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SAFETY PRECAUTION DEFINITIONS
A DANG ER ::;il:::;-tes an imminently hazardous situation which, if not avoided, will result in death or serious

Indicates a potentially hazardous situation or practice which, if not avoided, will result in death or

AWARNING serious injury.

Indicates a potentially hazardous situation or practice which, if not avoided, will result in damage

ACAUTION to equipment and/or minor injury.
NOTICE Indicates an operating procedure, practice, etc., or portion thereof which is essential to highlight.
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INTRODUCTION TO QUANTUM™ HD UNITY
COMPRESSOR CONTROL
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INTRODUCTION TO THE QUANTUM™ HD UNITY CONTROL SYSTEM

INTRODUCTION

The Quantum™ HD Unity panel differs from previous Quan-
tum™ HD panels primarily in the software operating system.
The hardware portion has also been upgraded to a 15" color
display and touchscreen interface. The Frick® Quantum™ HD
Unity control system consists of five major areas:

- Q5 Processor Board - The brains of the system. This board
will be discussed in Section 3 of this manual.

The combination of the hardware (Q5 Processor Board) and
the software program that runs on it creates what we call
the Quantum™ HD Unity system. The Q5 Processor Board
communicates with each of the Digital and Analog boards.
This communication allows the Quantum™ HD Unity 5 to
read the status of all the I/O boards, and display the data on
the interface screen. The Q5 Processor Board software acts
on this data, and provides the necessary control informa-
tion 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 pack-
age. Operator interaction is provided through an intuitive
touchscreen interface. Interaction to the outside world
is provided through industry-standard communications
protocols, such as ModBus TCP and serial RS-422/485.
Additional information about the Quantum™ HD Unity can
be found under the Q5 Processor Board sections found in
Section 3 of this manual.

- Power Supply - Provides the necessary operating voltages
for the proper operation of all control components. Ad-
ditional information about the power supply can be found
in Section 4 of this manual.

- Digital Input / Output 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 signals are used to sense the condition of
switches, relay contacts, auxiliary contacts, etc. This board
runs an independent software program from the proces-
sor to control devices, and communicates the status of all
devices back to the processor. Additional information about
the Digital Boards can be found Section 5 of this manual.

- Analog Input / Output Boards - Analog (variable) signals
are sent and received by these boards. The output signals
are used for controlling VFDs, modulated valves, etc., the
input signals are used to read the values being sent from
pressure transducers, temperature sensors, etc. This board
runs an independent software program from the proces-
sor to control devices, and communicates the status of all
devices back to the processor. The Analog board has 24
analog inputs, and 8 analog outputs. Additional informa-
tion about the Analog board can be found in Section 6 of
this manual.

- Operator Interface - This section actually consists of
two major components; the Display and the Touchscreen.
The Display is used to show the operator, via a graphi-
cal interface, the actual status of all compressor values.
Warnings and shutdowns (and history/trending), pressure
and temperature values, digital I/O status, setpoints, etc.,
are viewed on this display. The Touchscreen allows the
operator to navigate and enter data directly via the display.

Additional information about the Operator Interface can be
found in Sections 2 and 7 of this manual.

CONTROL PANEL ENCLOSURE

The Frick® Quantum™ HD Unity control panel enclosure
utilizes available space efficiently and the small size allows it
to be used on all of our compressor packages. The panel is
also equipped with the necessary posts and hardware to add
options in the field. They may also include a second analog
and/or digital board, enclosure heater and air-circulating fan.

Dimensions of the panel are 24 x 22 x 11 inches (WxHxD) and
weighs approximately 75 pounds with all options. Typically the
panel will be mounted on the package, but it is also designed
for easy wall mounting as well. Refer to the Quantum™ HD
Unity Control Panel Assembly drawing 649D5922 that appears
later in this manual for the layout of this enclosure.

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

+ +5VDC - RED

+ +12VDC - YELLOW

+ +24VDC - GREY

- Common/Ground - BLACK

+ +RX/TX - WHITE w/RED stripe

+ -RX/TX - WHITE w/BLACK stripe

GENERAL INFORMATION

The components within the control panel can be
inadvertently damaged by static electricity or
mishandling. Only qualified technicians should directly
handle these components.

1. DO NOT attempt to make corrections to the power sup-
ply without shutting off the power to the control panel.
Accidental shorts can irreparably damage the processor
boards or the display screen.

2. DO NOT HANDLE the panel boards without first attaching
a properly grounded wrist ground strap to prevent static
electrical discharge from your body.

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 transducer. Faults in the com-
puter, while possible, are unlikely. If a fault develops in the
computer, the probability is that all functions will cease and
the display screen will go blank. The control system of the
compressor consists of an AC side, which can be either 120
volts, or 230 volts, and a DC side. The AC side actuates sole-
noids, relays, alarms, and other electromechanical functions.
The DC side operates the computer and its various sensors.

A WARNING

When working within the panel, the AC side, which
can be either nominal 120 VAC or nominal 230 VAC,
CAN CAUSE INJURY OR DEATH.
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To troubleshoot the DC side of the control circuits, it will
be necessary to have at least the following tools:

N

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

w

Small wire stripper

»

Small screwdriver (with insulated shaft)

“o

Small snip nose pliers

NOTICE

Proper panel voltage refers to the AC that has been
supplied to the panel, which could be either nominal
120 VAC or nominal 230 VAC (Reference the Control
Panel Power Specifications).

NOTICE

When working with and around the various circuit
boards inside the control panel, it is recommended to
prevent static build-up and discharge to these boards
by keeping yourself properly grounded. This can be
accomplished by the utilization of the following items:

1. Wrist Grounding strap

2. Static free grounded work surface

WHAT TO DO BEFORE CALLING THE FACTORY

On occasions when a suspected Quantum™ HD Unity
problem is called in to a service representative, not enough
information is provided for the service personnel to assist
in solving the problem. This is most likely because the caller
is not aware of the type of information that would be useful
to service personnel in helping to identify and correct the
problem. An example of this is the statement that the Quan-
tum™ HD Unity is not booting (the main processor board is

QUANTUM™ HD UNITY COMPRESSOR CONTROL PANEL
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not starting). Unfortunately, this description is usually vague
and only means that there is nothing on the display. A blank
screen could be the result of something else. The following
is a list of possible reasons for no display:

- No power

- Loose or Faulty Display Cable or Inverter Cable

- Defective Display

- Wrong Combination of Display, Cable, or Software
- Faulty Q5 Processor Board

Before calling your Frick factor service representative for
assistance, you may choose to review the information on
the following pages to discover and resolve your issue. The
actual cause of most problems will not be with the Q5 Pro-
cessor Board itself, but with something external. However,
on the rare occasion that the problem has been identified as
being the Q5 Processor Board, use Section 3 as a guideline
for replacing it.

When calling your Frick Factor service representative for
assistance, include the Frick Sales Order number and the
current Quantum HD Unity software version that is installed
in the control panel.
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QUANTUM™ HD UNITY OPERATOR INTERFACE

DESCRIPTION

The Quantum™ HD Unity Operator Interface consists of
two components: A color 15" (diagonally measured) graphic
display and a resistive touchscreen and a membrane touch
overlay. The display is used to view information coming from
the Q5 Processor Board controller, while the touchscreen
allows the operator to navigate the menus.

DISPLAY ASSEMBLY

The Display assembly consists of a 1024 x 768 resolution LCD
screen (which includes LED backlight sticks, and a wiring
harness). Refer to the Parts List at the end of this manual
for specific replacement part numbers.

Before replacing a display unit, ensure that the
symptom is not actually being caused by a bad
backlight LED stick, harness or jumper setting.

DISPLAY REPLACEMENT
1. Shut off control power.

2. Carefully unplug the touchscreen connector from the Q5
Processor Board. Ensure that you are familiar with the
relocation of each of this connector.

3. Remove the six nuts that mount the display plate to the
door.

4. Carefully lay the display plate down on a table or bench,
with the display side up.

5. Loosen the four screws located on the display plate as
shown in detail A that follows.

6. Once all four screws have been loosened, carefully slide

DETAIL A

Display

L\/_/

INSTALL WASHER BETWEEN
DISPLAY AND MOUNTING
PLATE TO HELP WITH
DISPLAY VIBRATION

090.040-LD0001.eps

Figure 1. LCD Display Assembly & Mounting

the display out of the slotted mounting holes. Table 1. Q5 Processor Board Display Jumpers

7. Remove the four screws and washers located at the Jumper Title | Function Jumper Setting
sides of the display.

8. Reinstall the new display by reversing steps 7 and 6, in CN1000 LBobit 6 2 @) 5 3-5 Closed
that order. Use the tool marks left by the hardware to (Lco 1024x7l68 4 (OO &Ose
position the new display. Rse;célcutt::)n (default) | 2 OJO K 1| 5.4 Closed

9. Reinstall the display plate back into position on the panel
door, and loosely reinstall the six hex nuts, do not tighten JLVDS2 Ok
yet. (Backlight 0- 5V A

) . O 2-3 Closed

10.Carefully reconnect the display and backlight connectors Level (default) 0O

on the back of the display. Selector) =
. JLVDS3

11. Look at the display from the front of the panel door. Ensure ; PWM
that the display is centered in the display opening. Once (BCaocrI](t“rirl]t Mode Py D 2-3 Closed
centered, tighten the six nuts. Re-centering the display Mode) (default) 1 3

may be necessary after these steps have been completed.

12. Verify the Q5 Processor Board Display jumper settings per
the table shown at the bottom of this page.

(Refer to Section 5 for location of jumpers)

090.040-TB0001.indd
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TOUCHSCREEN DESCRIPTION

The Quantum™ HD Unity utilizes an 8-wire resistive touch-
screen interface to facilitate operator interaction. It consists
of a transparent sheet of glass, which covers the entire
display area, and has numerous rows and columns of micro
wires embedded into its surface. Touching anywhere on the
glass will cause an adjacent row and column of these micro
wires to sense the pressure, and signals the control electron-
ics that a connection has occurred, and converts the signal
to a cursor location. The action is very similar to the way a
computer mouse would be utilized, in that manipulating a
mouse moves a cursor around on the screen, but in the case
of a touchscreen, a finger tip causes the cursor to move.
The touchscreen allows the operator to simply touch active
areas of the display for the purpose of changing setpoints,
selecting menus, and accessing other operational features.

TOUCHSCREEN CALIBRATION

For the touchscreen to be used reliably, it must be accurately
calibrated. The symptom of an improperly calibrated screen
would be that an area of the screen that the user is touching
is not being recognized, or an adjacent picture element is
being activated instead of the intended one. It is also advis-
able to perform a calibration at unit commissioning.

There are two methods that may be used to access the
Calibration feature:

1. As the Quantum™ HD Unity is powering up, a prompt
will appear for 5 seconds, allowing access to the Screen
Calibration feature.

2. After the Quantum™ HD Unity has been booted, the
Screen Calibration feautre may be accessed by logging
into the service level, then press [Menu]. Once the
Menu appears, press [Service]. After the Service screen
appears, locate the tab that is labled [Calibrate Touch
Screen] and select it.

The display screen will be replaced with an all white screen.

With a Q6 processor, the referenced target appears in the
upper left quadrant of the screen. Touch this target to initiate
calibration. Continue and complete the screen calibration by
touching each of the remaining 3 targets.

Q5 Calibration 'y Q6 Calibration

Target Target
<

A

With a Q5 processor the referenced target appears in the
upper left corner of the screen. Touch this target to initiate
calibration. Continue and complete the calibration by touch-
ing each of the remaining 15 targets.

Once complete, the boot will finish or you will return to the
screen calibration page.

QUANTUM™ HD UNITY COMPRESSOR CONTROL PANEL
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USING AN EXTERNAL USB STYLE
KEYBOARD OR MOUSE

Always be aware of the presence of live AC voltage
within the control enclosure!

TO USE A USB COMPATIBLE COMPUTER KEYBOARD:

Open the control panel door, then use the following
instructions:

Locate the two USB connections on the Q5 Processor Board,
and plug the USB end of the keyboard cable into either one.

The external USB based keyboard is now active and ready
to use. To navigate using the external USB style keyboard
using keyboard mapping, refer to the following chart for
special functions:

Table 2. Keyboard Mapping

Keyboard Key Function
F2 Screen Calibration
F3 Stop Load
F4 Stop Unload
F5 Home
F7 Load
F8 Start Compressor
F9 Unload
F11 Alarm Silence
F12 Stop Compressor

090.040-TB0002.indd

TO USE A USB COMPATIBLE COMPUTER MOUSE:

If using a mouse, note that by moving it, the on-screen cursor
will track it's movement. Simply navigate the cursor using
the mouse to simulate a finger tip. Click on the screen areas
that you wish to access by pressing the left hand mouse
button. Use the on-screen data and keyboard entry boxes
that appear to enter values and text.

FOR QUANTUM™ HD PANELS WITH KEYPAD

When the Quantum™ HD was first introduced, and for sev-
eral years afterward, the front panel Touchscreen overlay
included a keypad below the display. The keypad portion of
this overlay has been eliminated in current models. In the
event that a new Touchscreen overlay would need to be
ordered, a field replacement kit has been provided. The part
number for this kit is 649D6101G01 (SAP #1032704). This
kit comes with replacement instructions and spacers that
allow the new ovelay to be aligned properly with the cutout
opening in the panel door.
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06 PROCESSOR BOARD

INTRODUCTION

Frick Controls has released the latest version of the Quantum
HD Unity Control System. The redesigned microprocessor,
referred to as the Q6 Processor Board, is the brains of the
system. The Q6 Processor Board combines the functions
of the Q5 Processor Board and the Interface Board into a
single board.

Q6 Processor Board.tif

Figure 2. Q6 Processor Board

FEATURES
The Q6 Processor Board includes the following features:
- 4 USB ports
+ 10/100/1000 Mbps Ethernet port
- 1 RS-422 port
-+ 3 RS-485 ports (2 dedicated, 1 available)
- External HDMI video monitor port

- LED indicators to verify proper operation of on-board
systems (power, serial communication, Ethernet, etc)

- 4 GB of RAM memory
- Battery to maintain date and time

External serial communications previously made possible
through the Frick Controls Interface Board are now directly
supported by the Q6 processor board.

WHAT OCCURS WHEN APPLYING
POWER

When powering up, the following sequence of events are
indicative of a functioning Q6 processor board:

+ All LEDs turn on solid, excluding the CFast, SATA, and
SATA Host LEDs

+ Active, User 1, User 2, and SD Card LEDs turn off
* Rx and Tx LEDs for COM1-COM4 turn off

- CFast and SATA Host LEDs will blink rapidly to indicate
activity
+ The display shows a black screen with a graphic

- The display changes to a white screen with the text “Open
Embedded” and a loading bar

- The display changes to a blue screen with the text “Quan-
tum HD Loading”

- The Active LED (blue) begins to blink slowly
- Ethernet port LEDs turn on to indicate network link speed
(if used)

- The display now shows the Operating Status (Home) screen

After the Q6 Processor Board has properly powered up, the

following sequence of events is indicative of proper com-

munication to the analog and digital boards:

+ Rx and Tx LEDs for COM4 on the Q6 Processor Board will
blink rapidly to indicate activity

- Analog and Digital I/O board’s Rx and Tx lights will blink
rapidly to indicate activity

- The Power LED on each I/O board will be on solid, and the
Active LED will blink slowly

This power-up sequence is the first thing that needs checked
when troubleshooting the Q6 Processor Board.

IF THE OPERATING
STATUS SCREEN IS NOT SHOWN

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

1. If no LED's are lit, then check AC and DC power. Refer to
the Power Supply section.

2. Check if the lighting of the LED's is occurring as
described in the What Should Occur When Applying
Power section.

If the power-up sequence continues to repeat without
displaying the Operating Status (Home) screen, then
there is a booting problem.
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3. Check all plugged connectors for proper seating.
4. Check for any error messages displayed while booting.

Write down any error messages exactly as they appear
(taking a picture with a mobile device is also useful.)

5. Check that the software is OK:
Is the correct software installed?
Was new software just installed?

6. Check the display. (If the Q6 Processor Board appears to
be booting properly and the display is not illuminated):

If only a portion of the display looks darkened, one of
the backlights has failed

If the entire display is dark, use a beam-type light
source such as a flashlight to look for a ghost-type
image (something is displayed on the screen but it is
very dark)

If a ghost-type image is present, the display backlight
cable is improperly seated, the display backlight has
failed, or the Q6 Processor Board has failed

Verify that both the LVDS display cable and the back-
light cable are firmly seated (it may be necessary
to remove the LVDS display cable from the back of
the display and re-seat it to ensure it is connected
properly)

QUANTUM™ HD UNITY COMPRESSOR CONTROL PANEL
MAINTENANCE Page 15

A WARNING

This is a small connector. Observe caution when
unplugging and re-plugging this cable to avoid any

damage due to excessive force.
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BATTERY FUNCTION AND REPLACEMENT

The Q6 Processor Board utilizes a battery to maintain cor-
rect date and time for the purpose of date and time stamp-
ing warnings and shutdowns as they occur. If the date and
time are not being maintained properly, this may indicate
the battery is not functioning, and should be replaced. The
battery may be ordered through Baltimore Parts or may be
purchased at most electronic shops.

Manufacturer’'s numbers:

BR2032 - Up to 80°C Operating Temperature or
CR2032 - Up to 60°C Operating Temperature.

The battery is fully accessible, but is surrounded by sensi-
tive electronic components, so care should be taken when
replacing the battery.

Replace the battery per the following procedure:
1. Power off the panel

2. Don an anti-static wrist band and connect it to the ground
wire in the lower left corner of the processor board

3. Locate the battery socket (shown on the below drawing
of the Q6 Processor Board)

4. Place your fingernail under the edge of the battery and
gently lift up (the battery will release easily)

5. Place the new battery into the socket in the same orienta-
tion as the old battery (the side with writing facing out)

6. Power up the panel and wait until the Quantum HD ap-
plication has loaded

7. Navigate to the Panel settings page to set the correct
date and time.
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Figure 3. Q6 Processor Board Diagram

NOTE: The triangle symbol ( [> ) denotes Pin 1 on connectors. Refer to the chart on the following page for
jumper settings.

Do not change jumpers J13 (not shown), J38 (not shown), J40 (not shown) and J43* (pins 1&2 and 1&2). Changing these
jumpers to any configuration other than this will prevent the processor from booting.

*double jumper.
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Table 3. Q6 Board Jumper Settings Table 4. Q6 LED Definitions
JL.:.'IY:{ER FUNCTION JUMPER SETTING LABEL COLOR FUNCTION
Power LEDs
LCD Backlight D35 Green 12V Power OK
Vv
LED o D36 Green 5V Power OK
1 - 2 Closed
J19 (default) ose D37 Green 3.3V Power OK
(Backli§ht Y Status LEDs
T
ype CCFL 2 - 3 Closed D4 Blue Quantum Software OK
1 2 3 D5 Green Processor Power OK
Vv D6 Amber (Future Use)
12v
J18 (default) 1-2Closed D7 Amber (Future Use)
(Backlight % 2 3 Serial Communication Activity LEDs
Voltage) D2 M4 Rx Activi
£y 2 - 3 Closed 0 Green CcO x Activity
1 2 3 D21 Green COM4 Tx Activity
\V/ D23 Green COM3 Rx Activity
21'2";‘:5:)’ 1Pin Only D24 Green COMS3 Tx Activity
J9
(CCFL 12 D26 Green COM2 Rx Activity
PWM) AV D27 Green COM2 Tx Activity
Enabled 1-2Closed D29 Green COM1 Rx Activity
LCD LVDS D30 Green COM1 Tx Activity
v Touchscreen Activity LED
(d;z\ujlt) 1 -2 Closed D8 Green Touch Detected
J14 1 2 3 SATA Activity LEDs
(LCD Voltage) \V D1 Green SATA Bus Activity
5v 2 - 3 Closed D2 Green CFast Card Activity
12 3 D3 Green Auxiliary SATA Activity
Vv —
HD SD Card Activity LED
@) 1 - 2 Closed
120 (default) D19 | Green | SD Card Activity
(LCD ) v 090.070-TB0009.indd
Resolution Table 5. DIP Switch (J11) Definitions
LX 2 - 3 Closed ENABLE
12 3 POSITION STATE FUNCTION
COM2 & COM1 -
v 1 On Restore Default Setpoints
Disabled m . 2 On Reset Default IP Address
1 Pin Only
135 (default) ’ 3 On (Future Use)
Rt(egi(szs) \V/ 4 On (Future Use)
Enabled 1 -2 Closed 5 On (Future Use)
12 6 On (Future Use)
Vv
Disabled _ 7 On (Future Use)
133 (default) 1 Pin Only 8 On (Future Use)
(com1 V2 090.070-TB0010.indd
Resistors)
Enabled 1-2 Closed
1 2

NOTE: The triangle symbol ([> ) denotes Pin 1

Do not change jumpers J13 (removed), J38 (removed),
J40 (removed) and J43* (pins 1&2 and 1&2). Changing
these jumpers to any configuration other than this
will prevent the processor from booting.

*double jumper. 090.070-TBO008.indd
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Table 6. Ethernet Connector (J27) Definitions

LINK AMBER GREEN
SPEED LED LED LINK STATE
Standby Off No Link Established
0 No Activit
100_0 MPps n off o Activity
(Gigabit) | Biinking Activity
On No Activity
100 Mbps Off
Blinking Activity
On No Activity
10 Mbps — .
Blinking Activity

Table 7. Power Connector Pinout (J37)

090.070-TB0OO11.indd

Pin Function
1 Ground (GND)
2 Ground (GND)
3 9-28v (VCC)
4 9-28v (VCC)

090.070-TB0O12.indd
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RESET IP ADDRESS TO DEFAULT

Reset a panel IP address to a known default per the follow-
ing procedure:

1. Power off the panel

2. Set DIP switch (J11) number 2 to the ON position

3. Power up the panel and wait until the panel restarts
4. Set DIP switch (J11) number 2 to the OFF position

After the procedure above, the IP address is reset to the
default address for the corresponding Unity product:

Compressor: 192.168.0.170
Condenser/Vessel: 192.168.0.171
Evaporator: 192.168.0.172

Engine Room: 192.168.0.173
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The following pictorial shows the location of the Q6 Processor Board and how it mounts to the back of the display plate:

7

Display Plate

N="N

Q6 Processor
Board

Q6 Board Mounting.ai

Figure 4. Q6 Processor Board Mounting
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SECTION 4
O5 PROCESSOR BOARD & INTERFACE

090.040-PH0003.tif
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Q5 PROCESSOR BOARD

INTRODUCTION

Frick® Controls has released the latest version of the
Quantum™ HD Unity Control System. The micro-processor is
the brains of the system and is referred to as the Q5 Proces-
sor Board. A photo of this board appears here:

090.040-PHO004.tif

Figure 5. Q5 Processor Board Photo

FEATURES
The Q5 Processor Board includes the following features:
- 6 total USB ports (4 are dedicated, 2 are available)
+ 10/100/1000 Mbps Ethernet Connection
- 2 RS-422 ports
+ 2 RS-485 ports
- External Video monitor connection

- LED indicators to verify proper operation of various on
board areas (power, communications, Ethernet connec-
tivity, etc.)

- 2 GB RAM memory
- Battery to maintain date and time
WHAT SHOULD OCCUR WHEN
APPLYING POWER

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

» The six LED’s in the lower left corner should turn on solid.
+ The on-board “buzzer” should “beep” once.

- The display should show several DOS (text) style screens.
A status bar will appear at the bottom of the screen and
displays Fedora 15 as the boot sequence progresses.

- A Windows style screen with the letters HD will appear.
The Operating Status (Home) screen will appear.

- A Loading bar will appear at the bottom of the screen,
showing the percent of load that has completed, this is
followed by additional DOS style text.

After the Q5 Processor Board has properly powered up, the
following sequence of events is indicative of proper com-
munication to the analog and digital boards:

- The Analog and Digital /0 boards TX/RX lights should be
blinking.

- Each 1/O board should have the power LED lighted and
the Active LED should be blinking.

- The first thing that should be checked when troubleshoot-
ing the Q5 Processor Board is its powering up sequence.

WHAT IF THE OPERATING
STATUS SCREEN IS NOT SHOWN

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

1. If no LED's are lit, then check AC and DC power. Refer to
the Power Supply section.

2. Check if the lighting of the LED's is occurring as
described in the What Should Occur When Applying
Powering section.

If the powering up sequence continues to repeat with-
out displaying the Operating Status screen, then there
is a booting problem.

