and the positive lead on
1002. Verify that the DVM is displaying in the range of
+12.10 to +12.20.

If adjustment is required, locate the adjustment access
hole on the +12 VDC supply, as previously shown.
While watching the DVM, slowly rotate the screw-
driver blade clockwise to increase the voltage or coun-
ter-clockwise to decrease until the voltage is correctly
adjusted.

+24 VDC Adjustment

Locate the DC power terminal strip. Terminal 1004
is the +24 VDC, and 1000 is common (COM). Place
the negative lead on 1000, and the positive lead on
1004. Verify that the DVM is displaying in the range of
+24.20 to +25.50.

If adjustment is required, locate the adjustment access
hole on the +24 VDC supply, as previously shown.
While watching the DVM, slowly rotate the screw-
driver blade clockwise to increase the voltage or coun-
ter-clockwise to decrease until the voltage is correctly
adjusted.

POWER SUPPLY REPLACEMENT

If any of the power supplies are found to be bad, or not
capable of acceptable adjustment, the failing supply
will need replacing. Refer to the Recommended Spare
Parts list for the appropriate part number.

JOHNSON CONTROLS



FORM 160.82-OM1
ISSUE DATE: 8/30/2013

Digital Board

The information that follows in this section can help
locate problems that may occur with Digital Input and
Output circuit boards, and their interaction with the
Quantum™ LX controller.

Digital Board Description

The Digital Board is actually a small microprocessor
board and programmed to control discrete outputs,
or accept discrete inputs, from external electrical de-
vices. Each Digital Board has the capability of 24 in-
dependent channels or I/O (Input/Output). These /O
channels are dedicated as to their function, through the
operating system (software), enabled options and ex-
ternal wiring. Each channel that is used by the software
will have a module plugged into it. A yellow module
indicates that it is used for Inputs. A black module is
used for Outputs. A white module is for 24VDC inputs
channels. The standard Quantum™ LX for CYK will
have two Digital Boards.

Communications LED's

The Quantum™ LX controller is in constant commu-
nication with all Digital (and Analog) Boards. You will
notice on each Digital and Analog board, that there
are a pair of LED's labeled as RX and TX. These let-
ters represent Receive (RX) and Transmit (TX). These
LED's should be flashing at a high rate during normal
operation. This indicates that the Quantum™ LX, and
the Digital Board that you are looking at, are properly
communicating with each other.

Reference the JUMPER AND DIPSWITCH SET-
TINGS section later in this manual. This section con-
tains the dipswitch settings for addressing the Digital
I/0 Boards. When these switches are properly set, the
Quantum™ LX is able to serially communicate with
each I/0O board and provide control signals and data
exchange. If these switches are not properly set, the
result will be lost or failed communications, the wrong
outputs being energized, or the wrong inputs being re-
ceived.

Connections to the Quantum™ LX

As stated earlier, the Quantum™ LX for CYK control
system utilizes two Digital, and two Analog Boards.
(A third Analog board is optional for motor tempera-
ture or vibration monitoring.) To connect all of these
boards together so that the Quantum™ LX can con-
trol them, they must be interconnected with a wiring
harness that provides all of the necessary D.C. voltage

JOHNSON CONTROLS
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requirements, as well as the communications capabili-
ties. Two different harnesses have been used and a dia-
gram of each of these wiring harnesses can be found
later in this manual (see the Power I/O Wiring Harness
drawings). Depending on the type of panel, the follow-
ing harness will be used:

The wires that are inserted into the positions of one
row are internally daisy chained on each 1/O board,
to continue the voltages and signals to the adjacent
row. Therefore, any time that a connector is un-
plugged from the daisy chain, these voltages and sig-
nals cannot continue through the daisy chain to the
next board. Whenever a plug is not to be inserted
into a board, either for service or if not all boards are
present, then a shunting plug (refer to Recommend-
ed Spare Parts list) must be installed onto the open
connector. The four wires that feed from the power
supply to the Quantum™ LX provide all of the neces-
sary D.C. voltage that is required (+5 VDC, -12 VDC,
+12 VDC, and Return or Common). The voltages are
passed through the connector on the Quantum™ LX,
and two new signals are generated by the Quantum™
LX to be passed on through the daisy chain to the I/O
boards. These two signals are the RX (receive) and
TX (transmit). These signals are the means by which
the Quantum™ LX communicates to the I/O.

The Digital Boards only require the +5 VDC voltage
and the Return (or common) for logic power. The com-
munications signals (RX and TX) are required by all
boards.