3. Check all plugged connectors for proper seating.
4. Check if an error message is displayed when booting.

Be sure to write down any error messages exactly as
they appear, as well as the top line on the screen where
the message appears.

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

6. Check the display. If the Q5 Processor Board is booting
but you have no display, check the following:

Check the LED backlight sticks. Look very closely at
the display to see if anything is visible on the screen.
If only a portion looks darkened, it may be that one of
the backlights has failed. If the entire screen is dark
(and it is not is sleep mode), use 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 may be with either
the backlight harness, the display or the Q5 Processor
Board. Check to ensure that both ends of the backlight
harness is plugged in securely. There is a sticker on the
display mounting plate, that will have a part number
that describes the type of display.

Verify that both the display cable and the backlight
cable are firmly seated. It may be necessary to remove
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the video cable from the back of the LCD display and
re-seat it to be sure it is connected properly.

This is a small connector. Caution should be observed
so that it is not damaged due to excessive force.

Refer to the Operator Interface section and check
that the LCD, LCD cable, and software versions are
matched correctly.

BATTERY FUNCTION AND REPLACEMENT

The Q5 Processor Board utilizes a battery to maintain cor-
rect date and time for the purpose of stamping 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 battery 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 sensi-
tive electronic components, so care should be taken 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:

QUANTUM™ HD UNITY COMPRESSOR CONTROL PANEL
MAINTENANCE Page 23
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Once a static wrist band is properly donned, place your fin-
gernail 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 orien-
tation as the old battery (the side with the writing must be
facing out). Return the Control Power switch back to ON.

Once the Q5 Processor Board has rebooted, the correct Date
and Time must be set.

INTERFACE BOARD DESCRIPTION

An interface board has been developed by Frick controls
allowing the user to interface external serial communications
connections to the Q5 Processor Board.

These connections consist of:

- Comm 1 (RS-422/485)
- Comm 2 (RS-422/485)
- Comm 3 (RS-485)

A photo of this interface board is shown here:

090.040-PHOO005.tif

Figure 6. Interface Board Photo
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Figure 7. Q5 Processor Board Diagram

NOTE 1: The triangle symbol ( [> ) denotes Pin 1 on connectors. Refer to the chart on the following page for

jumper settings.

NOTE 2: Do NOT remove the CN4 jumper. Removal of this jumper will cause the processor to not power up.

NOTE 3: Although the Q5 Processor Board is the main controller, most of customer connections will be to the Interface board,

as shown later.
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Q5 PROCESSOR BOARD JUMPERS, LED'S AND CONNECTORS

Table 8. Q5 Board Jumper Settings

JUMPER

TITLE FUNCTION JUMPER SETTING
Normal > O 1 - 2 Closed
(default) 1 2 3
CMOS1
(CMOS Clear)
Clear CMOS [> 2 - 3 Closed
24-bit 610 O g 1-3 Closed &
gooxsoo | 4 [[O]O 2-4 Closed
2 [olg) 1
24-bit 6 |O[Of 5| 3-5Closed
1024x768 | 4 [O)QOJ 3 &
(default) 2-4 Closed
CN1000 (LCD 2 90K 1
Resolution
Selector) [O) 5
2 8 8 3 1-3 Closed
18-bit 800x600 _a[: &
2 |1ogK 4-6 Closed
6 [O]O 5| 3-5Closed
18-bit 640x480 | 4 ||O O 3 &
2 654 1 4-6 Closed

NOTE 1: The triangle symbol ( [> ) denotes Pin 1 on connectors.

Page 25

NOTE 2: Jumper CN4 is not shown on this chart, as it must always be installed.

Table 9. Q5 Board LED Definitions

LED Title Label Color Function
LED1 Red 5VSB
LED2 Red 3VSB
Power LED's LED3 Green VCC 12V
LED4 Green VCC 5V
LED5 Green VCC 3V
LED6 Blue Power On OK Status
1000MB Green Giga - LAN Speed
C'zlngt())O 100MB | Yellow | 100MB - LAN Speed
Resolution 10MB Red 10MB -LAN Speed
Selector) ACT (glriiirs‘) LINK Activity

090.040-TB0004.indd

JUMPER
TITLE FUNCTION JUMPER SETTING
5-Wire Touch | D> O 1-2 Closed
CN3 Screen 12 3
(Touch Panel
Type 8-Wire Touch
Selector) Screen [> 2-3 Closed
(default) 123
0- 5V HEK
(default) 2 2-3 Closed
JLVDS2 3
(Backlight
Level
Selector) 1 <]
0-25V 2 1-2 Closed
30
Voltage Mode > (3) 1-2 Closed
JLVDS3
(Backlight
Control
Mode) PWM Mode
(Puise Width || OO OJ| | 53 cosed
Modulation) 1 2 3
(default)
090.040-TB0003.indd
Table 10. Q5 Board Connector Pinouts
Connector . .
Title Pin Function
1 Ground (GND) 4 3
CN_PWR1 2 Ground (GND)
(Power .
Input) 3 VCC 12V 3
4 | vCC12v 1

090.040-TB0O00S.indd
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Figure 9. Pinouts and Jumper Locations

Table 11. JP1 System Settings

Jumper JP1 Function Jumper Setting
1-2 Not Used ’ Not Installed
3-4 Reformat E2Prom Installed
5-6 Erase Setpoints (at boot-up) Installed
7-8 Reset IP Address Installed
9-10 Disable Watchdog i Installed

090.070-TB0006.indd

1. Power off the panel
2. Install a jumper on pins 7-8 on JP1
3. Power up the panel and

J15 Pins 1-2 Installed = 38400 P
J15 Pins 3-4 Installed = 56K "—. -~
J15 Pins 1-2 and 3-4 Installed = 115K e M
Al N COMM
. 1
\ . c=aio) @]
: § = g
o o Bemmer- | e}
- O _ > @)
rcrve [ B, .
ﬁ] B -
P A : s Remove J14
Power Connector - 090.040-WD0002.eps
Figure 8. Interface Board Diagram .
Table 12. Comms 1 & 2 Jumper Settings
(Comms 3 and 4 have no jumpers)
| PO | — Comm 1 | Comm 2 Function Jumper Setting
an? M Co-3 | comms 1-4 ivouTs ;
| RS-485 | RS-485 AND RS-422 (4-Wire) | , 8 1 - 2 Closed
(RESERVED) | JUMPER LOCATIONS Default 10l
+TX/+RX J1 J7
| | GND, TXI-RX 3 E
) oo | o9 _ ] RS-485 (2-Wire) | 2 2 - 3 Closed
COMM 4 | eons I 1|0
£ : S| T comm-
- I_ CO(’;AM) 2_1 J2 J13 Pull Down Default 1 Pin Only
RS-422 RS-485
3 [ W 3 J16 Pull Up Default Iﬁ_B] 1 Pin Only
% -TX e |
+RX  +TX/+RX )
N TX/- RS-422 Default ‘ 1 Pin Only
RX  -TX/-RX
J5 J17 Elgj
RS-485 1 -2 Closed
RS-422 Default 1 Pin Only
J6 J18
RS-485 1 -2 Closed
- T Re-422 Re.ags |
RS-422 RS-485 .
— GND GND High Speed Target _
| q 3 *K W,(é | J4 J22 Default GD)| (1-2Closed
ja— "Il -
D%@ ety % LRX  +TX/+RX
~ > RX  -TX/-RX | NOTE: The triangle symbol (<1) denotes Pin 1 on connectors.
B o COMM-1 090.040-TBO0O7.indd
I P00 RESET IP ADDRESS TO DEFAULT
090.040-WD0003.eps Reset a panel IP address to a known default by installing a

jumper on pins 7-8 of JP1. Follow this procedure:

wait until the panel automatically reboots

4. Remove the jumper

After the procedure above, the IP address is reset to the
default address for the corresponding Unity product:

Compressor: 192.168.0.170
Condenser/Vessel: 192.168.0.171
Evaporator: 192.168.0.172

Engine Room: 192.168.0.173
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The pictorial below depicts the Q5 Processor Board, and the necessary interconnects between it and the Interface board. Each
of the interconnecting harnesses must be installed as shown for proper operation.
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Figure 10.0Q5 Processor Board Interconnections
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The following pictorial shows the locations of the Q5 Processor Board and the Interface board and how they mount to the back of the
display plate.

| Interface Board

Q5 Processor Board

090.040-WDO0O005.eps

Figure 11. Q5 Processor Board Mounting
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POWER SUPPLY

DESCRIPTION MEASURING VOLTAGES

The power supply of the HD Unity control panel consists of
three independent supplies, and are located on the inside of
the front door below the Interface board. They supply the
following DC voltages:

- +5VDC Output 5A / 25W
- +12 VDC Output 4A [/ 48W
~ +24 VDC Output 2A / 48W

090.040-LD0002.eps
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Figure 12. Power Supplies

All three supplies are adjustable and each has a green
LED indicator to show that they are powered. Refer to the
following page for the location for the adjustment.

POWER DISTRIBUTION

DC power 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)

+12 VDC power is then distributed to the Q5 Processor
Board, Interface Board. +5 VDC is for the Digital board(s),
and +24 VDC is for external as needed control.

+24 VDC is used to power the 614 analog boards and other
external devices. Total load on this supply cannot exceed
2A [ 48W.

+12 VDC is used to power the display, processor and interface
boards. Total load on this supply cannot exceed 4A / 48W.

+5 VDC is used to power the digital boards. Total load on
the supply cannot exceed 5A / 25W.

A CAUTION

Measuring and adjusting the power supply voltages
require the control power switch to be energized.
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 insulated Philips screwdriver inserted into the
supply to access an adjusting potentiometer.

A CAUTION

It is possible for the screwdriver (and the person
making the adjustment) to come into contact with
potentially lethal voltages. Proper Personal Protective
Equipment (PPE) measures need to be observed.

All circuit boards within the Quantum HD Unity control panel
require accurately adjusted DC voltages to function properly.
Periodic measurement and adjustment of the DC power sys-
tem is recommended for optimum 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 opti-
mum range, mysterious problems can begin to arise.

Even with a perfectly adjusted supply, it is possible for a
potential 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 Reset (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.
= Q5 Processor Board reboots for no apparent reason.
+ Improper readings of analog pressures and temperatures.

- LED's on the Q5 Processor Board are lit, but nothing
appears on the display.

To perform measurements and adjustments on the power
supply voltages, use a reliable, calibrated Digital 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 screen will draw more current than
when the screen is not fully booted. If the screen never ap-
pears however (possibly due to a voltage problem), you will
need to proceed regardless of what is or is not displayed.
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In order to properly measure the DC power system, it must
be checked at the DC power terminal strip.

Ensure that the meter is set to the proper range (DC, 0-50
V or equivalent), as well as observing proper wire polarity.
The acceptable range for each supply is as follows:

+ 5 Volt Supply (+5.10 to +5.20 Vdc)
+ 12 Volt Supply (+12.10 to +12.20 Vdc)
+ 24 Volt Supply (+24.2 to +24.50 Vdc)

ADJUSTMENT

If any of the voltages shown above are out of the acceptable
range(s) shown, adjustment is required. Locate which of the
supplies require adjustment. The adjustment access hole for
each supply is located on the lower left of the front of the
supplies. If an adjustment is required, use a small insulated
Philips screwdriver, insert the tip into the access hole for the
appropriate voltage potentiometer (refer to the following
diagram for adjustment location).
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Figure 13. Power Supply Adjustment

Extreme care must be used when adjusting the
potentiometer. Adjustment should only be performed
by qualified personnel. The use of a non-conductive
device is recommended.
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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 access hole
on the +5 VDC supply, as previously shown. While watching
the DVM, slowly rotate the screwdriver blade clockwise to
increase the voltage or counter-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 screwdriver blade clockwise to
increase the voltage or counter-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 +24.50.

If adjustment is required, locate the adjustment access hole
on the +24 VDC supply, as previously shown. While watching
the DVM, slowly rotate the screwdriver blade clockwise to
increase the voltage or counter-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.
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DIGITAL BOARD

INFORMATION

The information that follows in this section can help locate
problems that can occur with Digital Input and Output circuit
boards.

DIGITAL BOARD DESCRIPTION

The Digital board is a small microprocessor board and is
programmed to control discrete outputs, or accept discrete
inputs, from external electrical devices. Each Digital board
has the capability of 24 independent channels or I/O (Input/
Output). Each channel that is used needs a module plugged
into it. A yellow module indicates that it is used for Inputs. A
black module is used for Outputs. The standard Quantum™
HD Unity compressor control can have up to two Digital
boards (depending on options).

COMMUNICATIONS LED'S

The Q5 Processor Board is in constant communication with
all Digital (and Analog) Boards. You will notice on each Digital
and Analog board, there are a pair of LED's labeled as RX and
TX. These letters represent Receive (RX) and Transmit (TX).
These LED's should be flashing at a high rate during normal
operation. This indicates that the Q5 Processor Board, and
the Digital board are properly communicating with each other.

- Reference the JUMPER AND DIPSWITCH SETTINGS section
later in this manual. This section contains the dipswitch
settings for addressing the Digital I/O boards. When these
switches are properly set, the main board is able to serially
communicate with each /O board and provide control sig-
nals and data exchange. If these switches are not properly
set, the result will be lost or failed communications, or
the wrong outputs being energized, or the wrong inputs
being received.

CONNECTIONS TO THE QUANTUM™ HD UNITY

As stated earlier, the Quantum™ HD Unity standard com-
pressor control system utilizes up to two Digital, and two
Analog boards. To connect these boards together so that
the Quantum™ HD Unity can control them, they must be
connected with a wiring harness that provides all of the
necessary D.C. voltage requirements, as well as the com-
munications capabilities.

The Digital boards only require the +5 Vdc voltage and the
Return (or common) for logic power. The communications
signals (RX & TX) are required by all boards.

A harness distributes power and communications from the
terminal blocks to the various logic boards. The harness splits
into two branches, each ends with two 16 pin connectors.
The branch that supplies power and communications to the
Digital board(s) utilizes red and black wires for +5Vdc power
and Common, and white/black and white/red wires for serial
communications.

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 power supply. The power
supply generates the +5 Vdc voltage and passes it on through
the Power-1/0 harness. 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 a Digital Board, the only way to actually determine
this is to read the voltage on a Digital Voltage Meter (DVM).
This may be accomplished 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 the end
into the "+5V" lead, and the black (negative) probe end into
the "RET" (Return or Common) lead, as shown below:

+5vV——+ B0
Red o
DD
RET——H O ]
Black g
QN
O
U D 090.040-LD0005.eps

Figure 14.Return Lead

Set the DVM to read DC, and set the proper range. The volt-
age reading must read a minimum of +5.0 Vdc. The Power-1/O
harness will have an associated voltage drop at each board
connection. As an example, if you are reading 5.20 Vdc at
the first I/0 board in the daisy chain, the voltage at the sub-
sequent connections for the remaining boards may be lower.
The voltage will need to be corrected for proper operation
of the system. The cause for a low voltage reading could be:

- The power supply may need adjustment (see the section
on power supplies).

- The Power-1/O communications harness has a problem (a
new harness may be needed).

- A problem may exist with one of the 1/O boards (Digital
or Analog).

- If the power LED is not lighted, check the cable for proper
connectivity. Note: Each board provides the necessary
connections to feed all signals to the following connectors.
If the auxiliary Analog or Digital Board is not present then
a jumper plug (see Recommended Spare Parts List) must
be installed to daisy chain the signals.

The most common symptom that is exhibited by a low +5
Vdc voltage to the Digital Boards is an alarm message that
reads Digital Board Reset Shutdown.
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ACTIVE LED

The Digital Boards have an Active LED indicator on the board
that blinks when the board'’s software is running.

If the Active LED is 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™ HD Unity. The
software program within the Quantum™ HD Unity is con-
stantly 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 associated Output
channel. For instance, if a control voltage 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 standard compressor control packages. One is for
120 Volt controls, and the other is for 230 volt controls. Both
of these module styles are yellow in color. A side profile of
these modules is shown below:
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Figure 15. Digital Input Modules - Side View

These Input modules, can be identified as to their operating
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 230 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
Q5 Processor Board is to control (energize). These devices
include solenoids, relay coils, and heaters to be energized,
based upon the logic within the Quantum™ HD Unity soft-
ware program.

The Digital Output module used on standard compressor
control packages will handle both 120 Volt controls, and 230
volt controls. This module is black in color. A side profile of
this module is shown in the next Figure.
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Figure 16. Digital Output Module - Side View

Although this Output module is labeled as 280 VAC on the
top, and on the side, it can be used on both 120 and 230
volt applications.

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.

SOFTWARE WATCHDOG

The digital board has a “software watchdog” feature. If
there is no communication from the panel for a pre-defined
period of time, all of the outputs on the board turn off. The
pre-defined times for the various applications are as follows:

Compressor: 10 seconds

Engine Room: 10 seconds

Condenser/Vessel: 30 seconds

Evaporator: 120 seconds
CHECKING THE DIGITAL INPUTS AND

OUTPUTS

Some problems that may be encountered involve trouble-
shooting 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:

O

Position 1 Position 2 HOT NEUTRAL Position 3 Position 4
Signal Signal Signal Signal

090.040-LD0008.eps

Figure 17. Signal Connections

The Digital board's I/O modules are configured by proper
module selection, AC or DC, operating voltage, input or
output, and moving the fuse to the in or out position. An
LED is associated with each module and displays the state
of each module. A lit LED represents an Input that is High,
receiving a signal or an Output that is On.

If a properly configured Digital I/O is not responding correctly,
first look at the Digital Board on the Service Screen 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.
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FUSE TESTING AND REPLACEMENT
Power off the panel.
Open the panel door.

Remove the questionable fuse.

. Place the questionable fuse into the fuse tester at the

one end of each Digital 1/0 Board (refer to the Digital
Board drawings at the end of this section for exact fuse
tester location).

5. Power on the panel.

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

7. Power off the panel.

I N N

© N o w

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

Power off the panel.
Open the panel door.

Replace the questionable module.

. Power on the panel.

If it is an Output module, check for proper panel voltage
on the orange connector plug. Check the voltage between
position 4 (neutral) and the associated position to the
Output module.

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

TROUBLESHOOTING AN OUTPUT

. Make sure the LED associated with the Output is on when

power is applied to the module.

If the LED is not on when it should be and there is no
operating condition preventing it, contact your Frick®
factor for service.

If the LED is on when it should be, check for proper panel
voltage on the white connector plug. Check the voltage
between the position 4 (neutral) and the associated posi-
tion to the Output module.

. If the voltage is OK, check for proper panel voltage

between the associated position to the Output module
on the orange connector and the associated position on
the terminal strip.

If the voltage is OK, check the wiring external to the panel.
If voltage is not OK, check the fuse.
If the fuse is OK then check the module.

If the module is OK, check for proper panel voltage on
the orange connector plug between position 3 (Hot) and
position 4 (neutral).
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TROUBLESHOOTING AN INPUT

. 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.

5. 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.

REPLACING A DEFECTIVE DIGITAL BOARD

The procedure to replace a Digital board is outlined below.

Use an anti-static wrist band for this procedure.

5.

Shut off control power.
Remove the old board from the panel.

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

Check that all jumpers, dipswitches and components 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).

Install the modified replacement board in the panel.

After replacing or installing a Digital Board and powering on
the control panel, select [Re-detect 1/O Boards] from the
Menu > Service > Communications screen. This selection
provides a method to detect all connected Digital and Analog
boards. If a board has been removed, a communication error
shutdown will be issued until this key is selected. The About
screen will show what was detected.
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Figure 19. Digital I/O Board #2
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The following table is to be used when configuring the Quantum™ HD Unity for external communications.

Table 13. Communication Settings

55 in 120 ohm long communications line termination.
out* No termination.

; in RS-422/485 transmit pull-up for long communications lines.

7

out* No pull-up.

i3 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.

J20 in RS-422 receive pull-down for long communications lines.
out* No pull-down.

* = standard setting

090.040-TB0008.indd

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.

Table 14. Dipswitch Settings

SwW1 SW2 SwW3 Sw4 SW5 SWe
Board #1 on on on on off on
Board #2 off on on on off on

090.040-TB0009.indd
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ANALOG BOARD

OVERVIEW

The Frick Quantum™ HD Unity control panel is capable of
reading external analog devices, such as temperature probes
and pressure sensors. It uses these input signals for the pur-
pose of monitoring and control. As an example, 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 Q5 Processor Board via
communications.

It features twenty-four input channels, and eight output chan-
nels. Rather than using physical jumpers to configure each
channel, this is done through the software. A more detailed
description of the operation of this board is provided in the
sections that follow.

ANALOG BOARD DESCRIPTION

The Analog Board is actually a small microprocessor board
and is programmed to control analog outputs, or accept
analog inputs, from external electrical devices. Each board
has the capability of 24 independent input channels. With the
Quantum™ HD Unity Compressor Control, these I/O channels
are dedicated through the software and external wiring, as
to the function of each channel. The Quantum™ HD Unity
5 controller can utilize up to two separate analog boards
(Analog Board #1 and #2), depending on the selected options.

For each of the boards that are installed, they will have
specific I/O (Input / Output) functions. For the operating
software to distinguish board #1 from #2, each board must
be properly addressed as #1 and #2 using the dipswitches
on each board (see Analog Board Dipswitch Settings chart
for this information).

COMMUNICATIONS LED'S

The main board is in constant communication with all Ana-
log (and Digital) Boards. You will notice on each Digital and
Analog board, that there are a pair of LED's labeled as RX
and TX. These letters represent Receive (RX) and Transmit
(TX). These LED's should be flashing at a high rate during
normal operation. This indicates that the main board, and
the Digital board that you are looking at, are properly com-
municating with each other.

+ Refer to the JUMPER AND DIPSWITCH SETTINGS section
later in this section. This table contains the dipswitch set-
tings for addressing the Analog I/O boards. When these
switches are properly set, the main board is able to serially
communicate with each I/O board and provide control sig-
nals and data exchange. If these switches are not properly
set, the result will be lost or failed communications, or
the wrong outputs being energized, or the wrong inputs
being received.

CONNECTIONS TO THE QUANTUM™ HD
UNITY

As stated earlier, the Quantum™ HD Unity compressor control
system utilizes up to two Digital, and two Analog boards. To
connect these boards together so that the Quantum™ HD
Unity can control them, they must be interconnected with a
wiring harness that provides all of the necessary D.C. voltage
requirements, as well as the communications capabilities.

Analog boards only require the +24Vdc voltage and the
Return (or common) for logic power. The communications
signals (RX & TX) are required by all boards.

A harness distributes power and communications from the
terminal blocks to the various logic boards. The harness splits
into two branches, with each branch ending with a 16 pin
connector. The branch that supplies power and communica-
tions to the Analog board(s) utilizes gray and black wires for
+24Vdc power and Common, and white/black and white/red
wires for serial communications.

LOGIC VOLTAGE (POWER) LED'S

Located on the Analog Board are two power LED's. The first
of these is D65 PG LED (+24Vdc), and will be illuminated
as long as the Control Power switch is ON, and the proper
+24Vdc voltage is present at Analog Board connector P3. This
LED does not indicate 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
Board, the best way to actually determine this is to read
the voltage on a DVM (Digital Volt Meter). This may be ac-
complished by locating the white power / communications
connector on the board. Notice that the Analog Board has
only one of these connectors. The associated power/com-
munications harness plugs in to it. Take the red (positive)
probe of the DVM and carefully insert the end into the +24Vdc
lead, and the black (negative) probe end into the RET (Return
or Common) lead, as shown below:

RET ——x

24\VDC ——¢

atoOmongy
OOobOooogn

090.040-LD0009.eps

Figure 20.Return Lead

Set the DVM to read DC, and set the proper range. The Ideal
voltage setting for the +24Vdc power is 24.2 - 24.5Vdc.

The cause for a low voltage reading could be:

- The power supply may need adjustment (see the section
on power supplies).

- The Power-1/O communications harness has a problem (a
new harness may be needed).
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- A problem may exist with one of the I/0 boards (Digital
or Analog).

- If the power LED is not lighted, check the cable for proper
connectivity.

ACTIVE LED

The Analog Board has an Active LED indicator that blinks
when the board'’s software is running.

If the Active LED is not blinking, it could be an indication
that the internal program is not running. Try powering the
Q5 Processor Board off, then back on to see if the Active
light starts blinking. If not, a new board may be required.

Table 15. Analog Board Input Configuration Table

QUANTUM™ HD UNITY COMPRESSOR CONTROL PANEL
MAINTENANCE

090.070-M (MAR 2018)
Page 43

ANALOG INPUTS

An Analog Input is the portion of the hardware that allows
devices such as temperature sensors and pressure transduc-
ers to interface with the Quantum™ HD Unity. The software
program within the Quantum™ HD Unity is constantly look-
ing at these Input channels, via communications, and based
upon what the voltage or current level of the channel is,
will provide the necessary control for an associated action.

Analog inputs arrive at the board on connectors P4 through
P10. Each of these connectors can receive two channels (for
a total of twenty-four).

Refer to the following chart for a listing of possible input
channel configurations.

Channel | ICTD 0-5Vdc | 0-10Vdc | 0-20mA poT

(Potentiometer)

Accelerometer RTD
(Vibration (Motor
Monitoring) Protection Only)

CT
(Motor Current)

*

Ol |N|jo|u|dhlwWIN |-

ok x| k) k| x| ¥| ¥| *

iy
o

-
[y

*

-
N

[y
w

funy
N

=
(5]

s
[e)]

-
~

iy
[e2)

k| k| k) k| k| k| k| k| ¥ | k| k| ¥| | ¥| *| *| *

Jary
(X}

*

N
o

N
[ixy

N
N

N
w

B G B L B B . B B B B B B I O B B O B B B B B
B I B B B . B B B B B B I B B B B B B B I
Hp k| k] k| k| | k| k] x| k| | k| k| x| k| | ¥ | ¥| ¥| k| ¥| *| *| *

*| O] ¥| *

N
N

HL k| X k| k| ¥ ¥| *
R B B B e B B B

090.040-TB0010.indd



090.070-M (MAR 2018)

ANALOG OUTPUTS

An Analog Output is the portion of the hardware that the
Quantum™ HD Unity uses to provide control. With the
Quantum™ HD Unity, this output is typically a 4-20 mA
signal that is outputted to an external device. This device
is usually a customer specific application, such as to simply
receive a signal back from the Quantum™ HD Unity providing
the Slide Valve Position to an external application (perhaps
a PLC), as an example. The output can be set as a 0-20mA
signal in the calibration of the output by accessing Menu >
Calibration > Qutput.

The 4-20mA signal can be altered if necessary to a Vdc signal
by using a resistor at the input of the device being controlled.
Refer to the following chart for values:

Table 16. Resistor Values

Original Desired
signal signal

4-20mA 1-5Vdc 250 ohm, 1%, 1/4 watt
4-20mA 2-10Vdc | 500 ohm, 1%, 1/2 watt
0-20mA 0-5Vdc 250 ohm, 1%, 1/4 watt
0-20mA 0-10Vdc | 500 ohm, 1%, 1/2 watt

090.040-TB0O11.indd

Resistor to use

TROUBLESHOOTING THE
ANALOG INPUTS AND OUTPUTS

Some problems that are encountered involve troubleshoot-
ing the Analog inputs and outputs. The Analog Board has
twelve Analog I/O board connectors labeled P4 through P10.
The external Analog devices are wired to a connector plug.
Position 1 connects to the plus (+) of the external device
for channel 1, position 2 connects to the signal (SIG) of the
external device for channel 1 and position 3 connects to
ground (GND) of the external device for channel 1. Position 4
connects to the plus (+) of the external device for channel 2,
position 5 connects to the signal (SIG) of the external device
for channel 2 and position 6 connects to ground (GND) of the
external device for channel 2, as shown below:

Channel 2 Channel 2
+ Power Signal  GND

\ / /
O 0000

Channel1  Channel 1 GND
+ Power Signal

090.040-LD0010.eps

Figure 21.Signal Connections

Each channel is setup through software calibration for the
proper transducer type and range, and each transducer must

QUANTUM™ HD UNITY COMPRESSOR CONTROL PANEL
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be calibrated through the appropriate sensor calibration
screen. Improper setup of either the hardware or software
will result in improper operation or range.

The most common fault associated with the improper reading
of the analog channels other than hardware or software setup
problems fall into one of the following categories:

- Sensor fault
+ Wiring problem
+ Improper grounding of system

An open wire, shorted or shunted wire, or faulty sensor will
usually give a reading at either the minimum or maximum
end of the range scale. An erratic reading or a reading that
seems to float up and down is usually indicative of a ground-
ing problem. When a single transducer or cable is shorted
to earth (or system) ground, this can show up as a whole
assortment of problem channels. The easiest way to find a
short to earth problem is to disconnect all the sensor plugs
and ohm out each plug screw terminal to earth for open
(infinite) impedance. All sensors should read open to earth
with the exception of the CT motor current channel. One side
of the CT is grounded in the Motor Control Center (MCC).
(The third pin on pressure sensors is ground.)

REPLACING A DEFECTIVE ANALOG BOARD
The procedure to replace an Analog board is outlined below:
1. Shut off control power.

2. Unplug all connectors from the board.

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

4. Check that all jumpers and dipswitches are properly setup
on the new board as it was on the old board.

Install the modified replacement board in the panel.
Plug all connectors back in.

Turn on control power.

© N o w

After replacing or installing an Analog Board and powering
on the control panel, the processor will start to communi-
cate to the new board automatically. If this does not occur
power down the panel and check the dipswitch settings.
If correct re-power the panel.

If an I/O board is removed for any reason an |/O Comms fail
message for that board will occur. It will be necessary to do
a [Redect 1/0 Comms] to reset the processor memory as
to which boards it is communicating to. Always check the
about screen after a Redetect to be sure that all boards are
accounted for.
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PHD VIBRATION ANALYSIS

The Frick™ 32 channel analog board has the built-in capability
to directly receive signals from vibration accelerometers,
and motor stator RTDs (100 Q platinum) which are mounted
on the compressor housing and/or the motor/shaft. The
purpose of these devices is to monitor compressor plus
motor/bearing vibration and/or motor bearing plus motor
stator temperature.

Accelerometers transmit continuous signals to the analog
board. The Q5 Processor Board software monitors these
signals, and can detect any variations in the frequency of
the vibration. If the vibration levels increase over time,
predefined setpoint limits may be exceeded, resulting in a
warning from the Quantum™ HD Unity notifying the operator
of the condition. If the alarm is not addressed, a shutdown

QUANTUM™ HD UNITY COMPRESSOR CONTROL PANEL
MAINTENANCE

090.070-M (MAR 2018)
Page 45

will occur to prevent damage to the compressor. Likewise, if
an RTD is used for bearings, it will measure the temperature
of the motor bearings and stator, which may increase (due
to lack of lubrication).

Typically, all PHD related connections will be to Analog Board
# 1. However, if monitoring of both motor bearing vibration
and temperature is required, the temperature sensors will
be wired to Analog board #2, channels 19 and 20. Refer
to the drawing at the bottom of this page for the wiring
connections of the different possible configurations.

The full wiring diagram may be found later in this manual
in the Quantum™ HD Unity Drawings section. Additional
information on PHD vibration monitoring and theory may
be found in the PhD Vibration Monitoring System manual
(E70.020-TB).
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Figure 22.PHD Connections (Analog Board #1)
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CURRENT TRANSFORMER (MOTOR AMPS)

Channel 16 of Analog Board 1 is dedicated to reading motor
amps, either through the use of the on board current trans-
former when using a 0-5 amp CT, or from an external source.
When reading motor amps directly at the P8 terminal strip

from a CT, the input signal cannot exceed 5 amps. An external
DC Ma or voltage device, may be used as an alternate method
of reading motor amps. Connect the wiring to connector
P7B as shown in the diagram below:

ID LABEL
SERIAL LABEL

4N

Q \ CH.16

Current Transformer (CT) connection

— Standard direct connection,

] 0-5amp input

p—

[

=

o CH.16

o Motor Amps — Alternate external
signal connection, 0 - 20mA or

4 -20mA input

AHHLHD)

|

P5B_(INPUTS)

|

ps

A A

P48 (INPUTS)

| o v

=
L]

|

O
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Figure 23. Current Transformer
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Standard Motor Current
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Figure 24.Analog Board #1
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Figure 25. Analog Board #2



FI‘;CIC QUANTUM™ HD UNITY COMPRESSOR CONTROL PANEL 090.070-M (MAR 2018)
INDUSTRIAL REFRIGERATION MAINTENANCE Page 49

ANALOG BOARD SETTINGS

Table 17. Communications
The following table is to be used when configuring the Quantum HD for external communications.

133 Pins 1-2 120 ohm long communications line termination.
Pins 2-3 * No termination.

090.040-TB0012.indd

Table 18. Dipswitch Settings (Used to set board address)

The following table is to be used to set the analog 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.

Swi Sw2 SwW3 Sw4 SW5 SWe Sw7 SwWs8
Board #1 Off Off Off Off Off Off Off Off
Board #2 On Off Off Off Off Off Off Off

090.040-TB0O013.indd

Table 19. Analog Board Jumper Settings
Jumpers shown are the default jumper settings per analog board. See wiring diagrams for correct jumper settings.

J1 J2 J3 J4 J5 J6 J7 J8 J9 J10 J11 J12
Analog Bd #1 | 1-2 1-2 1-2 1-2 1-2 1-2 1-2 1-2 1-2 1-2 1-2 1-2
Analog Bd #2 1-2 1-2 1-2 1-2 1-2 1-2 1-2 1-2 1-2 1-2 1-2 1-2

J13 J16 J17 J18 J19 J20 J21 J22 J23 J24
Analog Bd #1 1-2 1-2 2-3 2-3 2-3 2-3 2-3 2-3 2-3 2-3
Analog Bd #2 1-2 1-2 1-2 1-2 1-2 1-2 1-2 1-2 1-2 1-2

JC17 JCi8 | JC19 | JC20 | JC21 JC22 Jc23 | JC24
Analog Bd #1 | OUT ouT OouT ouT IN IN IN IN
Analog Bd #2 IN IN IN IN IN IN IN IN

090.040-TB0014.indd

PINS 1-2 ARE FOR 30mA MAX SENSOR POWER (ie. ICTD, PRESSURE TRANSDUCER, PRESSURE TRANSMITTERS, LINEAR
TRANSMITTERS, ANY DEVICE THAT REQUIRES 9-28VDC POWER)

PINS 2-3 ARE FOR 3mA MAX SENSOR POWER (ie. RTD'S [PT100], ACCELEROMETERS)
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SECTION 8
SERVICE SCREENS

Conkrol ; Buction Pressure
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SERVICE SCREENS

The Quantum™ HD Unity panel features numerous Service related screens, which will facilitate troubleshooting and general
maintenance. Some of these screens are located in the main Menu under Service, and others are located in Status, Configura-
tion and About screens. The following pages describe these screens, and can be accessed by selecting the SERVICE, STATUS,
CONFIGURATION or the ABOUT icons from the main MENU.

SERVICE - MAINTENANCE (FACTORY)

Hormal

ACCESSING:

Conkrol ; Buction Pressure
Babpoind : 30.0 Hy - Achel - 355 PRIO

m G Pema | Commiunicatinons | Disgnostics | Softwans 1
| Usroemed | E— o
o Seriton imacen -t fapon Maintenance
O b [ woonas| | 1000 Has |
Chenge My [ asooras] [ 5000 rias ]
T e [ woamms| | 5000 HAs |
D LIONE yomnar [ apochas] | 5000 Has |
i o—n [ mooores] [ 30000 HAS |
Pt e [ pootas| | 1000 Has |
Vol Anslyin [ seookas| | 4700 HAs |
b [ appamas| | 8000 Has |
b [ woenas] | 5000 HAS |
DESCRIPTION: Using this screen, the user can view up Modifying numerical values
to n|ne‘(9) pre-programmed ma|ntenance schedules, Th|s When using the touchscreen, simply touch the box that you
screen 1s pased upon the Maintenance S;hedule that is wish to change, and enter the new value into the setpoint
prO\I/<|ded in the IOM manual for the specific compressor box, then press [Enter].
ackage.
EACT(g)RY When using the physical keypad, simply use the [Tab] key to
scroll down the lists, or the [Left Arrow] key to scroll up the
The above screen shows a row labeled as Oil Analysis in lists. When the box that you wish to change is highlighted,
the Task column. The next column (Service Interval) on you may enter the new value using the numerical keys, then
the same row has a value of 10000 Hrs. The last column press the [Enter] key to accept the value.

(Next Service) of this row has a value of 1000 Hrs. When

. . . . . The following additional information is provided on this
the compressor is running, this time value is being clocked.

After 1000 hours of compressor run time, a message will be sereen:

generated and placed on the Event screen. This particular Run Hours - The value shown here is the total number of
message will read Maintenance -- Qil Analysis. This is to hours that the compressor motor has actually been in the
notify the operator that it is time to have the Oil checked. running state. This value can be reset (or changed to any

At this point, the operator should notify the proper main- value from 0 to 1,000,000 Hours) from the Panel screen.

tenance personnel that the appropriate maintenance be
performed. The user should access the Event Screen on a
regular basis (perhaps once per week) to review the infor-
mation provided there.

Once the message has been entered in the Event Log,

the values for the row will be automatically updated, with
new values as predetermined by an internal programmed
maintenance schedule, based upon the type of compres-
sor. The values for the Next Service column are based upon
the Compressor Run Time hours (shown at the top of this
screen).
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SERVICE - MAINTENANCE (USER DEFINED)

S | ACCESSING:

. | ] | o) | ) !
[tivar 2arnea 3 :: owrs| [ o Has | Maintenance
[ser arned 3 | |_ ouns| [ o W |
[uver arnea & | | ones| | o s |
[ueer parneas | [ aurs| [ o s | 1
[user catneas - ons| | o v | |
[usar pafined s ] [ omes| | |
[uzer catneam - onns| | o s
DESCRIPTION: Using this screen, the user can view up to lists. When the box that you wish to change is highlighted,
eight (8) user definable maintenance schedules. Each of the you may enter the new value using the numerical keys, then
user defined schedules may be custom named. This screen press the [Enter] key to accept the value.
is based upon the Maintenance Schedule that is provided in Modifying Text (User Defined) Boxes
the IOM manual for the specific compressor package. When using the touchscreen, simply touch the box that you
The function of this screen is exactly the same as already wish to change, and enter the new name using the pop-up
described on the previous page (Maintenance - Factory), with keyboard, then press [Enter].
the exception that the user can custom name events here. To modify any of the text boxes on this screen, simply use

the [Tab] key to scroll down the lists, or the [Left Ar-
row] key to scroll up the lists. Once the box that you wish
to change is highlighted, use the [Up Arrow] key. A new
screen (Alpha) showing a numerical keypad will appear.
Refer to the Alpha screen description for information on
entering text messages. Press the [Enter] key to accept
the text. The user may type in a custom name up to 20
characters long.

USER DEFINED

Modifying numerical values

When using the touchscreen, simply touch the box that you
wish to change, and enter the new value into the setpoint
box, then press [Enter].

When using the physical keypad, simply use the [Tab] key to
scroll down the lists, or the [Left Arrow] key to scroll up the

SERVICE - OIL PUMP

[r— y 3
w.mm ="~ = - e J = - FET L - ACCESSING.

Batpoint - 0.0 bg - Achad - 355 PRI

— m

DESCRIPTION: Using this screen, the user can set the op- tor to ensure that the pump is not already running, and if
eration of the Oil Pump, if installed. not, then press the [On/Off] toggle button. The blue text
OIL PUMP indicator will change from Off to On. To stop the pump,

Oil Pump - A Pump On/Off indicator (blue text) is pro- press the toggle button again, and the pump indicator will
vided here to alert the user as to the actual status of the Qil change to Off.

Pump (if applicable). A drop down menu is also provided, Automatic - If the pump is set to Automatic mode, the

and there are two states that can be selected for oil pump Quantum™ HD software program is controlling the pump op-
operation, they are: eration. In this mode, if the toggle key is pressed, the mode
Manual - The user has control over the running of the will be changed from Automatic to Manual Mode, and the

pump. To run the pump, simply observe the blue text indica- current state of the pump (digital output 3) will toggle also.
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SERVICE - COMMUNICATIONS

Coniral : Buction Pressurs
Ewlpaint : 300 Hg - Achaal : 222 PEIG

Mahdsnance  O# Pump m Uisgnanics Softmare

el i ACCESSING:

Come 1 Bad Pecisls Racssed ]

‘Tust Comwm ) - Commd Rsdiatect I0 Comes Ty =
Tt Coon1 - Gl Comem 3 Bad Pchats ecesen [
o

10 T Bad Packaty Necstved

Tl o - Commd |

Communications

DESCRIPTION: This screen allows the technician to perform system checks on serial communications. This section provides
hardware setup and Communications Loopback Testing instructions. Please refer to Section 2 of Frick publications 090.040-CS
(Communications Setup) for additional information.

The following buttons are provided: HARDWARE SETUP FOR TESTING RS-422

+ Test Comm1 - Commz2 - Test checks the hardware of To create the communications loopback harness for

both ports. N : . )
+ Test Comm2 - Comm3 - Test checks the hardware of RS-422 testing, use the following example(s):
both ports.
5-Pin Carmtcton ZFin Conneoior
- Test Comm 3 - Comm1 - Test checks the hardware of . ,
both ports. _ 1 anp =TT
+ Redetect I/0 Comms - This selection provides a meth- ! ) 0|4k e 2
od to detect all connected Analog and Digital boards. i ok /f’f/ 2 falry
For additional information about this screen, refer to = L 'E": = ,,,T: 1
090.040-CS (Communications Manual). [ .:I ——"1
The following are some of the things that can occur that

would cause an I/O board to stop communicating with the Figure 26. Q5 RS-422 Test Harness

Quantum™, and would require that you Redetect I/O Comms: L .
N g y / Set the communications jumpers as follows for RS-422:

. A_board has been removed, and power was turned on Comm 1| Comm 2 Function Jumper Setting
with the board removed. You would need to replace the ' 3
board, re-power, and then select [Redetect I/O Comms]. RS-422 (4-Wire) | 1- 2 Closed
. . . Default E
- A board has failed in such a way that it cannot properly 1 17 1E
communicate with the Quantum™ HD. _ 3
+ A failure with the communications cable which is RS-485 (2-Wire) 1Bk 2~ 3 Closed
plugged into the end of each board
If any of these things occur, a communications error shut- 2 - Pull Down Default 1 Pin Only
down v_viII be issued until this key is selected. You should al- 13 116 Pull Up Default EU 1 Pin Only
ways view the About screen to see what has been detected. =
COMMUNICATIONS LOOPBACK TEST s pe RS-422 Default 1 Pin Only
Verifying the proper operation of the following communica- RS-485 @D |1-2Closed
tions ports: RS-422 Default 1 Pin Only
 Comm-1 (P10) and Comm-2 (P11): RS-422/485 J6 18
 Comm-2 (P10) and Comm-3 (P16): RS-485 RS-485 1 -2 Closed
 Comm-1 (P11) and Comm-3 (P16): RS-485
. . . High Speed Target
By utilizing a loopback test harness (as explained in the Ja J22 Degfau“ 8 @@ |1-2closed
following text), the technician has the ability to locally test
the Quantum™ HD communications hardware and jumper NOTE: The triangle sympol (<1) denotes Pin 1 on connectors.
(Comms 3 and 4 have no jumpers) 090.040-TB0O007.indd

configuration.
Table 20. Q5 RS-422/485 Test Configuration
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& =3 COMMS 1-4 PINOUTS
(_ _ssctccrpwv_®
2 1
[IRX 3 GND COM 4
|:| : COM4 +TX / +RX (J30) :
aTx® 1 -TX/ -RX RS-485
Lo o 280 - = - - - &
I IRX 3 GND coms !
1 COM3 %% FIX/ARXg31)
O ) X 1 TX/ RX RS-485 |
L 1
| [IRX 3 GND COM 2
|:| | COM2 +TX/+RX (J32) |
CaTx®> 1 TX/ -RX RS-485
ITERM2E] . J32| _ _ 0 — — — |
|_J°_5 A_, 5 GND |
I S % comr!
-TX
I =31 @ || +rx (J34) !
I > 1 RX RS-422 |
|
______________ |
Touch Screen
Comms 1-4 Pinouts.ai

Figure 27. Comms 1-4 Connectors

HARDWARE SETUP FOR TESTING RS-485

To create the communications loopback harness for
RS-485 testing, use the following example(s):

3-PIN CONNECTOR 3-PIN CONNECTOR

3 1
Qo X/ RX oy

= —

[ QuojIX{RX X/ +RX R Q —

[ Quolj-Ix/ Rx anoln —
1 3

Figure 28. Q6 RS-485 Test Harness A: 3-pin to 3-pin

Set the communications jumpers as follows for RS-422:

5-PIN CONNECTOR 3-PIN CONNECTOR

5 1
— Doei X RXIF 0 —
L Qo +TX +TX/+RX o® —

X GND

— (N]:] —210Q —
L @U +RX § 5
— QuofRX

1

Figure 29. Q6 RS-422 Test Harness B: 5-pin to 3-pin

Set the communications jumpers to RS-485, as seen in the
Q5 RS-422/485 Test Configuration

Comm1 - Commz2 Test: Plug in the 485 Test Harness A
between Comm-1 and Comm-2

Comm1 - Comm3 Test: Plug in the 485 Test Harness B
into Comm-1 and Comm-3

090.070-M (MAR 2018)

PERFORMING THE COMMUNICATIONS LOOPBACK TEST

NOTE: The user must be logged in as a Service Level user to
access this feature.

Navigate to the Service - Communications screen as seen
on the previous page.

Ensure that the proper test harness is installed and the
associated jumpers are in their correct positions for the
particular test to be performed. (Per the Hardware Setup
section)

Pressing the appropriate test key will initiate the test. While
the test is running the screen will dim and a loading circle
will appear.

- If the test passed a dialogue box will appear with the
message, “Loop Back Test Passed”

- If the test failed a dialogue box will appear with the
message, "Loop Back Test Failed”
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SERVICE - DIAGNOSTICS
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ACCESSING:

DESCRIPTION: This screen allows the technician to perform
system checks on Ethernet communications. Refer to the
Communications Manual (090.040-CS) for specific informa-
tion about this test.

- Show Ethernet Port Settings - Pressing this button will
cause the Ethernet Port Settings to be shown.

- Ping the Below IP Address - There is a setpoint box
located below this button. Select this box to call up a
numeric keypad. Enter the IP address that you wish to
PING, then press the [PING The Below Address] button.
The results of the PING will be shown.

- Download System Data - Selecting this button will
allow numerous system information and data to be
downloaded to a USB thumbdrive device (2GB minimum
recommended.

When this button has been selected, a message box will ap-
pear on the screen asking if a USB drive has been installed.
Once the USB device has been plugged in and the prompt
has been answered, a message will appear notifying the op-
erator that a System Save is running. It is at this point that
the necessary data is collected and saved to the USB device.
Once the files have been saved, the message box will disap-
pear, and the normal screen will be shown.

Remove the USB device, and plug it into an available USB
port on a computer. Using Windows Explorer, locate the
device and open it. You will notice a file named system-
data.zip. Clicking on the system-data.zip file will show the
following files saved under it:

+ Historical_trending.zip (file) - This zip file when opened,
will contain at least one .csv file, and possibly more.
Approximately every two weeks a trending file is au-
tomatically created and named with a time/date stamp
type of name, such as 2013-12-20 07:21:00.csv. This
file name will indicate the date and time that the file
was created. Opening each shown .csv file will cause
the contents of the file to be shown in a formatted
Excel spreadsheet with the values of each analog chan-
nel at the time the data was collected. After about two
weeks, another file will be created with a new time/date
stamped name. Older files are maintained.

» System-data.xls (file) - Opening this file will cause a
formatted Excel spreadsheet to be shown. Multiple tabs
exist within the spreadsheet, and are labeled as follows:

- Events

- Alarms

- User Actions

- Real Time Trending
- DF command (linux)
- Running Processes
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SERVICE - SOFTWARE
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DESCRIPTION: This screen has been provided as a way
for the user to save and restore setpoints, and to upgrade
software.

Before accessing this screen, it is recommended that a USB
drive device (P/N 649A1063G99) be plugged into a USB port
of the Q5 Processor Board. Refer to the pictorial on the
next page for USB port locations.