Logic Voltage (Power) LED

Located on the Digital Board is a Power LED. This
LED will be illuminated as long as the Control Power
switch is ON, and the proper voltage is present at the
Quantum™ LX power supply. The power supply gen-
erates the +5 VDC voltage and passes it on through the
Power-1/0O harness. This LED does not indicate how-
ever that the proper voltage is necessarily present at the
board, only that the voltage is enough to energize the
voltage sensing circuitry. If a voltage related problem
is suspected with regard to a Digital Board, the only
way to actually determine this is to read the voltage on
a Digital Voltage Meter (DVM). This may be accom-
plished by locating the white power / communications
connector on the board. Notice that the Digital Board
has one of these connectors on both ends of the board.
The associated power/communications harness will
only be plugged into one of these connectors. Take the
red (positive) probe of the DVM and carefully insert

19




SECTION 1 - DESCRIPTION OF SYSTEM

the end into the “+5V” lead, and the black (negative)
probe end into the “RET” (Return or Common) lead, as
shown in the previous section.

Set the DVM to read DC, and set the proper range. The
voltage reading must read a minimum of +5.0 VDC. The
Power-1/0 harness will have an associated voltage drop at
each board connection. As an example, if you are reading
the voltage at the first I/O board in the daisy chain, and it
reads 4.98 VDC, you can be assured that the voltage at the
subsequent connections for the remaining boards will be
lower yet. The voltage will need to be corrected for proper
operation of the system. The cause for a low voltage read-
ing could be:

* The Quantum™ LX power supply may need ad-
justment (see the section on power supplies).

¢ The Power-I/O communications harness has a
problem (a new harness may be needed).

* A problem may exist with one of the I/O boards
(Digital or Analog).

» If the power LED is not lighted, check the cable
for proper connectivity. Note: Each board pro-
vides the necessary connections to feed all sig-
nals to the following connectors. If the auxiliary
Analog board is not installed, then a jumper plug
(see Renewal Parts List) must be installed to daisy
chain the signals.

The most common problem that is due to a low +5
VDC voltage to the Digital Boards is an alarm message
that reads Digital Board Reset Shutdown.

Active LED

The Digital Boards have an Active LED indicator on
the board that blinks when the board’s software is
running. The activity LED indicators are labeled TX
and RX. If the Active LED’s are not blinking, check
to ensure that the EPROM is installed properly. The
EPROM is located in chip slot U8, next to the power
connector.

Digital Inputs

A Digital Input is the portion of the hardware that allows
devices such as limit switches, relay contacts, and level
switches, to interface with the Quantum™ LX. The soft-
ware program within the Quantum™ LX is constantly
looking at these Input channels, via communications,
and based upon whether a control voltage is present or
not, will provide the necessary control for an associ-
ated Output channel. For instance, if a control voltage
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is present on the Oil Level Sensor input, the software
will determine that the Separator has sufficient oil level
for the oil heaters to be energized (if the temperature
of the oil is also sensed to be low. Temperature sensing
will be discussed in the Analog Input section). There are
two possible varieties of Digital Input modules used on
Frick standard control packages, however the CYK sys-
tem only uses 120 VAC modules. Both of these module
styles for 240 VAC and 120 VAC are yellow in color. Be
certain that you have the correct module for 120 VAC. A
side profile of these modules is shown below:

COMOUTVDC 90 140 VDC COMOUTVDC  180-280 VAC]
5VDC LOGIC AC INPUT 5VDC LOGIC AC INPUT
5 4 3 2 1 5 4 3 2 1

-+ 4 - -+ o+ -

120 VAC Input 240 VAC Input

LD15226

FIGURE 8 - DIGITAL INPUT MODULES

These Input modules, can be identified as to their op-
erating voltage by looking at either the side, as shown
above, or from the top. You will notice the module
operating voltage printed on the top, and the voltage
range printed on the side.

Never plug a 120 Volt Input module into a 240 Volt
system, and vice-versa. Never plug an Output module
into a position designated for an Input module. You will
notice that when a module is plugged into the Digital
board, there is a fuse located directly adjacent to the
module. This fuse is of the pluggable variety, and must
be plugged into the IN position for an Input module.

Digital Outputs

A Digital Output is the portion of the hardware that
the Quantum™ LX is to control (energize). These de-
vices include solenoids, relay coils, and heaters to be
energized, based upon the logic within the Quantum™
LX software program. There is one variety of Digital
Output modules used on standard compressor control
packages. This module is black in color. A side profile
of this module is shown below: Although this Output
module is labeled as 280 VAC on the top, and on the
side, it can be used on both 120 and 240 volt appli-
cations. Never plug an Input module into a position
designated for an Output module. You will notice that
when a module is plugged into the Digital Board, there
is a fuse located directly adjacent to the module. This
fuse is of the pluggable variety, and must be plugged
into the OUT position for an Output module.