Perform the following steps to prepare the Quantum™ HD
Unity for software maintenance:

- Ensure that all setpoint values have been documented as
a safety precaution.

- Stop the compressor.

- With power ON, insert the USB device into a provided USB
port of the Q5 Processor Board (see above).

- Access the main [Menu].

- Select the [Service] Icon.

+ On the Service screen, select the Software tab.

The following Save Setpoint selections are provided:

Setpoints Name - Enter a custom name here. This is similar
in function to a file name. It cannot be blank.

Save Location - This is defaulted to Locally.

Save - Use this button to save all setpoints and custom text
locally or to a USB device as a form of backup.

Saving Setpoints: To save setpoints the user must be logged
into the Service level. Press the Menu button and select
Service then select the [Software] at the top of the screen
as shown below:

In order to save a setpoints file, it must first be named.
To save setpoints touch the [Setpoints Name] button to
activate the keypad. Enter the desired name and press enter.

Save nts

Sutpeinty Rame |1:| 41 Update

Save Location Lecally fa
Sava

Save Setpoints Name.jpg

The setpoints can be saved either Locally (default) to the
flashcard on the processor or to a USB Thumb Drive that is
inserted into the USB port of the Quantum HD Unity proces-
sor. Select [Save Location] to choose the location to which
the setpoints will be saved.

Save ints
‘Belpoants Nams |1:| 41 Updats
Save Locabion

Loz ally -

58 Thumb Drive

Save Setpoint Location.jpg

The same thumb drive that is being used for the program
update can be used to save the setpoints of the controller
prior to doing the update. It is recommended that all locally
saved setpoints be backed up to a USB thumb drive and
stored in a safe, secure location.

Once the setpoints are named, and a location is selected,
press Save to save the setpoints to the selected location.

If the setpoints are saved Locally, the file name, date and
time will be listed on the left side of the screen. Multiple
setpoint files can be saved.
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Q6 Processor Board.tif

Q6 Processor Board USB
Plug-in locations

Figure 30.USB Plug-in Locations

Upgrade Software - Updating the Operating Software on
a Quantum HD Unity is easy and free. Some enhancements
may require additional hardware.

Before upgrading the software, save the setpoints for the
controller being updated. The update will reset all set-
tings to default values. After the update, the setpoints
are restored from the saved file for that controller.

Once the setpoints are saved, the Operating Software can
be updated.

Use the steps described below to download the software up-
grade file and upload it to your Quantum HD Unity controllers.

To save the Operating Software Upgrade file, right click on the
file and save to a USB Thumb Drive. Save to the Top Level, Root
Directory only. Saving to a sub-folder will prevent the upgrade
file from being read by the Quantum HD Unity processor. The
file can also be saved to a computer hard drive for future access.

Once you have downloaded the update to a USB thumb drive,
it can be used to update an infinite number of Quantum HD
Unity Controllers.

Plug the USB drive with the update into the USB port of the
processor board. Select the Upgrade Software button.

In Ceder To Rlestors Setpoints, This Application Has To Ba Exfled.
Al of the cxanirol solwan will De shi down as well

Alve 1R appBcabon closes The Besions applcation will st
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After the Upgrade Software button is pushed, the screen
will display HD Loading and then the Install page will appear.

To install, touch the Full System Install button. To abort the
upgrade, touch the Exit button.

Once the update is finished the Please Wait message will
appear and then Operation Complete. Touch the OK button,
then Exit.

Once the Exit button is touched you will be prompted “Are
You Sure"”. Touch the button for the appropriate response.
When exiting, the HD Loading screen will appear briefly.
After several seconds, the Quantum HD Unity home screen
will reload.

Restore Setpoints — Use this option to restore the setpoints
only for a particular unit (custom text that has already been
changed will not be affected):

- Ensure that all setpoints have been documented as a
safety precaution. Install the previously saved setpoints
USB device into the provided connection on the Quantum
HD Unity.

It is necessary to Login to the service level to restore the
saved setpoints and calibration data.

Once logged in, go to Menu, select Service then select the
Software tab as before. Once on the software page select
the [Restore Setpoints] button.

Once Restore Setpoints is selected the available files on the
flash card (locally saved) and/or on the USB device (Thumb
Drive) will display. Use the keypad to select the associated
number for the setpoints and calibration data file you wish
to restore. Touch OK.

You will be prompted to Restore Calibration Data. If the
setpoints were saved from this compressor, press Yes, and
if the setpoints were saved form another compressor, press
No. Pressing No means that the Calibration Data will be
defaulted and will need to be redone.

Once the setpoints are restored another screen will appear.
Press Exit to finish this process. Press Yes that you wish to
exit. The HD Loading... screen will appear briefly. In several
seconds the Quantum HD Unity home screen will reload. The
Operating Software Upgrade and Setpoints Restore opera-
tions are complete.

NOTICE

Due to various changes in software versions, certain set-
points may not save and restore correctly. In these cases,
the setpoint value will need recorded and entered manually.

Setpoints that do not restore properly:

- Email Notification (Quantum HD & Unity)

- Liquid Injection Setup (Quantum HD & Unity)
- Network settings (Unity)

- Compressor Name

- 2nd Digital and Analog Board Status

- Existing Quantum LX to Quantum LX list
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ModBus TCP Log

DESCRIPTION: This screen allows the technician to view the status of all ModBus TCP communications.
Refer to the Communications manual for detailed information on this screen (090.040-CS).

STATUS - VYPER INFO
ACCESSING:

Vyper Info
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DESCRIPTION: This screen is used to view specific operating values of the Vyper™ drive. These values are received via communi-
cations directly from the Vyper™ drive, and populated here.
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DESCRIPTION: This screen is used to view specific operating values of the Vyper™ drive harmonic filter. These values are re-
ceived via communications directly from the Vyper™ drive, and populated here.

STATUS - ANALOG
ACCESSING:

Status

l

Analog

= L AcCESSING:
R — ‘ v l
[ ew |

I

- STATUS:
The Status page displays the real
time status of the analog and
digital 1/0O, serial comm. ports
1-3, 1/0 comms., Modbus TCP
and Ethernet I/P.

"‘"izzz?lli?_lll

DESCRIPTION: This screen allows the technician to view the status of all installed analog board inputs and outputs. The top sec-
tion of this screen shows the analog inputs. A value displayed next to each available channel indicates a raw count that can be
calculated to a DC voltage that is present as an input.

The lower half of the screen shows the analog outputs. A value displayed next to each available channel indicates a raw count that
can be calculated to a DC voltage that is present as an output.
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DESCRIPTION: This screen allows the technician to view the status of all installed digital board inputs and outputs. An OFF status
indicates that the associated input or output is not energized. An ON status indicates that the associated input or output is ener-
gized.

STATUS - COMMS 1-3

ACCESSING:
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DESCRIPTION: This screen shows the current communica- Panel ID - This setpoint box allows for a distinctive number
tions status of the three serial communications ports. The to be entered that will identify this unit A number that is
Panel ID number is shown at the right side of the screen: used by an external communications application, to con-

verse to individual compressors. On interconnected systems,
COMMS 1-3 this number must be unique. Valid values are 0 - 99.
Comm1 Comm? Comm3
- Off - Off - Off
- Active - Active - Active

- Failed - Failed - Failed
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STATUS - I/0 COMMS
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DESCRIPTION: This screen shows the currently active /O
boards that have been detected, as well as the software
version of the board, and it's current communication status:
1/0 COMMS (Current status is shown)

Analog Boards

Shows all analog boards that were detected through com-
munications at the last power up. If a board is detected, the
software version of the program running on that board will
be shown, as well as the current status for that board.

Theere aow i loge al This bme
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Digital Boards

Shows all digital boards that were detected through com-
munications at the last power up. If a board is detected, the
software version of the program running on that board will
be shown, as well as the current status for that board.
Interface Board

Shows the software version of the program running on the
Interface Board board, as well as the current status for the
board.

STATUS - COMMS (1-3) LOG

2]

Aiarra

ACCESSING:

Status

Comms (1-3) Log

DESCRIPTION: These screens allow the technician to view
all of the serial communications information via these logs
that the Quantum™ HD has received and transmitted.
COMM 1 (2, 3) LOG

Simply select the Comms 1 Log, Comms 2 Log or Comms 3
Log buttons on the left side of the screen that corresponds
to the port that you wish to view. The selected port name
(in this case Comm 1 Log) will appear in the blue status bar.
Each time a new command is sent or received, the screen
will refresh automatically.

This screen will display all data that is coming through the
selected Communications (Comm) port. The top line of

data is the most recent activity. At the left of each line, you
should see whether the data is IN or OUT (Receive or Send),
and the actual data (in Hexadecimal format). This informa-
tion can be used to compare against the data being sent
and received at the other end of the communications link, to
verify proper operation.
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ACCESSING:

10 Comms Log

DESCRIPTION: This screen allows the technician to view
all of the serial communications that the Quantum™ HD has
received and transmitted.

1/0 COMMS LOG

Each time a new command is sent or received, the screen
will refresh automatically.

The top line of data is the most recent activity. At the left
of each line, you should see whether the data is IN or OUT
(Receive or Send), and the actual data (in Hexadecimal
format). This information can be used to compare against
the data being sent and received at the other end of the
communications link, to verify proper operation.

STATUS - SSW STARTER INFO
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SSW Starter Info
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DESCRIPTION - The information shown on this screen is
received directly from the SSW via communications, and
represents the operational status of the SSW.

Starter Status - Off, Starting or Running.

Alarm Status - Normal or Fault.

Motor Current — Average phase current.

Output Voltage - Voltage at the output of the starter.

Output Power — Operating kW at the starter output.

Phase R, S and T Current - Motor amps of each indi-

vidual phase.

Line Voltage - Average line voltage.

Line Voltage R-S, S-T and T-R - Phase to phase line

voltage.

Compressor Start Run - On, Off.

Compressor Aux - On, Off.

Total Number of Starts - Displays how many starts
have occurred since commissioning.

Time Powered — Number of hours starter is powered up.
Time Enabled - Run time hours.

Voltage Ramp - Initial Voltage applied when in Voltage
Ramp start mode.

Current Limit - Maximum current allowed when in
Current Limit mode.

Accel Ramp Time - The amount of time to ramp from
40% voltage to 100% voltage.

SSW Model - SSW-06 or SSW-07.

SSW Software Version - Software version, can aid in
trouble shooting an issue.

SSW Comms - Active, Failed or Off.
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STATUS - DBS STARTER INFO
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ACCESSING:

Y
DBS Starter Info

DESCRIPTION - The information shown on this screen is re-
ceived directly from the DBS via communications, and represents
the operational status of the DBS. These items are:

DBS Software Version - If the DBS and Quantum™ HD are
communicating properly, a value other than zero should be
displayed here. This represents the current version of soft-
ware that is running the DBS. A value of zero may indicate a
communications error.

Current Phase (A, B, C) - When the DBS is running, the
actual current value for each of the three phases will be
shown here.

Average Current - This is a calculated value that repre-
sents the average current from all three phases.

Full Load Amps - Motor Full Load Current (Amps) has
been factory set using a switch within the DBS main control
board. This switch is set based on starter size.

Starter Wiring —This value is read from a switch within
the DBS, and will show one of two possible types of wiring,
either Delta or Inline. This is set at installation and is shown
here for informational purposes only.

Starter Size - This value is read from a switch within the
DBS, and will show the size of the starter that is being used
to control the motor. This is set at installation and is shown
here for informational purposes only.

Starting Mode - This value is read from a switch within the
DBS, and will show whether the starter is set to run at Con-
stant Current, or is set to Step Ramp. This is set at installa-
tion and is shown here for informational purposes only:

Heatsink Temperature — This will display the value of

a heatsink thermostat that is located on the DBS control
board. If this thermostat opens (at 85°C), a fault will occur,
and the motor will shutdown. The unit will only be able to
re-start when this thermostat resets (after be allowed to
cool) at 60°C.

RTD Temperature — An RTD (resistive) temperature sensor
is located on the DBS starter. This value is compared against
the RTD Temperature Warning Level and RTD Temperature
Trip Level setpoints and if the value shown exceeds either of
these setpoints, either a warning or a trip will occur.

Thermal Capacity - The allowable amount of thermal en-

ergy that can be absorbed before damage may occur to the
motor. This value is based upon an internal calculation.

DBS Recycle Delay Timeout - The motor has exceeded
its Thermal Capacity and will not be allowed to start until
enough time has elapsed to allow the motor to cool.

Bypass Time — When the controller is set for Constant Cur-
rent, a 10-position switch (SW3) on the main control board
of the DBS, (adjustable from 3-30 seconds) sets the bypass
time. The bypass time for Step Ramp mode is 5 seconds,
plus Ramp time.

Ramp Time - A 10-position switch (SW3), on the main
control board of the DBS, is adjustable from 3-30 seconds
and sets the time in seconds in which the current rises in
the Step Ramp mode from its initial Current Step level to
500% FLA.

Constant Current Level - A 10-position switch (SW2),
located on the main control board of the DBS, sets the initial
current step of the controller in either Constant Current or
Step Ramp mode. This switch is adjustable from 200-425%
FLA for smooth acceleration. When the controller is set for
Constant Current, this switch sets the maximum current
limit for the motor in this mode of operation. This current
is maintained until the motor reaches full speed. When the
controller is set for Step Ramp, this switch sets the initial
current limit, and then allows the controller to continue its
ramp to 500% FLA.

Thermal Overload Status - If this feature has been en-
abled, then a trip will occur if the thermal energy stored in
the motor exceeds 100% of motor Thermal Capacity. The
estimated temperature of the motor windings is calculated
based on the highest phase current. The overload trip level
is computed based on the following setpoints: Full Load
Amps, Locked Rotor Current, Stall Time, and Service Factor.
A start will not be allowed until the motor has sufficiently
cooled.

Contact Schneider Electric at 800-220-8697 with any further
questions concerning the setup and operation of the RAM
DBS.
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CONFIGURATION - DRIVE (MOTOR)
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DESCRIPTION: Use this screen to set the specific Drive safe-
ties information for a constant speed electric drive motor.
These safeties are important for the safe operation of the
compressor and motor.

The information that appears on this screen will also be
repeated for most other types of motor drives. The following
pull-down menus and setpoint boxes are shown here. This
information should be recorded from the motor nameplate:

NAME PLATE

- [Motor FLA] - Enter the value from motor nameplate.

- [Line Voltage] - Enter the value from motor nameplate.

- [Efficiency] - Reference the motor nameplate.

- [Service Factor] - Not required if using RAM DBS.

- [Power Factor] - Consult motor manufacturer for this
value. PF = % of real power (W or kW) to apparent power
(kVA). Value will not impact unit performance, and is used
for energy monitoring only.

« [Horse Power] - Enter the value from motor nameplate.

. [Recycle Delay] - Each time the compressor is started
this value will be loaded into the Recycle Delay timer.
This time must elapse prior to allowing the compressor
to restart. The timer will time out while the compressor is
running or stopped since the Recycle Delay is a start-to-
start protection. The Recycle Delay time is intended to
prevent damage to the motor from successive restarts.

Consult Motor Manufacturer for the recommended
duration of the Recycle Delay.

- [Clear Recycle Delay] - This selection will clear the
remaining delay time, allowing the motor to be re-started
immediately.

Selecting Clear Recycle Delay may cause damage to
the compressor motor.

CT Factor - The Current Transformer Factor is printed on
the current transformer in the compressor motor starter.
Note: Not required if using RAM DBS.
To verify proper CT sizing, use the following equation:
CTF = FLA (Full Load Amps) x Service Factor x 1.1 =
Recommended CT (Round up to next highest 100 Amps)
EXAMPLE: FLA =182 Amps & SF =115
CTF = (182 x 1.15 x 1.1) = 230.23 >
Round up to 300 [use 300:5 CT]

POWER OUTAGE RESTART
Restart Delay - Will stagger the starting of compressors af-
ter power is restored to prevent multiple compressors from
starting at the same time.

- Disabled

» Enabled

» Time
Restart Lockout - Prevents compressor from starting after
a power outage that lasts longer than the setpoint.

- Disabled

- Enabled

» Time

MOTOR SAFETIES
High Motor Amps (Considering a 1.15 SF):

« [Load Inhibit] - The compressor slide valve will be
prevented from loading until the Motor Amps is less
than this setpoint.

TYPICAL SETTING: Motor Amps Stop Load = FLA x
100%

« [Force Unload] - When the Motor Amps is greater than
or equal to this setpoint, the compressor Slide Valve
will be forced to unload.

TYPICAL SETTING: Motor Amps Force UnLoad = FLA
X 105%

- [Warning] - If the Motor Amps is greater than or equal
to this setpoint, for the warning time delay, a warning
occurs.

- [Warning Delay] - The minimum time in
seconds that the Motor Amps is greater than or
equal to the High Motor Amps Warning setpoint
before notification of the warning.
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» [Shutdown] - If the Motor Amps is greater than or
equal to this setpoint, for the shutdown time delay, the
compressor will shut down.

[Shutdown Delay] - The minimum time in

seconds that the Motor Amps is greater than

or equal to the High Motor Amps Shutdown

setpoint before the compressor will shut down.
Low Motor Amps:

» [Low Motor Amps Shutdown] - This setpoint is used
to determine if the coupling has broken. If the Motor
Amps is less than or equal to this setpoint, for the shut-
down time delay, the compressor will shut down.

- [Low Motor Amps Shutdown Delay] - The mini-
mum time in seconds that the Motor Amps is less than
or equal to the Low Motor Amps] Shutdown setpoint
before the compressor will shut down.

Hee=

Ui Kb Frweuscr
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- [Confirmed Running Motor Amps] - The measured
Motor Amps must be greater than or equal to this setpoint
before the compressor will transition from Starting to Run-
ning.

- [Starting Motor Amps Ignore Period] - After the com-
pressor is commanded to start, this setpoint indicates the
period during which the High Motor Amps Load Inhibit and
Force Unload checks are not performed.

The following selection will allow the technician to manually
energize, or bump, the compressor motor for the purpose of
determining motor rotation.

The following setpoint box has been provided:

» [Motor Bump Time] - Set this value to the length of time
that you wish to have the compressor motor energized, or
“bumped”. The range is 0.0 to 15.0 seconds.

The following user selectable buttons are provided:

« [Bump Motor] - When this button is selected, the com-
pressor motor will be energized, or "bumped” for the pe-
riod of time as set in the Motor Bump Time setpoint box.

ACCESSING:

ABOUT:

The "About” page lists the software
and firmware version for the proces-
sor, interface, analog and digital
boards. It also lists the Sales Order
and Item numbers.

DESCRIPTION: This screen shows all I/0O boards that have
been detected by the Quantum™ HD, as well other related
software information and consists of four sections:
SYSTEM
Name - A customized name for that has been assigned
for this panel.
Software Version - The version of the software program
that does the actual control of the compressor. It runs
in the Linux environment.
Software Release - The date that the software was
released for use.
IP Address - The value shown here represents the IP
(Internet Protocol) address that has been assigned to
this panel.
Linux Kernel - The Quantum™ HD controller runs on a
Linux programming architecture (rather than Microsoft
Windows). This is the software version number for the
main Linux Kernel.
CPU Type - The information that is shown here de-
scribes the CPU micro-chip that is installed on the Q5
control board.
CPU Speed - This indicates the clock rate at which the
CPU can perform at.
Total Memory - This shows the total amount of on-
board memory that is installed on the Q5 control board.

Flash Card - This value is a manufacturers identifier.
Sales Order Number - A six digit numerical value that
has been assigned to a specific compressor package by
Frick Company. It is very important to have this number
available when calling the factory for assistance or parts
ordering.
[tem Number - This is actually an extension of the
Sales Order number. It would potentially be used for a
multiple compressor site, where the same Sales Order
number was assigned for all compressors. The Iltem
Number would be different for each compressor.

ANALOG BOARDS

Shows all analog boards that were detected through com-

munications at the last power up. If a board is detected, the

software version of the program running on that board will

be shown.

DIGITAL BOARDS

Shows all digital boards that were detected through com-

munications at the last power up. If a board is detected, the

software version of the program running on that board will

be shown.

INTERFACE BOARD

Shows the software version of the program running on the

Interface Board board.
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SECTION 9
TROUBLESHOOTING

When there is a problem that makes no sense due to
unexplainable things happening, check the following:

1. Were the recommendations for Electrical Installation fol-
lowed? (See Frick publication 090.400-SB).

2. Is the panel powered by an isolating power source
such as a control power transformer in the motor starter
panel?

3. Verify that the panel is not powered from a lighting or
utility panel.

4. Did the unit ever work properly?

- If the unit used to work properly, try to determine when
the problem first showed up.

5. It is important to know if the problem occurs randomly,
frequently, at the same time everyday or all the time.

6. Check what the temperature is in the engine room and
at the panel. Is it very hot (>110°F) or very cold (<32°F)?

- Make sure that the motor is not blowing exhaust air on
the control panel.

7. If the problem just started occurring, was there recently
a severe lightning storm, fire, flood, or a plant accident:

- Has any water, refrigerant, or oil leaked into the panel
or any conduit?

8. If the problem just started occurring, then check if any-
thing was recently changed in the system (i.e. software
or hardware.)

9. If the problem just started occurring, then check if any
service was recently done to the compressor or its elec-
trical system?

10.If there is communication wiring connecting the panel to
another panel or device, then check the following:

- If the Quantum™ HD Unity is unexplainably shutting
down, try disconnecting the communications cable to
see if the problem goes away.

- Check if the communications cable shields are tied to
machine ground at only one location. For a PLC or Opto22
based system, the shield should normally be tied only at
the PLC or Opto22 panel.

- Check that you are using the Frick recommended
communications cable.

11.1s the plant wiring up to code? (See Frick publication
090.400-SB)

12.Do you have power wiring (>50V) mixed with control,

sensor or communications wiring?

13.Check that the starter panel is grounded to the plant
transformer. There are usually four wires: 3 for the 3
phases and 1 for plant ground.

14.Check that the motor is grounded to the starter panel.
There are usually four wires: 3 for the phases and 1
for ground.

15.Ensure that one side of the motor current transformer
is grounded in the motor starter panel. The wire to the
control panel terminal #2 is usually the only one grounded.

16.Check that the pressure transducers are properly
grounded.

17. Check that temperature transducers are properly
grounded.

18.Check to see if one of the temperature probes have a
signal wire shorted to machine ground.

19.Check that all inductive loads (i.e. coils, solenoids, or
relays, etc.) connected to the 1/O output modules have
surge suppressors across them, preferably at the devices.
The larger factory installed inductive loads will have surge
suppressors as well.

20.Make sure that you have a continuous ground back to the
power source (plant transformer). The ground connection
must be aluminum or copper. A conduit ground will not
work. Do not drive a ground stake at the compressor since
extraneous currents will be attracted to the compressor.

21.Make sure that there is no AC wiring lying next to any
printed circuit board.

22.Unexplainable compressor auxiliary failures are usually
indicative of noise due to wiring problems (i.e. incorrect
earth grounds, mixed power and control wiring, unsup-
pressed coils, etc)

23.1f the compressor is unexplainably shutting down, check
if the machine shares control transformer power with
something else. Make sure each compressor has its own
isolation transformer in the motor control center off the
three-phase bus with the secondary properly grounded.
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TROUBLESHOOTING CHART FOR FRICK® QUANTUM™ HD UNITY CONTROL PANEL
(REFER TO WIRING DIAGRAMS)

SYMPTOM PROBABLE CAUSES and CORRECTIONS

Check for power at the panel. See if any of the LED's on the Q5 Processor Board are
blinking or any lights are blinking on the other boards. If no lights are blinking, make sure
the control power switch is switched on. If there are still no lights, then check the circuit
breaker (2CB). If the breaker is not tripped, check for power into 2CB. If there is no power,
check the external power being supplied. If power from 2CB, check power supply for input
AC and output DC level.

DISPLAY IS INOPERATIVE Shut off power to the panel and first confirm that the display connector is firmly seated.
Care needs to be taken when checking and reconnecting or reseatting this connection.
Confirm that the connectors at both ends of the backlight inverter are properly connected.
Confirm that the display harness is connected properly on the main board. Refer to Section
3 of this manual for more information.

Check the display with a flashlight. If characters are visible, the display is good, but the LED
backlight stick is not on and may need replaced.