JOHNSON CONTROLS
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Checking The Digital Inputs and Outputs

Some problems that may be encountered involve trou-
bleshooting the digital inputs and outputs. The Digital
1/0 (Input / Output) Boards have six Digital 1/0 (DIO)
board connectors labeled P1 through P6. The Input and
Output modules are wired to a DIO connector plug.
Position 3 provides power and position 4 is a neutral on
the DIO connectors. Positions 1, 2, 5, and 6 are signal
connections, as shown below:

1 2 3 4 5 6

Position Position Position Position

1 Signal 2 Signal HOT NEUTRAL 3 Signal 4 Signal

LD15227

FIGURE 9 - DIO CONNECTOR PLUG

The Digital 1/0 board’s I/O modules are configured by
proper module selection, AC or DC, operating volt-
age, input or output, and moving the fuse to the in or
out position. The CYK I/O boards will be configured
properly, refer to the Renewal Parts manual for details.
An LED is associated with each module and displays
the state of each module. A lit LED represents an In-
put that is High, receiving a signal or an Output that
is On. Each of the sixteen modules has a correspond-
ing display value shown on the I/O diagnostics screen.
If a properly configured Digital I/O is not responding
correctly, first look at the Digital Board on the “Setup
Screen >> Digital 1/0” and check if the module is on.
If it is not on, check if the LED on the Digital Board is
also not lit. If the LED is not lit, then check the fuse. If
the fuse is OK, then check the module.

Fuse Testing and Replacement
1. Power off the panel.

2. Open the panel door.
3. Remove the questionable fuse.

4. Place the questionable fuse into the fuse tester at
the one end of each Digital I/O Board refer to the
Digital Board drawings at the end of this section
for exact fuse tester location).

5. Power on the panel.

6. Check the LED on the tester. If the LED is lit, the
fuse 1s OK.

7. Power off the panel.

JOHNSON CONTROLS
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8. If the fuse is faulty, check for external shorts on
the corresponding circuit, the replace the fuse
with a new plug-type fuse (refer to Recommended
Spare Parts list).

Input and Output Module Testing and
Replacement
1. Power off the panel.

. Open the panel door.
. Replace the questionable module.

2
3
4. Power on the panel.
5

. If it is an Output module, check for proper panel
voltage on the DIO connector plug. Check the

voltage between position 4 (neutral) and the as-
sociated position to the Output module.

6. If it is an Input module, check if the associated
LED is on when power is applied to the module.

Troubleshooting an Output

1. Make sure the LED associated with the Output is
on when power is applied to the module.

2. If the LED is on when it should be, check for
proper panel voltage on the DIO connector plug.
Check the voltage between the position 4 (neutral)
and the associated position to the

3. Output module.

4. If the voltage is OK, check for proper panel volt-
age between the associated position to the

5. Output module on the DIO connector and the as-
sociated position on the terminal strip.

6. If the voltage is OK, check the wiring external to
the panel.

7. If voltage is not OK, check the fuse.
8. If the fuse is OK then check the module.

9. If the module is OK, check for proper panel volt-
age on the DIO connector plug between position
3 (Hot) and position 4 (neutral).

10. If the LED is not on when it should be and there
is no operating condition preventing it, contact the
Service Department.
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Troubleshooting an Input

1.

22

Make sure the LED associated with the Input is on
when power is applied to the module.

. If the LED is on then the fuse and Input module

are good.

If the LED is on and there is no input voltage,
replace the Input module.

If the LED is not on when power is applied, check
the fuse.

If the fuse is good, replace the Input module.

If you are receiving an Alarm or Shutdown from a
digital input in which the adjacent LED indicator
light is on, check the Service Screen to see if that
channel is turning on and off. If so, replace the
input module.

FORM 160.82-OM1
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Replacing a Defective Digital Board
The procedure to replace a Digital board is outlined

below:

1. Shut off control power.

2. Remove the old board from the machine and the
new board from its packing and place both on an
anti-static surface.

3. Check that all jumpers, dipswitches and compo-
nents are properly setup on the new board as it
was on the old board (refer to the Digital Settings
tables near the end of this section).