The LED (D3) for Output 3 (MOD 3) of Digital /0O Board #1 should be on when pump is called
on to run. If the pump does not start when the LED is on, check for the proper panel voltage
between position 4 and 5 on the P1 DIO connector on Digital I/O board #1. If the proper
voltage is not found, check the fuse (F3) and if the fuse is OK, check the output module
(MOD 3). If the voltage was OK, check for the proper voltage between position 5 on the P1
DIO connector and position 8 on the terminal strip. If voltage is OK, check for the proper
OIL PUMP DOES NOT START voltage between position 8 and 2 on the terminal strip. If the voltage is OK, check at the oil
pump starter. If all of this is OK, then check the Digital Status screen to see if channel 3 is ON.

The Oil Pump #1 Auxiliary Contact switches voltage to Input 4 (MOD 4) of Digital 1/0 Board
#1 when the auxiliary contacts are closed. If the input does not turn on, check if the LED (D4)
is lit when it should be. If it isn’t, check the fuse (F4) and if the fuse is OK, check the input
module (MOD 4). Check the voltage between positions 4 and 6 of the P1 DIO connector. If
the LED is ON, check channel 4 on the DIO of Digital Board 1, at the Digital Status screen.

For compressor models with a slide valve: Verify that the Slide Valve has unloaded to or
below the Highest Slide Valve Position to allow starting the compressor setpoint. If the
slide valve has not unloaded, troubleshoot the hydraulic system. Compressor will not start
until the Slide Valve is unloaded. Output 1 (MOD 1) of Digital /O Board #1 controls the
motor starter. If the motor does not start when the LED (D1) is on, check for the proper
panel voltage between position 4 and 1 on the P1 DIO connector on Digital I/O board #1. If
the proper voltage is not found, check the fuse (F1) and if the fuse is OK, check the output
module (MOD 1). If the voltage was OK, check for the proper voltage between position 1
on the P1 DIO connector and position 18 on the terminal strip. If voltage is OK, check for
the proper voltage between position 18 and 2 on the terminal strip. If the voltage is OK,
check the interposing relay (By others).

OIL PUMP IS RUNNING BUT THE
COMPRESSOR DOES NOT START

Output 1 controls the Compressor Start Relay (By others). If the compressor does not start
and the LED (D1) for Output 1 (MOD 1) is on, check for the proper panel voltage between
position 4 and 1 on the P1 DIO connector on Digital I/O board #1. If the proper voltage is
not found, check the fuse (F1) and if the fuse is OK, check the output module (MOD 1). If
the voltage was OK, check for the proper voltage between position 1 on the P1 DIO con-
nector and position 18 on the terminal strip. If voltage is OK, check for the proper voltage
COMPRESSOR AUXILIARY between position 18 and 2 on the terminal strip. If the voltage is OK, check the interposing
SHUTDOWN relay (By others).

The Compressor Starter Auxiliary Contacts turn on Input 2 (MOD 2) of Digital I/O Board #1
when they are closed. These contacts are located on the Compressor Starter. If the input
does not turn on check if the LED (D2) is lit when it should be. If it isn’t, check the fuse (F2)
and if the fuse is OK, check the input module (MOD 2). Check the voltage between positions
2 and 4 of the P1 DIO connector.

* If applicable



FI‘;CIC QUANTUM™ HD UNITY COMPRESSOR CONTROL PANEL 090.070-M (MAR 2018)
INDUSTRIAL REFRIGERATION MAINTENANCE Page 69

SYMPTOM PROBABLE CAUSES and CORRECTIONS

The oil heaters should operate only when the compressor is NOT running and the oil sepa-
rator temperature is not greater than or equal to the Oil Heater Off Above setpoint, and
that the Oil Level input is made.

If the oil heaters do not work and the LED (D21) for Output 21 (MOD 21) is on, check for
the proper panel voltage between position 4 and 1 on the P6 DIO connector on Digital I/0O
board #1. If the proper voltage is not found, check the fuse (F21) and if the fuse is OK, check
the output module (MOD 21). If the voltage was OK, check for the proper voltage between
position 1 on the P6 DIO connector and position 9 on the terminal strip. If voltage is OK,
check for the proper voltage between position 9 and 2 on the terminal strip. If the voltage
is OK, check the Oil Heater Relay (1CR).

If the problem hasn’t been located, check the circuit breaker (1CB). If the breaker is not
tripped, check power into 1CB. If OK check between Wires 103 and 106. If the Oil Heater
Relay (1CR) is closed, check for proper panel voltage between wires 106 and 102. If OK,
check the Oil Heater.

For a 4-Step compressor, verify that the 50% SV (Solenoid Valve) is energized BEFORE the
75% SV is energized. For a 3-Step compressor, verify that 75% SV is energized BEFORE
the 100% SV. Feel hydraulic tubing to the compressor unloading pistons. If tubing is hot,
inspect the unloader pistons for worn parts or improper seating.

OIL HEATERS DO NOT OPERATE

COMPRESSOR DOES NOT LOAD . . . .
and/or UNLOAD* (Compressor Check that the hydraulic valves feeding the solenoid valve as well as those feeding the

that steps on Capacity) unloader pistons are open.
Confirm that hydraulic tubing and wiring is properly connected.
Check the solenoid valve coil to see if it has been damaged.

NOTE: Verify that the proper capacity control setpoint has been programmed.

With the first SV (solenoid valve) properly energized, verify that the second SV energizes
COMPRESSOR WILL ONLY and then check the third SV if there is one for this compressor model.

PARTIALLY LOAD* (Compressor | Check that the hydraulic valves feeding the first SV as well as those feeding the compressor
that steps on Capacity) unloading pistons are open.

Inspect the compressor unloading ports for worn or improperly seated parts.

Verify that the Slide Valve is in the AUTO mode and that capacity control is calling for load
and/or unload. Output 5 (MOD 5) controls the Slide Valve Load Solenoid. If LED (D5) for
Output 5 (MOD 5) is on, check for the proper panel voltage between position 4 and 1 on
the P2 DIO connector on Digital I/O board #1. If the proper voltage is not found, check the
fuse (F5) and if the fuse is OK, check the output module (MOD 5). If the voltage was OK,
check for the proper voltage between position 1 on the P2 DI O connector and position 17
on the terminal strip. If voltage is OK, check for the proper voltage between position 17
SLIDE VALVE DOES NOT LOAD and 2 on the terminal strip. If the voltage is OK, check the solenoid valve.

and/or UNLOAD* Output 6 (MOD 6) controls the Slide Valve Unload Solenoid. If the LED (D1) for Output 6
(MOD 6) is on, check for the proper panel voltage between position 4 and 2 on the P2 DIO
connector on Digital I/O board #1. If the proper voltage is not found, check the fuse (F6)
and if the fuse is OK, check the output module (MOD 6). If the voltage was OK, check for
the proper voltage between position 2 on the P2 DIO connector and position 16 on the
terminal strip. If voltage is OK, check for the proper voltage between position 16 and 2 on
the terminal strip. If the voltage is OK, check the solenoid valve.

NOTE: Verify that the proper capacity control setpoint has been programmed.
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SYMPTOM

PROBABLE CAUSES and CORRECTIONS

SLIDE STOP DOES NOT
INCREASE and/or DECREASE*

Verify that the Slide Stop is in the AUTO mode and that the VI Ratio is calling for a VI
increase or decrease.

Output 7 (MOD 7) controls Slide Stop Increase Solenoid. If the LED (D7) for Output 7 (MOD
7) is on, check for the proper panel voltage between position 4 and 5 on the P2 DIO con-
nector on Digital /O board #1. If the proper voltage is not found, check the fuse (F7) and
if the fuse is OK, check the output module (MOD 7). If the voltage was OK, check for the
proper voltage between position 5 on the P2 DIO connector and position 15 on the termi-
nal strip. If voltage is OK, check for the proper voltage between position 15 and 2 on the
terminal strip. If the voltage is OK, check the solenoid valve.

Output 8 (MOD 8) controls the Slide Stop Decrease Solenoid. If the LED (D8) for Output
8 (MOD 8) is on, check for the proper panel voltage between position 4 and 6 on the P2
DIO connector on Digital /O board #1. If the proper voltage is not found, check the fuse
(F8) and if the fuse is OK, check the output module (MOD 8). If the voltage was OK check
for the proper voltage between position 6 on the P2 DIO connector and position 14 on the
terminal strip. If voltage is OK, check for the proper voltage between position 14 and 2 on
the terminal strip. If the voltage is OK, check the solenoid valve.

LIQUID INJECTION SOLENOID
DOES NOT ENERGIZE* (Liquid
Injection Refrigerant Cutout -
LICO)

Verify that the Liquid Injection TXV is modulating properly and not feeding excessive liquid
to LICO the compressor. This solenoid SHOULD be de-energized when the compressor is
off. This solenoid should be energized if the Discharge temperature equals or exceeds the
“Discharge Temperature On At" setpoint for the delay time.

Output 9 controls the Liquid Injection Solenoid. If the LED (D9) for Output 9 (MOD 9) is on,
check for the proper panel voltage between position 4 and 1 on the P3 DIO connector on
Digital I/O board #1. If the proper voltage is not found, check the fuse (F9) and if the fuse is
OK, check the output module (MOD 9). If the voltage was OK, check for the proper voltage
between position 1 on the P3 DIO connector and position 13 on the terminal strip. If volt-
age is OK, check for the proper voltage between position 13 and 2 on the terminal strip. If
the voltage is OK, check the solenoid.

HI Vi LIQUID INJECTION PORT
SOLENOID DOES NOT
ENERGIZE*

Output 10 controls the Hi Vi Liquid Injection Port solenoid. If the LED (D10) for Output 10
(MOD 10) is on, check for the proper panel voltage between position 4 and 2 on the P3 DIO
connector on Digital I/O board #1. If the proper voltage is not found, check the fuse (F10)
and if the fuse is OK, check the output module (MOD 10). If the voltage was OK check for
the proper voltage between position 2 on the P3 DIO connector and position 12 on the
terminal strip. If voltage is OK, check for the proper voltage between position 12 and 2 on
the terminal strip. If the voltage is OK, check the solenoid. NOTE: For an RXB and a GST
compressor model, this output should only be on when the Compressor is running and the
Viis at 5.0.

ECONOMIZER*

Output 11 (MOD 11) controls the Economizer Solenoid Valve. If the LED (D11) for Output
11 (MOD 11) is on, check for the proper panel voltage between position 4 and 5 on the P3
DIO connector on Digital I/0O board #1. If the proper voltage is not found, check the fuse
(F11) and if the fuse is OK, check the output module (MOD 11). If the voltage was OK, check
for the proper voltage between position 5 on the P3 DIO connector and position 11 on the
terminal strip. If voltage is OK, check for the proper voltage between position 11 and 2 on
the terminal strip. If the voltage is OK, check the solenoid.

NOTE: The economizer output will be on based on the Economizer On/Off setpoint.

ALARM CIRCUIT DOES NOT
ENERGIZE

Output 22 (MOD 22) controls the Alarm Circuit. The Alarm should turn on only when
there is a warning or shutdown. If the Alarm does not occur when these conditions are
found and the LED (D22) for Output 22 (MOD 22) is off, check for the proper panel voltage
between position 4 and 2 on the P6 DIO connector on Digital /O board #1. If the proper
voltage is not found, check the fuse (F22) and if the fuse is OK, check the output module
(MOD 22). If the voltage was OK, check for the proper voltage between position 2 on the
P6 DIO connector and position 21 on the terminal strip.
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SYMPTOM

PROBABLE CAUSES and CORRECTIONS

CONTROL PANEL DOES NOT
RESPOND TO REMOTE
CONTROL SIGNALS

Digital 1/0 Board 2, Inputs 3 through 5 can be used to operate the compressor from a re-
mote location. NOTE: Check the Operating display to verify that the compressor and the
Slide Valve are in REMOTE I/O.

If the Input 3 (MOD 3) does not turn on, check if the LED (D3) is lit when it should be. If it
isn't, check the fuse (F3) and if the fuse is OK, check the input module (MOD 3).

If the Input 4 (MOD 4) does not turn on, check if the LED (D4) is lit when it should be. If it
isn't, check the fuse (F4) and if the fuse is OK, check the input module (MOD 4).

If the Input 5 (MOD 5) does not turn on, check if the LED (D5) is lit when it should be. If it
isn't, check the fuse (F5) and if the fuse is OK, check the input module (MOD 5).

MOTOR LOAD
CONTROL(FORCED UNLOAD)

OCCURS AT HIGH MOTOR AMPS

The current transformer is used to convert the AC motor amps to a DC voltage signal for
the microprocessor. If the %FLA reading from the Operating display is incorrect, contact
the Frick® Service Department.

PRESSURES ON THE
OPERATING SCREEN DO
NOT APPEAR CORRECT

1st - Check the range and sensor type in the setup of the panel. If this is correct:

2nd - Open transducers that can be isolated from the system and opened to atmosphere,
these would be Suction, Oil and Filter (if present). Set these transducers to Og pressure or
atmospheric pressure if your readings are in absolute. Close the transducers from atmo-
sphere and reopen to the system/package. After these pressures have settled down, set
the Discharge to match the Oil pressure.

NOTE: Reference the Pressure Transducer Conversion Data Chart.

COMPRESSOR WITH
SLIDE VALVE DOES NOT
AUTOMATICALLY LOAD
OR UNLOAD*

Verify that the Slide Valve Mode [AUTO] has been set and AUTO appears under Slide Valve
Mode on the Home Status screen.

If the problem persists, see the Troubleshooting section SLIDE VALVE DOES NOT LOAD
and/or UNLOAD.

COMPRESSOR THAT STEPS
ON CAPACITY DOES NOT
AUTOMATICALLY LOAD OR
UNLOAD*

Verify that the Capacity Mode [AUTO] has been set and AUTO appears under Capacity
Mode on the Home screen.

If the problem persists, see the Troubleshooting section COMPRESSOR DOES NOT LOAD
and/or UNLOAD.
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SECTION 10
QUANTUM™ HD UNITY DRAWINGS

This table lists the numbers for the drawings that appear on the following pages. The drawings shown here are the latest revision
as of the printing of this manual. These drawings appear here for reference purposes only, and are subject to change without
notice. When installing, or servicing equipment, always refer to the actual drawings that are included with the control panel for
the latest information.

Table 21. Quantum HD Unity Drawings List

Wiring Diagrams Page Drawing Number
HD Panel Center Assembly 66 - 69 649D5922 Rev. D
RXF With Capacity Slide Transmitter 70 - 75 649D5943 Rev. -
RWFII With Capacity Slide Transmitter 76 - 81 649D5944 Rev. -
RXF / RXB With Capacity Slide Potentiometer 82 - 87 649D5945 Rev. -
RWBII With Capacity Slide Potentiometer 88 - 93 649D5946 Rev. -
RDB 94 - 99 649D5947 Rev. -
PhD for 32 channel Analog Board 100 649D5050 Rev. D
Digital I/O Board 2 101 - 102 649D5948 Rev. -
Analog 1/0 Board 2 103 - 104 649D5949 Rev. -
Other Drawings Page Drawing Number
DC Power and Communications Harness 105 639D0204 Rev. A
AC 1/O Harness for Digital Boards 1 and 2 106 639D0203 Rev. -
Isolater Repeater Module (Isolates Communications Signals) 107 639C0133 Rev. A
Communications Wiring Diagrams 108 N/A
Point-to-Point Field Wiring Diagram 109 N/A
Vyper (up to 565 amps) to Q5 HD Wiring Connections Contact Frick Service 649D6002 Rev. -
Vyper (over 565 amps) to Q5 HD Wiring Connections Contact Frick Service 649D6003 Rev. -
Enhancer to Q5 HD Wiring Connections Contact Frick Service 649D6004 Rev. -

090.040-TBOO15.indd
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Figure 31. Quantum HD Unity Panel Assembly (1/4)
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Q6 Panel Layout.png

Figure 31a. Quantum HD Unity Panel Assembly (2/4)
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Figure 31b. Quantum HD Unity Panel Assembly (3/4)
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Figure 31c. Quantum HD Unity Panel Assembly (4/4)



090.070-M (MAR 2018)

Page 78

MAINTENANCE

QUANTUM™ HD UNITY COMPRESSOR CONTROL PANEL

— —

Frick

INDUSTRIAL REFRIGERATION

12

13

14

15

16

iy

18

19

120

121

122

123

124

125

126

127

128

131

132

CUSTOMER SUPPLED 115 OR 230 VAC LISTED CONTROL TRANSFORMER
(WITH LISTED DISCONNECT AND OR BRANCH CIRCUIT PROTECTION) POWER SOURCE IS REQUIRED.
ALL POWER SOURCES SHALL BE GROUNDED ON ONE SIDE.
ISOLATED AND SEPARATED FROM OTHER INDUCTIVE LOADS SUCH AS LIGHTING CIRCUITS
FROM FRICK SUPPLIED OR SPECIFIED STARTER - USE MIN J12AWG FOR FEED.

IF SEPARATE FEED OR VOLTAGE FOR HEATER CIRCUT IS REQUIRED,
|<— REMOVE JUMPERS 1 T0 101 AND 2 TO 102 & CONNECT
A SEPARATE 115 OR 230 VAC SOURCE TO 101 & 102
(WITH LISTED DISCONNECT AND OR BRANCH CIRCUIT PROTECTION). 1

IF 2nd 1KW HIR IS REQD
MOVE WRE 104 TO CBIA

Ol SEPARATOR
HEATER RELAY
103 CROH

106 H-1
L T llll 1 HEATER ¢
oy 104 I 107 =2
oo Xow ) LHEATER |

'
01 A
I—“—“w"mﬁ’X/"u—“
vmnulrustnmwnnnzs—'

CBJ HIR-1

WIRED IF USCD (R BY OTHERS ;-

RED nl6 NIV

MOTOR SPACE HEATER
7 CRSH

TE NEUTRAL TO GROUND
AT SOURCE

12

lo 141

INTERFACE BOARD

NO THREE PHASE WIRING SHALL ENTER OR LEAVE QUANTUM PANEL
OR BE RUN IN SAME CONDUIT AS ANY OUANTUM CONTROL WIRING

ENTERNG OR LEAVING QUANTUM CONTROL PANEL.

NO SINGLE PHASE OVER 300VAC SHALL ENTER OR LEAVE QUANTUM PANEL

ALL QUANTUM WIRING TO BE J16 AHG STRANDED WIRE UNLESS OTHERWISE STATED

ALL NEUTRAL (EXP: 2 & 2A) WIRING TO BE WHITE UNLESS OTHERWISE STATED

FOR INSTALLATION OF OUANTUM PACKAGE TEST PROCEDURE SEE MMIB NO. 4.11.10.12

FOR INSTALLATION OF CONPUTER BOARDS & EPROMS (WRIST STRAP) SEE MMIB NO. 4.11.10.11
FOR HIGH POT TEST PROCEDURE SEE MM NO. 4.11.10.7

FOR QUANTUM ASSEMBLY AND TEST PROCEDURE SEE MM NO. 4.11.10.14

NOTE_1

ALL ANALOG LOW VOLTAGE WIRING TO BE RUN IN SEPARATE CONDUIT FROM ALL OTHER WIRING.
ALL DRAIN WIRES TO BE INSULATED ETHER TOGETHER OR SEPARATELY WITHIN 2" OR CLOSER
IF TERMINATION IF NOT CONFINED OTHERWISE.

NOTE 2

TEMPERATURE WIRING SPECIFICATIONS:

MINIMUM CABLE SIZE FOR SENSOR WIRING TO BE 22 AWG, TWISTED PAR - BELDEN §9320 OR
EQUAL, 20/2 TWISTED PAIR SUGGESTED -IF CABLE HAS A DRAIN WIRE, GROUND DRAIN WIRE AT
ONE END ONLY AND INSULATE OTHER END. 2000 FT. MAX. DISTANCE
NOTE 3

SPECIFICATIONS FOR TEMPERATURE CAPACITY CONTROL: -SETPOINT RANGE:
~TEMPERATURE ASSEMBLY: (FRICK P/N 639A0151G03 WITH 1/2°NPT

-50°F. TO 100°F.

-WIRE_AS SHOWN IN SEPARATE CONDUIT FROM ALL OTHER WIRING, USE BELDEN IE761 OR EQUAL.

HTRA
RED A4 NIV . J
02-208
CONTROL POWER ANPEROIR JANPERBAR
82 OFF_ ON
7 7 7 P 68 2
o1 X o 37551 0 ¢ N
5 =
L1 it
to 02-206 FII‘:.'T‘EIZR
154 '
+*
I
| | .
1004
)
5 8 ji" 3 )

lo 141

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.

24V0C
1.75A MAX LOAD

ALL NEUTRALS ENTERING
THIS ENCLOSURE SHALL
BE TED TOGETHER AT
SOURCE. NOT IN THS
ENCLOSURE

EARTH BUSBAR AT
POWER SOURCE

QL SEPARATOR HEATER (S)
500W OR 1KN EACH
WRING T0 BE 14 MG

PANEL HEATER (OPTIONAL)
200W EACH

COMPRESSOR MOTOR SPACE HEATER (IF SUPPLIED)
(300 WATTS MAXMUM)

090.040-WD0018.eps

Figure 32.RXF Wiring Diagram (Capacity Slide Transmitter)

(1/6)
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HpT NEUTRAL
g CUSTOMER SUPPLIED STARTER IF USED g
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& —/~@- L
\_/ m BY OTHERS
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i au__ 4 |_'ﬂ..!" —_— f/ ST;I;ITJER
8_ w6 oL
—_ T —o—N—0— —
/ﬁ_ YEL 14 MW OR EQUAL
é_CROP _)‘ 'é ﬁ o WRED BY OTHERS
STARTER STARTER
o o — A — — — — \MZS/ N =
QUANTUM TO DBS STARTER STANDARD WIRING
®--—--—- Blowe .. 1 I e 10 owmon emee
& -—--—- e 1 | vt 10 ouwun ewe
- GRUNEL IS .. 2| oo 10 quwn pave
& — - RN . 21 | o vor 10 oumron eave
& —--—- B 1 | o7 oo 10 cunviuw ere
5
& -—--—- B 1 | ovswtum vac power
8
& — - nlawe_ . o] | ow puwe f1 sTaRT/RUN
& ——- Lo . ) || coweressor smarr/mn
@ ——- oG e .. -& OLL PUMP J1 AUX
20
5 & —-—- MR COMPRESSOR AUX 2
. YLvme_ . _
& —-—- G £ | s e
COMMUNICATIONS WIRING WHEN DBS STARTER [S USED
RS 485 COM CABLE- J9841(24/2) BELDEN OR EQUAL
NETWORK [ JIR+ o GEN CABLE fO0B41(24/2) SHOMV__ _ __  RED OR w1 BS 48
PORT IN m- ___________________ “BK <
STARTER Y Pe
P16 ON INTERFACE
s , J
VYPER WIRING DIAGRAMS & INTERCONNECT
1 R WRI A
64906002 - WIRING CONNECTIONS DIAGRAM, YORK VYPER UP TO 565 AMPS FLA, QUANTUM HD
64906003 - WIRING CONNECTIONS DIAGRAM, YORK VYPER ABOVE 565 THRU 1180 AMPS WANTUH HD
64906004 - WIRING CONNECTIONS DIAGRAM, ENHANCER, QUANTUM HD
SEPARATOR LOW OIL SAFETY MR
Bk J16 vIv
1000
SEP OIL LEVEL
CONTROL RELAY
N0 2-:
N
& &
8 8

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.

COMPRESSOR MOTOR STARTER

IF_STARTER CONTAINS MULTIPLE CONTACTORS,
RELAYS & TIMERS, ADD SUPPRESSORS AT
EACH COIL.