4. Install the modified replacement board in the panel.

JOHNSON CONTROLS



SECTION 1 - DESCRIPTION OF SYSTEM

FORM 160.82-OM1
ISSUE DATE: 8/30/2013

|
B

2 34 5 6

1

23

LD15299

Y U8 @ 640D0062H0T @
DIGITAL

JOES gl

7 DiG BD 1 8

Output, Yellow=Input 120v, White=Input 24VDC

DIGITAL BOARD #1
INSTALL FUSES AND MODULES AS SHOWN

Black

@ %

___Ez_ z:: ___.___E __E__ MO gcc ___E= MCD MO MOU| MUD/ |MOD| UL MU _..WW

20167 100 T2 13|(T4)15|[16||17]18[[18[|20||21]|22|[25| 24| TST
%@@@@@e@@@e@@@@@@@@@@@@@@%

.mw. 40{46| 3| 2 |68|69| [72] 4 | 3| 2 IROjiss| [3lR4] 3 | 2 [75[74 .@. 2728 3| 2 |29{30 _E_ﬂ_m_m_m%m_ 64|43 3|2 [8384 .m_w.
P1 PJ P3 Bz} P5 Bf

FIGURE 10 - DIGITAL BOARD #1
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DIGITAL BOARD #2
INSTALL FUSES AND MODULES AS SHOWN

Black

Output, Yellow=Input 120v, White=Input 24VDC
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FIGURE 11 - DIGITAL BOARD #2
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Analog Board

Overview

The Frick Quantum™ LX control panel is capable of
reading external analog devices, such as temperature
probes and pressure sensors. It uses these input signals
for the purpose of monitoring and control. As an ex-
ample, if an external temperature sensor began to read
a higher than expected temperature in some area, the
controller would sense this change, and provide the
necessary output control signal to remedy the situation.
Unlike a digital signal, which is typically either an on
or off state, an analog signal can assume a wide variety
of states, such as a temperatures probe reading a wide
range of temperatures. The method used for receiving
(and sending) these signals, is the analog board. The
analog devices are wired directly to the board, and the
on-board software/hardware converts the electrical
signals received from these devices into data, which
is then sent on to the Quantum™ LX control board via
communications, and is monitored by the Operating
system.

DIGITAL BOARD SETTINGS

TABLE 1 - COMMUNICATIONS SETTINGS

SECTION 1 - DESCRIPTION OF SYSTEM

Analog Board Description (32 Channel)

The Analog Board is actually a small microprocessor
board and is programmed to control analog outputs,
or accept analog inputs, from external electrical de-
vices. Each enhanced board has the capability of 24
independent input channels. With the Quantum™ LX
CYK Control panel, these I/O channels are dedicated
through the software and external wiring, as to the
function of each channel. The Quantum™ LX control-
ler can utilize up to three separate analog boards (Ana-
log board #1, #2, and optionally #3), depending on the
selected options.

The CYK application requires a specific
level of firmware in the Analog 1/0 board.
Only use the approved part number for
Analog Board #2, which controls the
PWM output control of the VS Oil Pump
Drives. Only replace an Analog Board #2
that has a Firmware Version 2.52 or high-
er, refer to the Renewal Parts manual.

NOTE

The following table is to be used when configuring the Quantum™ LX for external communications.

in 120 ohm long communications line termination.

I out® No termination.

7 in RS-422/485 transmit pull-up for long communications lines.
out* No pull-up.

18 in RS-422 transmit pull-up for long communications lines.
out* No pull-up.

19 in RS-422/485 receive pull-down for long communications lines.
out* No pull-down.

110 in RS-422 receive pull-down for long communications lines.
out® No pull-down.

* standard setting

TABLE 2 - DIPSWITCH SETTINGS

The following table is to be used to set the digital board addresses. If there is only one board installed, it should be set as
board #1, if there are two boards they each need to be set according to the wiring diagrams.

Swi1 SW2 SW3 Sw4 SW5 SW6
Board #1 on on on on off on
Board #2 off on on on off on

JOHNSON CONTROLS
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Communications LED's

The Quantum™ LX controller is in constant communi-
cation with the Analog (and Digital) Board(s). You will
notice on each Analog and Digital board, that there is a
pair of LED's that are labeled as RX and TX. These let-
ters represent receive (RX) and Transmit (TX). These
LED's should be flashing at a high rate during normal
operation. This indicates that the Quantum™ LX, and
the board that you are looking at, are properly commu-
nicating with each other.

Refer to the Analog I/O board setup later in this sec-
tion. This section contains the dipswitch settings for
addressing the Analog I/0O Boards. When these switch-
es are properly set, the Quantum™ LX is able to se-
rially communicate with each I/O board and provide
control signals and data exchange. If these switches are
not properly set, the result can be one of the following:

* Lost or failed communications (displayed in the
Communications Status box on the Home screen)

* The wrong analog input signals being received

* The wrong analog output signals being sent from
the board.

Connections to the Quantum™ LX

A copy of the chiller elementary wiring schematic is
shipped with the CYK in a document pocket in the
control panel (see the Chiller Elementary Schematic
drawing). This harness has a 6-pin connector at one
end that plugs into the Quantum™ LX. Another con-
nector plugs into the power supply. The remaining four
connectors (16 pin) will plug into each of the Digital
and Analog Boards in the system (up to four total).

Upon close examination of this harness, you will notice
that each of the connectors for both the Quantum™ LX
and the four I/O boards, have two rows of connections.
The wires that are inserted into the positions of one row
are internally daisy chained on each I/O board, to con-
tinue the voltages and signals to the adjacent row. There-
fore, any time that a connector is unplugged from the
daisy chain, these voltages and signals cannot continue
through to the next board. Whenever a plug is not to be
inserted onto a board, either for servicing, or if not all
boards are present because of the options that are present,
then a shunting plug (refer to the Recommended Spare
Parts list) must be installed onto the open connector. The
four wires that feed from the power supply to the Quan-
tum™ LX provide all of the necessary D.C. voltage that
is required (+5 VDC, -12 VDC, +12 VDC, and Return
or Common). The voltages are passed through the con-
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nector on the Quantum™ LX, and two new signals are
generated by the Quantum™ LX to be passed on through
the daisy chain to the I/O boards. These two signals are
the RX (receive) and TX (transmit). These signals are
the means by which the Quantum™ LX communicates
to the I/O. The Analog Board requires the +5 VDC for
logic, the -12 VDC for internal voltage reference, and
+12 VDC for external sensors (plus or +) and the Return
(common or -). The communications signals (RX and
TX) are required by all boards.

Logic Voltage (Power) LEDs

Located on the enhanced Analog Board are two power
LEDs. The first of these is D1 LED (+5VDC), and will
be illuminated as long as the Control Power switch is
ON, and the proper voltage is present at Analog Board
connector P3. The power supply generates the +5 VDC
voltage, and passes it on through the Power-1/0O har-
ness. This LED does not indicate however that the
proper voltage is necessarily present at the board, only
that the voltage is enough to energize the voltage sens-
ing circuitry. If a voltage related problem is suspected
with regard to an Analog Board, the best way to actu-
ally determine this is to read the voltage on a DVM
(Digital Volt Meter). This may be accomplished by lo-
cating the white power / communications connector on
the board. Notice that the Analog Board has only one
of these connectors. The associated power/communi-
cations harness plugs in to it. Take the red (positive)
probe of the DVM and carefully insert the end into the
+5V lead, and the black (negative) probe end into the
RET (Return or Common) lead, as shown below:

R ¥ ENr

oC 120 VAC
Adjustment b c
Potentiometer 240 VA

Aceess
LD17443

FIGURE 12 - POTENTIOMETER ADJUSTMENT
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Set the DVM to read DC, and set the proper range. The
voltage reading must read a minimum of +4.98 VDC.
The Power-1/O harness will have an associated voltage
drop at each board connection. As an example, if you
are reading the voltage at the first I/O board in the daisy
chain, and it reads 4.98 VDC, you can be assured that the
voltage at the subsequent connections for the remaining
boards will be lower yet. The voltage will need to be
corrected for proper operation of the system.

The cause for a low voltage reading could be:

* The Quantum™ LX power supply may need ad-
justment (see the section on power supplies).

* The Power-I/O communications harness has a
problem (a new harness may be needed).

* A problem may exist with one of the I/O boards
(Digital or Analog). If the power LED is not light-

SECTION 1 - DESCRIPTION OF SYSTEM

ed, check the cable for proper connectivity. Note:
Each board provides the necessary connections to
feed all signals to the following connectors as in a
“daisy-chain” network.

Active LED

The Analog Boards have an Active LED indicator that
blinks when the board’s software is running. If the Ac-
tive LED is not blinking, it could be an indication that the
internal program is not running. Try powering the Quan-
tum™ LX controller off, then back on to see if the Active
light starts blinking. If not, a new board may be required.

Analog Inputs

An Analog Input is the portion of the hardware that
allows devices such as temperature sensors and pres-
sure transducers to interface with the Quantum™ LX.

TABLE 3 - ENHANCED ANALOG BOARD INPUT CONFIGURATION TABLE

POT CT ACCELEROMETER | RTD (MOTOR
CHANNEL | ICTD | 0-5VDC | 0-10VDC | 0-20MA (POTENTIOMETER) (MOTOR (VIBRATION PROTECTION
CURRENT) MONITORING) ONLY)