IF TOTAL LOAD OF STARTER COIL(S) IS MORE
THAN 2 AMPS, WIRE PER LINES 142 & 143

IF TOTAL LOAD OF STARTER COIL(S) IS LESS
THAN 2 AMPS, WIRING MAY BE PER LINE144,

OIL PUNP J1 STARTER
IF STARTER CONTAINS MULTIPLE CONTACTORS,
RELAYS & TIMERS, ADD SUPPRESSORS AT

IF TOTAL LOAD OF STARTER COIL(S) IS MORE
THAN 2 AMPS, WIRE PER LINES 146 & 147

090.040-WD0019.eps

Figure 32a. RXF Wiring Diagram (Capacity Slide Transmitter) (2/6)
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5
201 CLUAAK L] "
R TR T (} """ i i i @ DYCLOSIRE AR OROUATON A
202 i o (CPTOw)
i 20 _ iR I st @ b agzs " LOC PRESS REGULATOR
203 i © v (ONLY ON BOOSTERS WITH LIQUID INJECTION)
204 i
i
205 i
206 6 36 w6
om 01-118 20 eco wo Miv WHI 816 NIV COMPRESSOR RUN TIME WETER
207 ]
lo 267 2
208 FED W6 M1V TR MOTOR SPACE HEATER
T\H N
NCQL=114
_ DGBOfI -PI
209 i1 - Pl CONRRESSOR, SART/RUN
Flou | 18 ) %_ SEE CUSTOMER STARTER INFORWATION LN 141
210 @5\9—% ~~~~~~~~~~~~~ %ol-m
st 2 0 fau
211 [{f--------- I 2 R ©—— 00—\ U2 |
[35 (BY OTHERS) éﬂ s | s 7 COMPRESSOR CONFRMED RUNNING
212 @ " o P1 b oL PP 1 START
Fson g SEE CUSTOMER STARTER INFORMATION LN 146
213 @SBt o-1a
NS2 9 19 19 Fau
214E}f --------- o4 p--mes é ----- o2 OL PUNP 1 CONFIRVED RUNNING
(BY OTHERS)
215
216 0GB J1 - P2
217 @7 '!:2 SLOE VALVE LOAD
6 -1
218 ‘m 1 16 ) SLIDE VALVE UNLOAD
2
5
219 & R LE L] Sl P2 © Wi 6 W
FI0u1 1 -4
220 @;\9_2; 15 A VOLUME DECREASE T0 35 Vi
F80uT n-3
221 14 3 VOLUE DECREASE 10 22 Vi
Vi SOLENOD LOGIC
222 Vi [ =3[ w4
223 22 | on [ o
35 [ o [ on
224 G B0 Ji - P3 5 | ofF | oFF
Foour | -1
225 13 LIQUD NJECTION OIL COOUING (F USED)
.. Fo0uT 1
226 QOOITDN—N DUAL PORT LIOC {HIGH V1) (F USED)
5
227 & RO 5w > 1o P3 6
Friwr 11] 11 W ECONOMIZER
228 DN ¥ i o8 7 s
.. Fl20UT |
229 @001z Lo NOT USED
230
231
232
233
234
235
236
237
238
239
240
5

o 241

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.
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Figure 32b. RXF Wiring Diagram (Capacity Slide Transmitter) (3/6)
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from 240 from 240
] 2
241
242
243 9
244 2
245
246
247
248
249 0G B0 f1 - P4
250 iR';';_zzmm‘L SEPARATOR LOW O LEVEL SAFETY
1-178
............ 3 .25...........2.5.. HCH LD LEVEL FROM SYSTEM
251 e %} , (SAFE CLOSED)
252 ST 18 P4 i 116 U
ol 2 = NERGCE 10 S CRGAT ROWER.
i N e NN
253 WD F USTD G 67 DS SHUNT TR DEVCE
. FI0UT 27 | 27 w
254 QTN 7 i85 o TV 2= HOT GAS BYPASS (IF USED)
255
256 PROGRANVABLE SHUTOOWN OR ALARM
DIGTAL AUX INPUT A
257 (SAFE CLOSED)
PROGRANUABLE SHUTDOWN OR ALARM
258 DGTAL AUX INPUT B
2 & (SAFE CL0SED)
259 WHT J16 VW
260 REMOTE. START/RUN/STOP
261 PERMSSVE START
262
263
264 1
265 D 176 W g @ x 2
20 21 3007 ALARM OUTPUT
266 st (ENERGIZES ON ALARM)
6
267 - P6 W TG U ©
" 2 2| 2 SHUTDONN QUTPUT
268 k2 — {DE-ENERGIZES ON SHUTOONN)
.. FA0UT 23
269 WO —N NOT USED
270
NOTE 1,
271 A SURGE SUPPRESSOR SHALL BE INSTALLED ACROSS ALL INDUCTVE
LOADS IN QUANTUM AND IF SHOWN, GN DEVICES OUTSIOE OF QUANTUM.
272 S8 SURGE SUPPRESSOR
SUPRESSOR SPECIFICATIONS:
273 RC NETHORK CONSISTING OF A 0.1 ufD CAPACITOR 60VDC
IN'SERES WITH A 47 OHM RESISTOR.
274 MIE 2 y Yef
SOLENGO WIRING F OIN CONNECTORS ARE USED:  sg——>ro—> —)
275 F_ANY OTHER DEVICES USE DIN CONNECTORS, THE HOT WILL ALWAYS
BE PN | AND NEUTRAL PIN 2.
276 INDICATES DEVICES WIRED AT FACTORY
277 B — - INDICATES. DEVICES SUPPLED BY FACTORY OR
OTHERS WHEN USED.
INDICATES DEVICE WIRING BY OTHERS - ALL WIRING
278 ENTERING CONTROL CENTER (INCLUDNG GROUND & NEUTRAL)
10 BE J14WG STRANDED WIRES UNLESS SPECIFIED OTHERWE.
279
® REPRESENTS TERMINALS IN QUANTUM CONTROL PANEL
20 g [5] REPRESENTS TERMINALS IN STARTER WHEN SUPPLIED BY FACTORY 2
lo 03-301 to 03-301

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.
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Figure 32c. RXF Wiring Diagram (Capacity Slide Transmitter)(4/6)
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313

325
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328

329

330

332

333

334

335

336

337

338

5
from 02-280

o M1

JUMPERS J** & JC** ARE FOR

from 02-280 640D0195H** ANALOG BOARDS.

CHANNEL 3
OIL TEMPERATURE
J3 PINS 1-2

CHANNEL 4
SEPARATOR TEMPERATURE
J4 PINS 1-2

CHANNEL 5
LEAVING PROCESS TEMPERATURE

CAPACITY
WIRED FF USED BY OTHERS
J5 PINS 1-2

CHANNEL 6
OlL PRESSURE
J6 PINS 1-2

CHANNEL 7
FILTER PRESSURE (OPTIONAL)
J7 NS 1-2

CHANNEL 10

ENTERING PROCESS TEMPERATURE
WRED FF USED BY QTHERS

J10 PINS 1-2

CHANNEL 11

SYSTEM DISCHARGE PRESS

1-5 VOC PRESS SHOWN

USE WITH CONDENSER CONTROL
J11 PNS 1-2

CHANNEL 12

J12 PINS 1-2

CHANNEL 13
ECONOWIZER MONITORING PRESSURE
(OPTIONAL

J13 PNS 1-2

CHANNEL 14
CAPACTTY

-2 T
om| S

CHANNEL 15
NOT USED

CHANNEL 16

MOTOR AMPS

ALTERNATE. METHOD USING

4-20mA LKZ {OUT) (B0 64000193Hr*)
J16 PINS 1-2 (BD 64000195H**)

o 341

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.
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Figure 32d. RXF Wiring Diagram (Capacity Slide Transmitter) (5/6)



— —

Frick

INDUSTRIAL REFRIGERATION

QUANTUM™ HD UNITY COMPRESSOR CONTROL PANEL
MAINTENANCE

090.070-M (MAR 2018)
Page 83

341

342

343

344

355

356
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369

370

n

372

373

374

375

376

377

378

379

lo 04-401

2
to 04-401

CT MOUNTED IN STARTER
OR MOTOR JUNCTION BOX
(SUPPLIED & MOUNTED BY OTHERS)

ONE PHASE
OF MOTOR

PHD CHANNELS ARE REFERRED TO AS

PHD CH1 THRU PHD CH7
SEE DRAWING 649D5997

INPY RNATI

ISOLATED -
ot .‘
DEVICE

4-20 NA INPUT
EXTERNAL POWER SUPPLY EXCITATION ®

4-20 MA INPUT

1SOLATED WICRO SUPPLYNG EXCTATON oo
o[ ]-—— e — -
o - '—"—"—_8—©
BY FRICK M- ——--

MKRO = S

ANALOG QUTPUTS

SEE DWG 649B0935 FOR
EZ—-COOL INSTALLATION

ooooogonn

o] F USED

=| F USED

J F USED

F USED

2| useo

IF USED

IF USED

IF USED

F USED

F USED

F USED

F USED

)

NOTOR AMPS
SEE QUANTUM 10M MANUAL
FOR C.I. WRE SIZNG

CI. K3 (W) (B0 64000193H%)

PHD CH 17

SUCTION END COMPRESSOR VIBRATION

JI7 PINS 2-3, JC17 OUT

PHD CH 18

DISCHARGE END COMPRESSOR VIBRATION

J18 PINS 2-3, JC18 OUT

CHANNEL 19

COMP. MOTOR BEARING VIBRATION
OR BEARING TEWP. RTD (SHAFT SIDE)
J19 PINS 2-.

3, 919 out
CHANNEL 20

COMP. MOTOR BEARING VIBRATION
OR BEARING TEWP. RTD (OPPOSITE SIDE)

J20 PINS 2-3, JC20 OUT

IF BOTH VIBRATION AND TEMPERATURE
ARE USED, TEMPERATURE WILL BE ON
ANALOG BOARD J2 CHANNELS 19 & 20.

CHANNEL 21
MOTOR STATOR RTD H
121 PINS 2-3, K21 N

CHANNEL 22
MOTOR STATOR RTD f2
J22 PINS 2-3, JC22 IN

CHANNEL 23
MOTOR STATOR RTD |3
423 PINS 2-3, JC23 N

CHANNEL 24
E-Z COOL LIOC FEEDBACK

4-20mA
J24 PINS 1-2, JC24 N

CHANNEL 1

P/I CONTROL A - LOOP OR PROGRAMMABLE SELECTABLE
TO RE-TRANSWT ANALOG INPUT

4-20mA

CHANNEL 2

P/1 CONTROL B - LOOP OR PROGRAM SELECTABLE
0 RE-TRANSWIT ANALOG INPUT

4-20mA

CHANNEL 3

RE-TRANSMIT ANALOG INPUT
SUDE VALVE POSITION/CAPACITY
4-20mA

CHANNEL 4
£-Z COOL LIOC P/ CONTROL
4-20mA

CHANNEL 5
CONDENSER ANALOG OUTPUT A (VD)

LOCATE. PRESSURE. TRANSOUCER ON CHANNEL 11
ANALOG B0 1

CHANNEL 6
CONDENSER ANALOG OUTPUT B (VFD)

LOCATE PRESSURE TRANSOUCER ON CHANNEL 11
ANALOG 80 1

CHANNEL 7
COMPRESSOR SPEED OUTPUT (VFD)

CHANNEL 8
P/I LOOP OR PROGRAMMABLE SELECTABLE QUTPUT
TO RE-TRANSWIT ANALOG INPUT

WRE HARNESS
CONNECTOR

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.
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Figure 32e. RXF Wiring Diagram (Capacity Slide Transmitter) (6/6)
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1
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116
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S
193

121
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125
128
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13
132

133

CUSTOMER SUPPLICD 1153 DR 2X1 VAC LISTED CONTRDL TRANSFORMER

(WTH uSTED DlEDNC‘I AND (R BRANGH CIRCUIT PROTECTION) PONER SOLRCE IS RCDURED,

L POWER SQURCES SHALL BE GROUNDEOD ON DNE SIOE.
ISQLATER AND WARAI’UJ FRDM OTHCR INQUCTIVE LOADS SUCH AS LIGHTING CRCUTS
OR FROM FRCK SUPPLIED OR SPECIFICD STARTER - USE MIN J12AWG FOR FEED.

IF SEPARRTC FEED OR VOLTAGE FOR HEATER CRCUT IS RCOUIRED,

TE NIUTRAL TO GROUND
AT SDURCE

REMOVE JUMPERS 1 0 101 AND 2 TO 102 & CONNCCT _
A SCPARATE 115 DR 230 VAC SOURCE 10 1D1 & 102 |
101 {WITH LISTED DISCONNECT AND DR BRANCH DIRCNM PROTECTKN). 112

F 2nd 1KW HIR § REDD
MDVE WIRE f104 10 CAIA

OL SEPARATOR
@ HEATER RELAY
103 CROH

1 R 106
o avw > 50X Ao paww 74
<BIA
101 PN 104 ! 107
e gt L0 TR .
WRNG F mcou‘:g: OTHERS | i
191 > 105 ! 1 H-3 i
---------- whss oyl i e~
MR IF USED 08 B GlgRs —| 04
o HR-1
VIRED I 4SO 08 Y QRS o 109
f = Swor RED 416 1TV e+ o[FERR]
! 200w GND|

MOIOR SPACC HENTER

b7 Ll m._
RCO A4 NIV Jiv7 WRNG F USID OR 6Y OIHCRS
02-208
CONTROL POWER LR
[v:14
Py 7 7 7 WL 0N 5 &8

-

Io 141

0 2

/P
Ve
L7

)-;‘..',_’( g’

0G 1

Frrv STy
=
=

NO THREE PHASC WIRING SHALL ENTER QR LEAVE QUANTUM PANEL
OR BE RUN IN SANE CONOUIT AS ANY QUANTUM CONTROL WIRNG
ENTERING OR LCAVING QUANTUM CONTROL PANEL.

NO SINGLE PHASE QVER 3Q0VAC SHALL ENTER OR LEAVE QUANTUM PANCL

ALL CUANTUM WIRING TO BE 1B ANG STRANDED WRE UNLESS OTHERWISE STATED

ALL NEUTRAL (EXP; 2 & 2A) WIRING TD BE WHITE UNLESS OTHCRWISE STATED

FDR INSTALLATION OF QUANTUM PACKADE TEST PROCEOURE SEE MMIB NO. 4.11.10.12

FOR INSTALLATION OF COMPUTER BOARDS & EPROMS (WRIST STRAP) SEE NMIB NO. 4.11.10.11

FOR HIGH POT TEST PROGEDURE SEE MMB NO. 4.11.10.7
FDR DUANTUM ASSEMBLY AND TEST PRDCEOURE SCC MMIB ND. 4.11.10.14

NOTE |

ALL ANALOG LOW VOLTAGE WIRING TD BE RUN IN SEPARATE CONDUIT FROM ALL OTHER WIRING.
ALL ORAIN WIRCS TO BE NSWLATED ENTHER TDGETHER OR SEPARATELY WITHIN 2 OR CLOSER
IF TERMINATION IF NOT CONFINED OTHERWISE.

NOTE 2

TEMPERATLRE WIRING SPECIFICATIONS:

MININUM CABLE SIZC FOR SENSOR WRING Fm(‘AEBE 22 AAG, WISTED PéR - BELDEN #9320 OR

EQUAL, 20/2 TWISTED PAIR SUGCESTED -
ONC END ONLY AND INSUW[ OTHER END.

LE HAS A CROUND CRAN WIRE AT
2000 F1. IIAX. D|S1ANCE

SPECFICATIONS FOR TEMPERATURE CAPACITY CONTROL: -SLTPOIN'I RANGE: —50°F, TD 100°F,
-TEI‘PERA'IUR[ ASSEM&Y (FRCK P/N SMISIGDJ VI‘I’H Iﬂ

lo 141

ALL NEUTRALS [NTERING
THIS ENCLDSURE SHALL
BE NED TOGETHER AT
SOURCE. NOT N THIS
ENCLOSURE

EARIH BUSEAR AT
POWER SOLRCE

—GND 5TUD
ON CNCLOSURE
—— CRIAEL fra N

— GND STUD
= QN D0OR

GIN-YEL J14 VW

QL SCPARATOR HEATER (5)
00N OR 1KW CACH
WRNG 10 BL 14 AWG

PANEL HEATER {OPTIONAL)
200 ECH

COMPRESSOR MOUTOR SPACE HEATER (F SUPPLED)
(300 WAITS NAXMIM)

V0
1754 MAX LOAD

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.
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Figure 33. RWFII Wiring Diagram (Capacity Slide Transmitter)
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14
142
143
144
145
146

147

CONPRESSOR MOTOR STARTER

IF STARTER CONTAINS MULTIPLE CONTACTORS,
RELAYS & TINERS, ADD SLIPPRESSORS AT
EACH COL.

IF TOTAL LOAD OF STARTER COL(S) IS NORC
THAN 2 AMPS, WIRE PER LINES 142 & 143

IF TOTAL LOAD OF STARTER COL(S) IS LSS
THAN 2 AMPS, WIRING MAY BE PER LINEI44,

OL PUMP 41 SIARTCR
IF STARTER CONTAINS WULTIPLE CONTACTORS,
RELAYS & TINERS, ADD SUPPRESSORS AT

IF TOTAL LOAD OF STARTER COL{S) IS MCRC
THAN 2 AMPS, WIRE PER LINES 146 & 147

NEWIRAL
: g
YL 14 NIV 0R EGUAL &
-l b
R e __ LRy
é VAC TG QUANTUM PANEL
@}’ WHT_10MG NEUT TO QUANTUN PANEL
é[ CRN/YEL 10A%G CND TO QUANTUM PANEL
g} BRN_14mHC CT HOT TO QUANTUM PANEL
&4 BLU_4ANG CT OND 70 QUANTUM PANEL
&é RED_14AMC {QUANTUM VAC POWER
gF CRN 14AWD QIL PUMP 1 START/RUN
éﬂ BLK_14MG COMPRESSOR START/RUN
é’ RS 14AWD QL PUMP F1 AUX
éﬂ PURP 14AWG COMPRESSOR AUX 2

YEL 14AWC

COMMUNICATIONS WRINC. SHALL BE
SEPARATE FROM ALL K WRING

ON INTERFACE
x pg

54005002 - WRNC CONNECTIONS (OIAGRAM, YORK VYFER UP 10 565 AMPS FIA. QUANTUN HD
6430513 - WRNC CONNECTIONS OIGRAM, YORK VYPER ABDVE 565 THRU 11BD ANPS, QUANTUM HD

+24 VOC 0 voc

BRY 18 viW Ak 16 W
REp 1004
1000

P SEP OIL LEVEL

m_@l WT J16 WIN /R CONTROL RELAY
010 8\l K220

(oo Wy

b3
»a

1o 02-201

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.
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Figure 33a. RWFII Wiring Diagram (Capacity Slide Transmitter) (2/6)
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Frick

INDUSTRIAL REFRIGERATION

Irom 01-180 mw from 01-180
5 WIRCD IF USED R BY DIMERS _ CBL1/BLACK. BLK ENCLOSURE AR CIRCULATION FAN
201 It L e it (OPTIONAL)
i " AN OL NJECTION FEED
202 i .. MIEED U 1SED (R BY HERS A (FULL & CYCLNG OIL PUNPS - ONLY
H USED WITH VERTICAL SEPS.)
203 i i
i 20 w
§ @--.—-!’E‘J’.E-‘ﬂ-"‘—l’!!‘.‘-‘“ A SEPARATOR EQUALIZNG SOLENDID
204 : T {ONLY USED WITH VERTICAL SEPS.)
H 2 w
205 i . IRED IF USED [R BY VMRS A LIOC PRESS REGULATOR
: it (ONLY ON BOOSTERS WITH LIOUID INJECTION)
206 6 J RDMG NV 6 o
from 01-118 0 prpup M 20 ' WHI N6 NIV COMPRESSOR RUN TINE METER
© o
207 6
7
208 b 20 RED N6 W1V 20 MOTOR SPACE HEATER
NCQI-114
209 -
pecrI I , QTSI oo
18 TR
210 @b @, ) K011z
ust 20 0 F2N
PIRY ;e i By
(BY OTHERS) 2, COMPRESSOR CONFIRVED RUNNING
212 @ T TT6 0w o P
OIL PUMP J1 START/RUN
s F30 g SEL CUSTONER STATER WFORUATON LN 148
@: >’ o O 01-146
N
MS2 19 19 19 F4aN
214 E}s --------- o p--oe- B @— 2o\ ] OIL PUMP 1 CONFRED RUNNING
(BY OTHERS)
215
216 DIG BD 81 - P2
F500T 17 -2
27 VIED 17 /L SUIDE VALVE LOAD
FEOUT 16 -1
218 GG DN 16 DO SLIDE VALVE UNLOAD
2 2
5
219 & T 5o p2 © T
Frour 1 w-3
220 T 3l 1 - VOLUME INCREASE
FBOUT 14 14 -4
221 @B o foig VOLUME DECREASE
222
223
224 DIG BD 81 - P3
Foour 1 -1
225 @O0 it i o s g TPy —— LIOUID INJECTION OIL COOLING (IF USED)
.. FloouT 12 -9
226 WHTe O i i e Ty OUAL PORT LIOC (HIGH V) (IF USED)
5
227 & RS o P3 © Ll
FLIouT 11 1 w
228 i s T e —— ECONOMIZER
_._ 2001 10 -5
229 @D i 55 67 GG TPy — BALANCE PISTON
230
231
232
233
234
235
236
237
238
239
240
5 2
0 241 o 241

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.
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Figure 33b. Wiring Diagram - RWFII with Capacity Slide Transmitter (3/6)
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from 240 from 240
<] 3
241
242
243 9
244 2
245
246
247
248
249 _mGED W P4
CRLL 4 n 4 FIIN
250 4 RS ] SEPARATOR LOW OL LEVEL SAFETY
5 2 |25 HCH LIOUID LEVEL FROM SYSTEM
251 O ones | o e oners N\ (SHFE CLOSED)

252 RED J16 MW
STARTER SHUNT TRIP (ENERGIZED T0 TRF)
253 INTERLOCK TO STARTER CIRCUIT BREAKER
SHUNT TRIP DEVICE
254 HOT GAS BYPASS (F USED)
255
PROGRAMMABLE SHUTDONN OR ALARM
DGITAL AUX INPUT A
(SAFE CLOSED)
PROGRAMMABLE SHUTDOWN OR ALARM
2 L
WHT 16 MIW d
REMOTE START/RUN/STOP
261 PERMISSVE START
262
263
264
QL SEPARATOR HEATER RELAY
265 & 1901~ 10701-10301-110
ALKRM QUTPUT
266 (ENERGIZES ON ALARM)
267 &
SHUTDOWN OUTPUT
268 {DE-ENERGIZES ON' SHUTDOWN)
269 @ POMER ASSST (F USED)
270
NOTE 1:
271 A SURGE SUPPRESSOR SHALL BE INSTALLED ACROSS ALL INDUCTIVE
LOADS IN QUANTUM AND IF SHOWN, ON DEVICES OUTSIDE OF QUANTUM.
272 B SURGE SUPPRESSOR
SUPRESSOR SPECIFICATIONS:
273 RC NETORK CONSISTNG OF A 0. ufD CAPACTOR 600VOC
IN'SERIES WITH A 47 OHM RESISTOR,
274
NOTE 2: -§
SOLENOD WIRING IF DIN CONNECTORS ARE USED: 2ot o—NEV
275 IF_ANY OTHER DEVICES USE DIN CONNECTORS, THE HOT WILL ALNAYS
BE PIN 1 AND NEUTRAL PIN 2.
276 ————— INDICATES DEVICES WIRED AT FACTORY
277 R - INDICATES DEVICES SUPPLIED BY FACTORY OR
OTHERS WHEN OPTIONAL OR REQURED.
INDICATES DEVICES WIRING BY OTHERS - ALL WIRING
278 ENTERING CONTROL CENTER (INCLUDING GROUND & NEUTRAL)
TO BE §14AWG STRANDED WIRES UNLESS SPECIFIED OTHERWISE.
279
© REPRESENTS TERMINALS IN QUANTUM CONTROL PANEL
280 |, [E] REPRESENTS TERMINALS IN STARTER WHEN SUPPLIED BY FACTORY 2
lo 03-301 lo 03-301 090.040-WD0027.eps

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.

Figure 33c. Wiring Diagram - RWFII with Capacity Slide Transmitter (4/6)
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JUMPERS J** & JC** ARE FOR

- from 02-280 Y from 02-280 ANALOG B0 1 64000195H** ANALOG BOARDS.
302 TE-1 7 Lt LSS e CHANNEL 1
o 8 157 X ) CTR b 4 SUCTN OMPERATRE
| E.o E [ -
03 CABLE f1 = o' ‘
WHT WHT
308 . o1 CHANNEL 2
T2 g o X ) CT DISCHARGE. TEWPERATURE
308 77 | qu = I B2 PNS 1-2
CABLE J2 = ‘
306
WHT WHI I
307 | (=] INEL 3
@ 8 D (™ Yax |, OIL TEVPERATURE
308 7 o qu ol s ANS 1-2
CABLE 3 = '
WHT WHI I
309 -4 o1 CHANNEL 4
o D (™ ) TR e SEPARNTOR TENPERATURE
310 7T Bo (] PN 1-2
CABLE 4 =
mn I 1
war W CHANNEL 5
2 s g :%—— g ‘ LEATNG PROCESS TEVPERATIRL
--—g- e ————aa LTy | P4 CAPACI
313 & I ] | WRED IF USED BY OTHERS
CBLE 5 = 15 PINS 1-2
314 PE-1 RED RED I
0-500 PSIA s[_OT 11 I CHANNEL 6
1-500C T Toe =% | O PRESSURE
315 >y %‘if = 36 PNS 1-2
= 676
316 CABLE f6 ‘
RED RED I
v PE-2 ™ [Ton = CHANNEL 7
0-500 PSA s3 I = FILTER PRESSURE
318 1-500C __,.»1_% % =i J1 PN 1-2
319 —Z C CABLE 7 1
RED RED
Ol )
7 NEL 8
= 0 go-}m ; I3 i : e O ‘ DISCHARGE. PRESSURE
5 2 1-5V0C = al. | L
2 L] ¢°¢ CABLE 8 ‘
= ) )
322 - O+
0-2p0to:m Tor | T :.,1 S
1-5vC DIl l I X9 PNS 1-2
323 7 g \gﬁ =1
324 = ‘
CHANNEL 10
325 | ENTERING PROCESS TENPERATURE
WRED IF USED BY OTHERS
‘ 10 PINS 1-2
326
| CHANNEL 11
327 SYSTEM DISCHARGE. PRESS
1-5 VOC PRESS
328 USE WITH CONDENSER CONTROL
1 PINS 1-2
|
329 CHANNEL 12
DRNE SPEED (RPW)
(VS0, TURBNE, ETC)
330 4-20mA
12 PINS 1-2
33 I
332 ‘ CHANNEL 13
ECONOMZER MONTORNG PRESSURE
I (OPTIONAL)
333 13 PINS 1-2
334 ‘
335 b canmeL 14
CAPACITY SLIDE POSITION
‘ LINEAR TRANSMITTER
336
|
= CHANNEL 15
VOLUNE SUIDE POSITION
338 LINEAR TRANSMITTER
| CHANNEL 16
3 NOTOR AWPS
ALTERWATE JETHOD LSNG
340 1X2 (OUT) (B0 4000193:%)

4-20mA
J16 PINS 1-2 (BD 64000195H**)

lo 341

090.040-WD0028.eps

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.

Figure 33d. Wiring Diagram - RWFII with Capacity Slide Transmitter (5/6)
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341

342

343

344

345

346

347

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

372

373

374

375

376

377

378

379

(o 4-401
9

CT MOUNTED IN STARTER
OR MOTOR JUNCTION BOX
(SUPPLIED & MOUNTED BY OTHERS)

M e
oD
RATIO

ONE PHASE
OF MOTOR

PHD CHANNELS ARE REFERRED TO AS
PHD CH1 THRU PHD CH7
SEE DRAWING 649D5997

INPUT_ALTERNATIVES

4-20 MA INPUT
EXTERNAL POWER SUPPLY EXCITATION ®

ISOLATED
4-20 MA
DEVICE
BY FRICK
MCRO

ANALOG QUTPUTS

SEE DWG 649B0935 FOR
EZ-COOL INSTALLATION

o 4-401

(00 00 00 00

) IF uSED

9 useo

o IF USED

o IF USED

3 i useo

IF USED

F USED

F USED

F USED

F USED

IF USED

IF USED

IF USED

IF USED

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.

MOTOR AWPS

SEE QUANTUM 10M

FOR C.T. WIRE SIZING

C.I. LK2 () (BD 64000193H°*)

PHD CH 17
SUCTION END_COMPRESSOR VIBRATION
J17 PNS 2-3, )17 OUT

PHD CH 18
DISCHARGE END COMPRESSOR VIBRATION
J18 PNS 2-3, JC18 OUT

CHANNEL 19

COMP. MOTOR BEARING VIBRATION
OR BEARING TEP. RID (SHAFT SIE)
119 PNS 2-3, JC19 OUT

CHANNEL 20
. MOTOR BEARING VIBRATION

OR BEARING TEMP. RTD (OPPOSITE SIDE)

J20 PINS 2-3, JC20 OUT

IF_BOTH VIBRATION AND TEMPERATURE
ARE USED, TEMPERATURE WILL BE ON
ANALOG BOARD f2 CHANNELS 19 & 20.

CHANNEL 21
MOTOR STATOR RID f1
J21 PNS 2-3, JC21' N

CHANNEL 22
MOTOR STATOR RID §2
422 PNS 2-3, )22 N

CHANNEL 23
MOTOR STATOR RTD 3
423 PNS 2-3, JC23 N

CHANNEL 24
£~ COOL LIOC FEEDBACK
4

J24 PINS 1-2, JC24 N

CHANNEL |

P/1 CONTROL A - LOOP OR PROGRAMMABLE SELECTABLE
TOZF;E";ATRMSIIH ANALOG INPUT

4-

CHANNEL 2
P/l CONTROL B - LOOP OR PROGRAMMABLE SELECTABLE
:ommsun ANALOG INPUT

CHANNEL 3

RE-TRANSMIT ANALOG INPUT
SLIDE VALVE POSITION/CAPACITY
4-20mA

CHANNEL 4
€-Z COOL LIOC P/1 CONTROL
4-20mA

CHANNEL 5

CONDENSER ANALOG QUTPUT A (VFD)

LOCATE PRESSURE TRANSDUCER ON CHANNEL 11
ANNLOG B0 f1

CHANNEL 6
CONDENSER ANALOG QUTPUT B (VFD)

LOCATE PRESSURE TRANSDUCER ON CHANNEL 11
ANALOG B0 f1

CHANNEL 7
CONPRESSOR SPEED QUTPUT (VFD)

P/I LOOP OR PROGRAM SELECTABLE QUTPUT
TO RE-TRANSMIT ANALOG INPUT

090.040-WD0029.eps

Figure 33e. Wiring Diagram - RWFII with Capacity Slide Transmitter (6/6)
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MAINTENANCE

INDUSTRIAL REFRIGERATION

CUSTOMER SUPPLIED 115 OR 230 VAC LISTED CONTROL TRANSFORMER
(WITH LISTED DISCONNECT AND OR BRANCH CIRCUIT PROTECTION) POWER SOURCE IS REQUIRED.
ALL POWER SOURCES SHALL BE GROUNDED ON ONE SIDE.

1 ISOLATED AND SEPARATED FROM OTHER INDUCTIVE LOADS SUCH AS LIGHTING CIRCUITS
f=———————————— OR FROM FRICK SUPPLIED OR SPECIFIED STARTER - USE MIN f12AWG FOR FEED.
I
I
I
I
|

IF SEPARATE FEED OR VOLTAGE FOR HEATER CIRCUIT IS REQUIRED,

TE NEUTRAL TO GROUND
AT SOURCE

WHT 110 MTV

103 f— ROMOVE JNPERS 110 101 M0 2 10 102 & COMNECT
! A SEPARATE 115 OR 230 VAC SOURCE T0
1 101 (WTH LISTED DISCONNECT AND OR BRANCH areun PROTECTION) 102
104
106 F 2nd 1KN HIR 1S REQD
WOVE WRE J104 T0 CBIA
106 O, SEPARATOR
@ B "
g e e d 1 i fe 16 {HeATER
2| I
108 101 CgIA 1 H-2
g A o L E— 107 [veAiER}
109 i | vk ¥ useD pe o onvezs :
! cg1e
110
m
12
13
14
115
116 !
"
118

19

120
121
122
123
124
125
N CPU B0ARD
126 -mm. "
\wi/ax | T o 4 COMMUNICATION
1 mw SO 4| NTERFACE B0ARD
128
129
NO THREE PHASE WRING SHALL ENTER OR LEAVE QUANTUM PANEL
OR BE RUN IN SAVE CONDUIT AS ANY QUANTUM CONTROL WRING
130 ENTERING OR LEAVING QUANTUM CONTROL PANEL.
- NO SINGLE PHASE OVER 300VAC SHALL ENTER OR LEAVE QUANTUM PANEL
ALL QUANTUM WRNNG TO BE |16 ANG STRANDED WIRE UNLESS OTHERWISE STATED
13 AL NEUTRAL (EXP: 2 & 24) WRING T0 BE WHTE UNLESS OTHERWISE STATED
FOR INSTALLATION OF QUANTUM PACKAGE TEST PROCEDURE SEE MMIB NO. 4.11.10.12
133 FOR INSTALLATION OF COMPUTER BOARDS & EPROUS (WRIST STRAP) SEE WMB NO. 4.11.10.11
154 FOR HGH POT TEST PROCEOURE SEE MMIB NO. 4.11.10.7
FOR QUANTUM ASSEMBLY AND TEST PROCEDURE SEE MMIB NO. 411.10.14
NOTE 1
13 ALL ANALOG LOW VOLTAGE WIRING TO BE RUN IN SEPARATE CONDUIT FROM ALL OTHER WIRING.
ALL DRAN WIRES 0 BE INSULATED ENTHER TOGETHER OR SEPARATELY WITHIN 2° OR CLOSER
136 IF TERMINATION ¥ NOT CONFINED OTHERWISE.
NOTE 2
13 TEMPERATURE WIRNG SPECIFICATIONS:
WINNUM CABLE SIZE FOR SENSOR WRING TO BE 22 ANG. TWISTED PAR - BELDEN f9320 OR
18 EQUAL, 20/2 TWISTED PAIR SUGGESTED ~IF CABLE HAS A DRAIN WIRE, GROUND DRAN WIRE AT
ONE END ONLY AND INSULATE OTHER END. 2000 FT. MAX. DISTANCE
NOTE §
39| SPECIFICATIONS FOR TEMPERATURE CAPACTY CONTROL: ~SETPOINT RANGE: ~50F. TO 100,
= ZTEMPERATURE ASSEMBLY: (FRICK P/N 6394015103 WITH 1/2°NPT
w ye ZWRE 45 SHONN N SEPARATE CONOUIT FROM AL OIHER WIRNG, USE BELDEN JB61 OR COUAL

to 141

ALL NEUTRALS ENTERING
THIS ENCLOSURE SHALL
BE TMED TOGETHER AT
SOURCE. NOT N THIS
ENCLOSURE

EARTH BUSBAR AT
POWER SOURCE

OIL SEPARATOR HEATER (S)
500W OR 1KW EACH
WRING TO BE f14 AWG

PANEL HEATER (OPTIONAL)
200W EACH

COMPRESSOR MOTOR SPACE HEATER (I SUPPLIED)
(300 WATTS MAXIMN)

24v0C
1.75A MAX LOAD

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.
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Figure 34.RXF/RXB Wiring Diagram (Cap. Slide Potentiometer) (1/6)
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T
=
=
bl
%

g CUSTOMER SUPPLIED STARTER [F USED g
141 = COMPRESSOR MOTOR STARTER
" /ﬁ— YEL J14 MTW OR EQUAL S IF STARTER CONTAINS MULTIPLE CONTACTORS,
® RELAYS & TIERS, ADD SUPPRESSORS AT
LR L
142 O_cac N é /-m:omnms EACH COL. o
%&i/\ IF TOTAL LOAD OF STARTER COL(S) IS MORE
3 S%:ER R (7 N Y 17 I - -c-— THAN 2 ANPS, WRE PER LINES 142 & 143
1 f&;, S o - IF TOTAL LOAD OF STARTER COL(S) IS LESS
144 é —————— h) —-oN--o----é THIN 2 AUPS, WIRING WAY BE PER LNEIA4,
145 OlL PUMP J1 STARTER
/ﬁ‘ TEL 114 WY OR cou I SIRICR CONIANS WLTPLE CONACTORS,
146 é____.(&,\. _____ é RELAYS & TINERS, ADD SUPPRESSORS Al
WIRED BY OTHERS EACH COIL.
7 SWRTER _yequa _ 9 ,__vg Mo 3 _ /: _ IF TOTAL LOAD OF STARTER COL(S) IS MORE
HOT \2s " u[u THAN 2 ANPS, WIRE PER LINES 146 & 147
148

19
QUANTUM_TO DBS STARTER STANDARD WIRING

150
1 1
151 @ BLK 100K @ [ vac 10 quanTum PaneL
2 2
152 @® W10 #] | neut 1o quatum pane
PE1 OND
153 ® GRYYEL 10446 @] [ ono 10 ouanTuM PanEL
3 3
154 I SR 1AC 2] [ C7 HoT T0 QUANTUM PANEL
4 4
155 ® By 140G @ [ 7 6N TO QuANTUM PANEL
5 5
156 ® FED 1ame B | ouatun vac power
8 8
157 ® GRN 144G 1 | o euwe 1 starT/RUN
18 18
158 @ BLK 1AANC @] | COMPRESSOR START/RUN
19 19
150 ® ORG_14AHG ® [ oL puke 1 Aux
20 20
160 5 ® PURE. 14AXC, @] | cowpressor aux 2
161 YEL 14AWG
% g
162 ® GRY 14 = [ swn RP
163
- COMMUNICATIONS WIRING WHEN DBS STARTER IS USED
RS 485 COM CABLE- J9841(24/2) BELDEN OR EQUAL
NETWORK R+ GEN CABLE JC0841(24/2) SHOWN RED OR WHT RS 485
165 +
PR Em ................................... —ax X gt
166 SURTER | @ | L COMUNCATONS WRNG UL B cooronay |
SEPARATE FROW ALL AC WRNG S 1
167 q . P16 ON INTERFACE
168 VYPER WIRING DIAGRAMS & INTERCONNECT
16 FOR VYPER WRNG DIAGRAUS SEE DNCS:
. BRSO ~ WENG GOMNECTONS DAGRAL YORK VIER P 10 565 S, LA QUM 10
64906003 - WIRING CONNECTIONS DIACRAM, YORK VYPER ABOVE 565 THRU 1180 AMPS, QUANTUM HD
1m 64906004 ~ WIRING CONNECTIONS DIAGRAM, [NM& QUANTUM HD
172

SEPARATOR LOW OIL_SAFETY SENSOR
E—

3
02-201
lo 02-201

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.
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Figure 34a. RXF / RXB Wiring Diagram (Capacity Slide Potentiometer) (2/6)
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INDUSTRIAL REFRIGERATION

Irom 01-180 from 01-180
s N
201 R mz.@.mm._@m&&_,m ......... ENCLOSURE AR CREULATON FAN
202 i (ceroxA)
i
203 i
204 !
i
208 20 weo ¥ usio 08 o omers A LOC PRESS REGULATOR
i v (ONLY ON BODSTERS WITH LIQUID INJECTION)
206 6 6 SN 6 ! sv
om 01118 D w200 |2 W] W COMPRESSOR RN TE WETER
207 ]
o %7 2 ey ] WOTOR SPACE HEATER
208 o
NCQI=L14
209 0IG BD 81 - Pl CONPRESSOR START/RUN
Frou | 18 U & R 2 o SR necRATON W 141
210 W0 T o118 @ foh ey AN Mol-1e2
35 NS 2 0 F2N
211 [f--------- o = Lo O—\s{¥07 |
(BY OTHERS) s | s 2 COMPRESSOR CONFIRUED RUNNING
212 W TS
$— o7 Pl  BAELI s
8 =
213 @AY T Har-14
us2 9 19 19 |19 f4
214 |3}|5 --------- o fese E} ----- @—9 OIL PUNP |1 CONFIRMED RUNNING
(BY OTHERS)
215
216 DIG BD B - P2
oot 17| g7 -2 SUDE VALVE LOAD
217 W5 N—O Te-oA oy
FEOUT 16 -1
218 16 reoNovy SLDE VALVE UNLOAD
2
5
219 05 RO 5 W 5 o P2 % WT J16 VW
from 1 15 - VOLUME DECREASE 10 35 Vi
220 T [ ane
FROUT 14 14 -3 VOLUME DECREASE 10 2.2 Vi
221 A
T v ? Vi SOLENOID LOGIC
Vi YY-3 YY-4
222 2.2 ON OFF
3.5 OFF. ON
223 B ON ON
224 DIG 6D Bl - P3
FOUT | 13 -7 UID INJECTION L COOLING (IF USED]
225 WD ¥ U G G g T ey . e
_foout 12| 12 -9 DUAL PORT LIOC (HIGH V1)
226 @JDN—%: R T A ( use)
5
227 @ T 1 P3 VT U
w
228 @D s g Aot —— EcONouzER
WRED F USED OR BY OTHERS
.. Fl20uT 1
229 Wiz 9}--~—'~9—~-— NOT USED
230
231
232
233
234
235
236
237
238
239
240
5 2
o241 o 241

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.
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Figure 34b. RXF / RXB Wiring Diagram (Capacity Slide Potentiometer)(3/6)
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Irom 240 from 240
5 2
241
242
243 O
244 2
245
246
247
248
249 DIG BD 81 - P4
R
250 ‘; ',";_umrm‘L SEPARATOR LOW OL LEVEL SAETY
1-178
5 25 |25 rum HIGH LIOUD LEVEL FROM SYSTEM
251 -~ iee & onre 1 H e 7 oneRs s ‘ml. ) (SAFE CLOSED)
5
252 I 1 P4 Wl TG v
fsot 2 S1-1 STARTER SHUNT TRIP (ENERGZED 10 TRP)
253 @-\,_8_.?2 .............. oo o INTERLOCK 10 STARTER CRCUT BREAKER
IMRED i USED OR BY OTHERS ST
__ 5o 27 | 27 v
254 @QJM_\}MNB%"‘_UQU_&EBH_(% —————— HOT GAS BYPASS (IF USED)
255
26 PROGRAMWABLE_ SHUTDONN OR ALARM
DGTAL AUX INPUT A
257 (SAFE CLOSED)
PROGRAMWABLE_SHUTOONN OR ALARM
258 DGITAL AUX INPUT B
& (SAFE CLOSED)
259 T 116 W
260 REMOTE START/RUN/STOP
261 PERMSSVE START
262
263
264 ol
QL SEPARATOR HEATER RELAY
265 9 \/tR NOO1-107,01-109,01-110
D 116 v B\H/% NC
01 ALARM QUTPUT
266 S GRS (ENERGIZES ON ALARN)
267 W TT6 W
SHUTOOWN OUTPUT
268 - {DE-ENERGIZES ON SHUTOOWN)
269 NOT USED
270
NOTE_1:
271 A SURGE SUPPRESSOR SHALL BE INSTALLED ACROSS ALL NDUCTVE
LOADS N QUANTUM AND IF SHOWN, ON DEVICES OUTSIDE OF QUANTUM.
272 S SURGE SUPPRESSOR
SUPRESSOR SPECIFICATIONS:
273 RC NETWORK CONSISTING OF A 0.1 uFD CAPACITOR 60OVDC
IN'SERES WITH A 47 OHM RESISTOR.
274
NOTE_2: Y-f
SOLENOD WIRNG If DN CONNECTORS ARE USED: Mo, 0 NEU
275 IF ANY OTHER DEVICES USE DIN CONNECTORS, THE HOT WILL ALWAYS
BE PN 1 AND NEUTRAL PIN 2.
276 INDICATES DEVICES WRED AT FACTORY
277 R - INDICATES DEVICES SUPPLED BY FACTORY OR
OTHERS WHEN OPTIONAL OR REQUIRED.
----------- INDICATES DEVICES WRING BY OTHERS - ALL WRING
278 ENTERING CONTROL CENTER (INCLUDING GROUND & NEUTRAL)
10 BE J14AWG STRANDED WIRES UNLESS SPECIFIED OTHERWSE.
279
© REPRESENTS TERMINALS IN QUANTUM CONTROL PANEL
280 g [S] REPRESENTS TERMINALS IN STARTER WHEN SUPPLED BY FACTORY 2
o 03-301 lo 03-301

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.
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Figure 34c. RXF / RXB Wiring Diagram (Capacity Slide Potentiometer) (4/6)
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JUMPERS J:: & JC** ARE FOR
from 02-280 Y from 02-280 ANALOG 80 1 640D0195H** ANALOG BOARI
301 -
WHT WHT
02 T o CHANNEL 1|
g o D CTR e SUCTION TEWPERATURE
303 Bw B |53 I 1.2
CABLE {1 =
WHT WHT
304 TE-2 ™7 ol ‘ 2
aiv 8 oL TR = K | DSCHRGE TOWPLRATIRE
305 M (= ] -2
[ =
306
WHT WHI I
307 _3 ™7 =] CHANNEL 3
WE—— Py | FEwe
Wl -
8 DEP + o
WHT WHT I
309 TE-4 ™1 o CHANNEL 4
o 8 77 Sax Lax | = SEPARATOR TEMPERATURE
310 TW—E"’ al.J J4PINS 1-2
" =
31 I 1
32 ‘ CHANNEL 5
LEAVING PROCESS TEMPERATURE
| CHPACITY CONTROL
33 WRED F USED BY OTHERS
5 PINS 1-2
314 CHANNEL 6
OL PRESSURE
315 I s PNS 1-2
316 ‘
1
7 CHANNEL 7
FILTER PRESSURE. (OPTIONAL)
318 41 PINS 122
319 I
CHANNEL 8
320 DISCHARGE
2 8 PINS 1-2
321 I
322 ‘ L 9
| SUCTON PRESSURE
323 5 PINS 1-2
324 ‘
CHANNEL 10
28 | ENTERNG PROCESS TEWPERATURE
WRED F USED BY OTHERS
‘ 10 PNS 1-2
326
| CHAWNEL 1
327 SYSTEM DISCHARGE PRESS
1-5 VOC PRESS
328 USE WTH CONDENSER CONTROL
JIT PNS 1-2
1
329 CHANNEL 12
ORVE SPEED (RPW)
330 (VSD. TURBINE. ETC)
4-20mA
| 12 PNS 1-2
331
332 ‘ CHANNEL 13
ECONOMIZER MONTORING PRESSURE
1 (OPTIONAL
333 13 PNS 1-2
334 ‘
CHANNEL 14
335 | SUDE VALVE POSIION
POTENTIOETER
336 ‘
337 I
CHANNEL 15
38 NOT USED
| CHANNEL 16
339 NOTOR AWPS
TERNATE mrm
340 4-20mA LK2 (OUT) (ao 64000193H)
JI6 PNS 1-2 (8D 64000195H**)
o 341 o 341

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.
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Figure 34d. RXF / RXB Wiring Diagram (Capacity Slide Potentiometer) (5/6)
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rom 30 T lom 340 CT MOUNTED IN STARTER
341 OR MOTOR JUNCTION BOX
(SUPPLIED & MOUNTED BY OTHERS)
342 m e NOTOR AMPS
) SEE QUANTUM IOM MANUAL
RATIO FOR C.T. WIRE SIZNG
ws | | TN L I CT. LKZ (IN) (B0 64000193¢%)
ONE PHASE
344 OF MOTOR ‘
PHD CH 17
345 & F USED ! SUCTION END COMPRESSOR VIBRATION
PHD CHANNELS ARE REFERRED TO AS N7 PINS 2-3, IC17 QUT
346 PHD CH1 THRU PHD CH7
SEE DRAWING 649D5997 PHD CH 18
347 F USED ! DISCHARGE END COMPRESSOR VIBRATION
J18 PINS 2-3, JC18 QUT
348 ‘
CHANNEL 19
349 2 | CONP. MOTOR BEARING VIBRATION
F USED OR BEARING TEWP, RTD (SHAFT SIOE)
INPUT ALTER ‘ 19 PINS 2-3, KC19 OUT
350
wmllk;gﬁ BEARING VIBRATION
- ] g
351 F UsE OR BEARNG TEWP. RID (OPPOSITE SOE)
‘ 120 PINS 2-3, 620 QUT
352 IF BOTH VIBRATION AND TEMPERATURE
ARE USED, TEMPERATURE WILL BE ON
383 | ANALOG BOARD J2 CHANNELS 19 & 20.
| il
354 Al
¥ U0 221 PINS 2-3, JC21' N
355 !
| e
356
L F USD 122 PINS 2-3, €22 N
I
37 4-20 MA INPUT
MCRO SUPPLYING EXCITATION
358 ISOLATED 12 yoc ‘ CHINEL 23
F USED NOTOR STATOR RTD §3
50 8 I J23PNS 2-3, JC23 N
360 ‘ CHANNEL 24
2 F USED s:w LIOC FEEDBACK
361 U e AN 1-2, 04 N
362 ANALOG OUTPUTS ‘
CHANNEL 1
363 ! P/1 CONTROL A - LOOP OR PROGRAMMABLE SELECTABLE
2| F useD TO RE-TRANSMIT ANALOG INPUT
4-20mA
2 |
) CHwNEL 2
365 F USED P/I CONTROL B - LOOP OR PROGRAMMABLE SELECTABLE
TO RE-TRANSMIT ANALOG INPUT
366 ‘ 4-20mA
367 ! w’%& POSITION/CAPACTTY
8 Fuso RE-TRANSUT ANALOG INPUT
368 4-20mA
I CHANNEL 4
39 SEE DWG 649B0935 FOR F USED €-2 COOL LIOC P/1 CONTROL
0 EZ-COOL INSTALLATION ‘ 4-2omA
n I ]
_ CHANNEL 5
372 (B3 CONDENSER ANALOG OUTPUT A (VFD)
ol 8| F uso LOCATE PRESSURE TRANSOUCER ON CHANNEL 11
ANALOG B0 J1
373 o P oL s
2| ¥ usoo CONDENSER ANALOG OUTPUT B (VFD)
374 =0 LOCATE PRESSURE TRANSOUCER ON CHANNEL 11
ANALOG B0 J1
Ol | CHANNEL 7
78 of 8| F uso COMPRESSOR SPEED OUTPUT (VFD)
. o ‘ 1 1007 OR PROGRA SELECTARLE OUIPUT
377 E 8 Fusn I 0 RE-TRANSWT ANALOG INPUT
378
WIRE HARNESS
379 CONNECTOR
380
to 4-401 o 4-401
090.040-WD0035.eps
This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.

Figure 34e. RXF / RXB Wiring Diagram (Capacity Slide Potentiometer) (6/6)
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MAINTENANCE

QUANTUM™ HD UNITY COMPRESSOR CONTROL PANEL

— —

Frick

INDUSTRIAL REFRIGERATION

105
106
07 2
msg
110
m
12
13
14
15
116

"7

CUSTOMER SUPPLEED 115 OR 230 VAC LISTED CONTROL TRANSFORMER
(WTH LISTED DISCONNECT AND OR BRANCH CIRCUIT PROTECTION) POWER SOURCE IS REQUIRED.
ALL POWER 'S SHALL BE GROUNDED ON ONE SIDE.
ISOLATED AND SEPARATED FROM OTHER INDUCTIVE LOADS SUCH AS LIGHTING CRCUITS
OR FROM FRICK SUPPLIED OR SPECFIED STARTER - USE MIN §12AWG FOR FEED.

IF SEPARATE FEED OR VOLTAGE FOR HEATER CIRCUIT IS REQUIRED,
|<— REMOVE JUMPERS 1 TO 101 AND 2 TD 102 & CONNECT
A SEPARATE 115 OR 230 VAC SOURCE 10 101 & 102
(WITH LISTED DISCONNECT AND OR BRANCH CRCUIT PROTECTION). 102

IF 2nd 1KW HIR IS REQD
MOVE WRE f104 TO CBIA

OIL SEPARATOR
- HEATER RELAY
101 p g 103 CROH

106 . 102
TR e & i [HEATER
1A
101l o1 G 104 I 107 H-2
W ienten It {reAiee}

[ 108 H-3 ]
o ¥ b T s LA
WIRING IF USED DR B OTHCRS

RED Hl6 NTV

7 7

na;
nss

121
122
123
124
125
126
127
128

129

135
136

137

fo 141

RED N4 NIV 'WIRING F USED OR BY OTHERS
02-208
CONTROL POWER
@ , oF, o0 e
o1 oy To55°4
5
R/
= HES
HEE
LS ew
RN W
[ mEreD
=| cwpgax
E 24V [ G

NO THREE PHASE WIRING SHALL ENTER OR LEAVE QUANTUM PANEL
OR BE RUN IN SAME CONDUIT AS ANY QUANTUM CONTROL WIRING

ENTERING OR LEAVING QUANTUM CONTROL PANEL.

NO SINGLE PHASE OVER 3O00VAC SHALL ENTER OR LEAVE QUANTUM PANEL

ALL QUANTUM WIRING TO BE 16 AWG STRANDED WIRE UNLESS OTHERWISE STATED

ALL NEUTRAL (EXP: 2 & 2A) WIRNG TO BE WHITE UNLESS OTHERWISE STATED

FOR INSTALLATION OF QUANTUM PACKAGE TEST PROCEDURE SEE MMIB NO. 4.11.10.12

FOR INSTALLATION OF COMPUTER BOARDS & EPROMS (WRIST STRAP) SEE MMIB NO. 4.11.10.11
FOR HIGH POT TEST PROCEDURE SEE MMIB NO. 4.11.10.7

FOR QUANTUM ASSEMBLY AND TEST PROCEDURE SEE MMIB NO. 4.11.10.14

NOTE_1
ALL ANALOG LOW VOLTAGE WIRING TO BE RUN IN SEPARATE CONDUIT FROM ALL OTHER WIRING,
ALL DRAIN WIRES TO BE INSULATED EITHER TOGETHER OR SEPARATELY WITHIN 2" OR CLOSER
IF TERMINATION IF NOT CONFINED OTHERWISE.

Tl
TEMPERATURE WIRING SPECIFICATIONS:
MINIMUM CABLE SIZE FOR SENSOR WIRING TO BE 22 AWG, TWISTED PAR - BELDEN #9320 OR
EQUAL, 20/2 TWISTED PAIR SUGGESTED -IF CABLE HAS A DRAIN WIRE, GROUND DRAIN WIRE AT
ONE END ONLY AND INSULATE OTHER END. 2000 FT. MAX. DISTANCE
NOTE 3
SPECIFICATIONS FOR TEMPERATURE CAPACITY CONTROL: -SETPOINT RANGE: -50°F. TO 100°F.
-TEMPERATURE ASSEMBLY: (FRICK P/N 639A0151G03 WITH 1/2°NPT

-WIRE_AS SHOWN IN_SEPARATE CONDUIT FROM ALL OTHER Wﬁﬁ USE_BELDEN ‘8761 OR _EQUAL.

TE NEUTRAL TO GROUND
AT SOURCE

o 141

ALL NEUTRALS ENTERING
THIS ENCLOSURE SHALL
BE TED TOGETHER AT
SOURCE. NOT N THIS
ENCLOSURE

EARTH BUSBAR AT
POWER SOURCE

OIL SEPARATOR HEATER ()
500N OR 1KW EACH
WRNG T0 BE 14 AWG

PANEL HEATER {OPTIONAL)
200 EACH

COMPRESSOR MOTOR SPACE HEATER (IF SUPPL
(300 WATTS MAXIMUM)

24V0C
1,754 MAX LOAD

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.

090.040-WD0036.eps

Figure 35.RWBII Wiring Diagram (Cap. Slide Potentiometer) (1/6)
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141

142

143

144

145

146

147

151

152

153

161

162

163

170

m

172

173

174

175

176

1m

178

NEY

HOT
§ CUSTOMER SUPPLIED STARTER IF USED
é_ 'ﬁ_ YEL J14 MIW OR EQUAL
mo B OTHERS
STARTER __ STARTER
HoT _M‘i_ " ,_v;uu - NEU
é— —_— —o—N—o— —é
,_7_ YEL 14 WIW OR EOUAL
é_(IROP 'é ﬁ WREO B QMRS
STARTER NS STARTER
o~ — ,_v;uu _____ 2 N = =
QUANTUM TO DBS STARTER STANDARD WIRING
1
@& -— - BKMC_ . £ | vac 1o cuantum Pave
2
& — - LA o1 | neur o quantum pavec
GND
G LIS 5] | ono 10 quavum PaneL
3
& - NG 1 | c1 Hor To ousnTuM PaNEL
4
O — - Buwe .. 4o | c1 on0 o quanTum PaneL
5
1 RO MMS__ . £1 | oumrum vac power
8
& — - i =] | o puwe j1 sTarT/RUN
18
& B MG . COMPRESSOR START/RUN
19
- L ] | o puwe 1 ax
20
5 & L 451 | cowressor aux
e LW _
ST
& —-—- N ] || stuw TR
COMMUNICATIONS WIRING WHEN DBS STARTER IS USED
RS 485 COM CABLE-#9841(24/2) BELDEN OR EQUAL
NETWORK [ IRe n_ GEN CABLE JCOBA124/2) SHOW__ RS 48
PORT N | = [1R- -
ogs | @ ety tptlpeytplulpplptlup <
STARTER E = COMMUNICATIONS WIRING SHALL BE T‘
SEPARATE FRO ALL AC WRNG SRS ey |
P16 ON INTERFACE
.- —{
VYPER WIRING DIAGRAMS & INTERCONNECT
FOR VYPER WRNG DIAGRAVS SEE DWGS:
64906002 - WIRING CONNECTIONS DIAGRAM, YORK VYPER UP TO 565 AMPS FLA, QUANTUM HD
64906003 - WIRING CONNECTIONS DIAGRAM, YORK VYPER ABOVE 565 THRU 1180 AMPS, QUANTUM HD
64906004~ WIRNG CONNECTIONS DIAGRAM, ENHANCER, QUANTUM HD

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.

2

COMPRESSOR MOTOR STARTER

FF_STARTER CONTAINS MULTIPLE CONTICTORS.
RELAYS & TIMERS, ADD SUPPRESSORS Al

EACH COL.

0r) woy

IF TOTAL LOAD OF STARTER COIL(S) IS MORE
THAN 2 AWPS, WIRE PER LINES 142 & 143

FF TOTAL LOAD OF STARTER COIL(S) IS LESS
THAN 2 AMPS, WIRING MAY BE PER LINE144.

OIL PUMP §1 STARTER

FF_STARTER CONTAINS MULTIPLE I:ONTIHORS.
RELAYS & TIMERS, ADD SUPPRESSORS Al

EACH COL.

IF TOTAL LOAD OF STARTER COIL(S) IS MORE
THAN 2 AWPS, WIRE PER LINES 146 & 147

2

lo 2-201

090.040-WD0037.eps

Figure 35a. RWBII Wiring Diagram (Capacity Slide Potentiometer) (2/6)
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QUANTUM™ HD UNITY COMPRESSOR CONTROL PANEL
MAINTENANCE

— —

Frick

INDUSTRIAL REFRIGERATION

from 1-180 N
201 [ e () ENCLOSIRE AR CIRCULATON, FAN
r (0PTIONAL)
202 ! " WAN OLL INJECTION FEED
i .- MIRCD.IF, USED (R B DTHERS A (FULL & CYCLIG OIL PUMPS - ONLY
203 i r USED WITH VERTICAL SEPS.)
i @._.ym'_rm.mmm 4 SEPARATOR EQUALTZING SOLENDID
204 i T v {ONLY USED WTH VERTICAL SEPS.)
205 i 70, MECO I U0 R b RS ": LIOC PRESS REGULATOR
i - (ONLY ON BOOSTERS WITH LIOUID INECTION)
6§ A5 MOwe MY 6
206
from 1-118 RED 16 NI 20 2 ul6 MIV COMPRESSOR RUN TE METER
207 6
o 267
208 RED bl NIV HOTOR SPACE HENER
NCQL- 114
209 —RGBD M -PL COWRESSOR STAT/RUN
Flo 18 )8 1 T 2 SEE CUSTOVER STARTER INFORMATION LN 141
210 @S B F - 012
ust 2 0 F2m
211 @ [ &—\wmn7 ]
& (B OTHERS) 5 |5 7| 2 COMPRESSOR CONFRUED RUNNING
1 VT TS W
2 i L
e
213 @o’v—o—aé ~~~~~ é— -------- i .L@.—, Noot- g
Ms2 19 19 19 Fa
214 |33|5 --------- 9 p-----[83----- @i OlL PUNP 1 CONFRMED RUNNNG
(BY OTHERS)
215
216 DIG BD 81 - P2
s 17
217 17 SUDE VALVE LOAD
FOOUT 16
218 IR 16 SLIDE VALVE UNLOAD
2 2
5
219 @ AT 5 o p2 © W1 116 W
Frour |
220 @D VOLUME INCREASE
FBour 14
21 v 14 VOLUNE DECREASE
222
223
224 DIG 8D 81 - P3
Foour |
225 DTS S P— LIQUID INJECTION O1L COOLING (F USED)
oo 12| 1
226 @O M 5555 O G o™ OUAL PORT LIOC (HIGH Vi) (I USED)
5 |5 o2 —
227 @ T o P3
228 DI Pl L —
WREO  USED OR BV OIHERS ECONOWIZER
.. Flzout 1
229 @Jbs\p—g,\ --m},o—ﬁs—wn—“-é,—mm ~~~ ~~ BALANCE PISTON
230
231
232
233
234
235
236
237
238
239
240
5 2
o 241 o 241

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.
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Figure 35b. RWBII Wiring Diagram (Capacity Slide Potentiometer) (3/6)
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from 240 Irom 240
] 2
241
242
243 3
244 2
245
246
247
248
249 DIG BD Bl - P4
250 m-&mrm“— SEPARATOR LOW OIL LEVEL SAFETY
5 flam HIGH LIOUID LEVEL FROM SYSTEW
251 S\ (SAFE CL0ED)
2
252 T o P4 b T
fsout 2 S1-1 STARIER SHUNT TRIP (ENERGIZED T0 TRP)
253 @‘\,_8_..22 .............. o Yo INTERLOCK T0 STARTER CIRCUIT BREAKER
WRED ¥ USED OR BY OTHERS ST W SHUNT TRIP DEVICE
FI60UT
254 @is 22V Y (N HOT GAS BYPASS (I USED)
255
256 DGBD W - FS PROGRAVWABLE. SHUTOONN OR ALARM
5 5 AX 1 28 DIGTAL AUX INPUT A
257 ONumvmiowe s T @ we ons (SHFE 0L0SED)
: 5 A J2 2 PROGRAMMABLE SHUTDONN OR ALARM
258 | v i an O 1 & camm
5 5 |5
259 I T o P5 W1 116 WY
5 30 |30 PN
260 i"m‘waﬁéﬁ{"‘l "'"vh'in'iibﬁiﬁs'"" |‘_00_|9__:| REMOTE START/RUN/STOP
i 31 |31 FON_. _ ..
261 ~wico s oS 1 b iR e .é.—c\s[qqo_zq_] PERMISSNVE START
262
263
264
QL SEPARATOR HEATER RELAY
265 ® i-not-isi-110
AARM OUTPUT
266 (ENERGIZES ON ALARM)
267 ®
Irom 207 SHUTDOWN OUTPUT
268 {DE-ENERGIZES O SHUTDOWN)
269 @ POWER ASSST (F USED)
270
NOTE 1
271 A SURGE SUPPRESSOR SHALL BE INSTALLED ACROSS ALL INDUCTVE
LOADS IN QUANTUM AND IF SHOWN, ON DEVICES OUTSIDE OF GUANTUM.
272 WM SURGE SUPPRESSOR
SUPRESSOR SPECIFICATIONS:
273 RC NETWORK CONSISTING OF A 0.1 ufD CAPACITOR 600VDC
IN'SERIES WITH A 47 OFM RESISTOR.
274
NOIE 2 w-§
SOLENOID WRING IF DN CONNECTORS ARE USED: 0o o—NEU
275 IF_ANY OTHER DEVICES USE DIN CONNECTORS, THE HOT WILL ALWAYS
BE PIN 1 AND NEUTRAL PIN 2.
276 INDICATES DEVICES WIRED AT FACTORY
277 B ~ INDICATES DEWICES SUPPLIED BY FACTORY OR
OTHERS WHEN OPTIONAL OR REQUIRED.
----------- INDICATES DEVICES WIRNG BY OTHERS - ALL WIRNG
278 ENTERING CONTROL CENTER (INCLUDING GROUND & NEUTRAL)
10 B J14AWG STRANDED WIRES UNLESS SPECIFED OTHERWISE.
279
@ REPRESENTS TERMNALS IN QUANTUM CONTROL PANEL
80 |, [S] REPRESENTS TERMNALS IN STARTER WHEN SUPPLIED BY FACTORY 2
to 03-301 o 03-301

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.
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Figure 35c. RWBII Wiring Diagram (Capacity Slide Potentiometer) (4/6)
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JUMPERS J** & JC** ARE FOR

- from 02-280 Y from 02-260 anoc 8o 1 | B40D0195H** ANALOG BOARDS.
302 TE-1 ™7 L Ll (= 5] CHANNEL 1
o 8 Ko Lax | -lLel SUCTION TEMPERATURE
. T Bu Fu o PN 1-2
CAaLE 1 <
WHT WHT
304 ~ o1 CHANNEL 2
w2 g i Ko Lax | -le DISCHARGE. TEMPERATURE
308 LG R R 42 Pis 1-2
CABLE 2 <
306
WHT WHT
307 -3 O CHANNEL 3
o 98 T Xax Xox | OlL TEMPERATURE
308 T e po | 35 PINS 1-2
CABLE |3 = '
WHT WHT
309 TE-4 o CHANNEL 4
o 8 I ¢ ) CT =R SEPARATOR TEMPERATURE
310 7 Bw  pw | j HPINS 1-2
CABLE 4 =
3 I
Wil Wil
312 TE-5 --—-- --—--—--—0--—0O-1 CHANNEL 5
co 8:_7.,!_ IR (T S b it LEAVING PROCESS TENPERATURE
. CAPACITY CONTROL
313 TTeREpTT T % o WRED F USED BY OTHERS
@ @ 35 PINS 1-2
314 PE-1 + T {m ]
0-500psa [ s [y [Twa it CHANEL 6
1-5v0C 33 | OIL PRESSURE
315 -7 (= EN} J6 PINS 1-2
= 0
6 CBLE 6
RED RED
317 PE-2 + O+ CHANNEL 7
0-500 PSIA s ; ; [y [ T Ol FLTER PRESSURE
318 1-00 - >—|§1 L] % = O 7S 1-2
— = 67
8 D el R CHANEL 8
PE-3 O™ i o OISCHARGE PRESSURE
320 0-500 PSA s I =8 38 PINS 1-2
5 ) 1-50C _ _7»2_% ]& =N
321 —= 76 CABLE 8
322 PE-4 T I"’" | I"’" = 9
0-200 PSA s Iyt =" SUCTION' PRESSURE
323 1-50C i _7»2_% I]kf p 19 PINS 1-2
= 3

CHANNEL 10
NTERNG PROCESS TEMPERATURE

A i ¢ WRED I 1S B QNS
2 Mo 310 PN 1-2
=1
326 =
327 CHANNEL 11
SYSTEM DISCHARGE PRESS
328 1-5 VO PRESS SHONN
USE WITH CONDENSER CONTROL
N1 PNS 1-2
3 CHAWNEL 12
ORVE SPEED (RPW)
330 (VSD, TURBNE, ETC)
4-20mA
331 312 PINS 1-2
PE G w0
332 - T Tl CHANNEL 13
B s.—,'»;—""————\'“—— (Engaummmmssum
I — i3 12
[
334 CABLE J13
3 w0
335 POT-2 $.2 [y CHANEL 14
1K OWS ¢y | CAPACITY SLIOE POSITION
METER
336
CABLE 14
337 ! R0 LU
Wi-1 52 | Tyt P CHAWEL 15
338 KOS 3y |Jax Uax | VOLUVE SLIDE POSITION
339 va s ol-3
I CHAWNEL 16
NOTOR ANPS
340 gl ALTERNATE. NETHOD. USING.
034 ylo 341 - 4-20mA LK2 (OUT) (80 64000193++)

J16 PINS 1-2 (BD 64000195H**)

090.040-WD0040.eps

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.

Figure 35d. RWBII Wiring Diagram (Capacity Slide Potentiometer) (5/6)
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Page 101

341

342

343

344

354

355

356

357

358

362

363

364

365

366

367

368

369

370

372

373

374

375

376

377

378

379

5
from 340

to 401

from 340

D
RATIO

CT MOUNTED IN STARTER
OR MOTOR JUNCTION BOX
(SUPPLIED & MOUNTED BY OTHERS)

ONE PHASE
OF MOTOR

PHD CHANNELS ARE REFERRED TO AS
PHD CH1 THRU PHD CH7
SEE DRAWING 649D5997

INPUT ALTERNATIVES

4-20 MA INPUT
EXTERNAL POWER SUPPLY EXCITATION ®

ISOLATED

4-20 vA
DEVICE
BY FRICK

MICRO

4-20 MA INPUT

MICRO SUPPLYING EXCITATION 12 voc

to 401

ANALOG OUTPUTS

SEE DWG 649B0935 FOR
EZ—-COOL INSTALLATION

5 F USED

3 F USED

8 ruseo

9 Fouseo

F USED

F USED

% Fuseo

F USED

2| IF USED

20

IF USED

oo

Yid

oo
00

IF USED

IF USED

(oo
“wo

IF USED

IF USED

2| IF useD

00 00 00

F USED

(oo

F_USED
ST

P D¢ PONE— |
ooooooooan

MOTOR AMPS
SEE QUANTUM 10M MANUAL

FOR C.1. WIRE SIZNG
CI. LKZ (N) (B0 64000193+)

PHD CH 17
SUCTION END COMPRESSOR VIBRATION

J17 PINS 2-3, JC17 oUT

PHD CH 18
DISCHARGE END COMPRESSOR VIBRATION
J18 PINS 2-3, JC18 OUT

CHANNEL 19
COMP. MOTOR BEARING VIBRATION

OR BEARING TEMP, RTD (SHAFT SIDE)
19 PINS 2-3, JC19 OUT

CHANNEL 20
COMP. MOTOR BEARING VIBRATION

OR BEARING TEMP. RTD (OPPOSITE SIDE)
J20 PINS 2-3, JC20 OUT

F BOTH VIBRATION AND TEMPERATURE
ARE USED, TEMPERATURE WILL BE ON

ANALOG BOARD f2 CHANNELS 19 & 20.

CHANNEL 21
NOTOR STATOR RTD §1
J21 PNS 2-3, )21 N

CHANNEL 22
MOTOR STATOR RID f2
J22 PINS 2-3, JC22 IN

CHANNEL 23
NOTOR STATOR RTD §3
423 PNS 2-3, C23 N

CHANNEL 24
E-Z COOL LIOC FEEDBACK

4-20mA
J24 PINS 1-2, JC24 IN

CHANNEL 1

P/l CONTROL A - LOOP OR PROGRAWMABLE SELECTABLE
TO RE-TRANSMIT ANALOG INPUT

4-20mA

CHANNEL 2

P/l CONTROL B - LOOP OR PROGRAMMABLE SELECTABLE
TO RE-TRANSMIT ANALOG INPUT

4-20mA

CHANNEL 3

PROGRAM SELECTABLE QUTPUT OR TO RE-TRANSMIT ANALOG INPUT
SLIDE VALVE POSITION/CAPACITY

4-20mA

CHANNEL 4
€-2 COOL LIOC P/I CONTROL
4-20mA

CHANNEL 5

CONDENSER ANALOG OUTPUT A (VFD)

LOCATE PRESSURE TRANSDUCER ON CHANNEL 11
ANALOG 8D f1

CHANNEL 6
CONDENSER ANALOG OUTPUT B (VFD)

LOCATE. PRESSURE TRANSDUCER ON CHANNEL 11
ANALOG B0 J1

CHANNEL 7
COMPRESSOR SPEED OUTPUT (VFD)

CHANNEL 8
P/ LOOP OR PROGRAM SELECTABLE OUTPUT
TO RE-TRANSMIT ANALOG INPUT

WIRE HARNESS
CONNECTOR

090.040-WD0041.eps

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,

always refer to the actual drawings that are included with the control panel for the latest information.

Figure 35e. RWBII Wiring Diagram (Capacity Slide Potentiometer) (6/6)
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INDUSTRIAL REFRIGERATION

7g

12
"3
14
15
16

nz
18
|19§
121
122
123
124
125
126

127

128

135
136

137

CUSTOMER SUPPLED 115 OR 230 VAC LISTED CONTROL TRANSFORMER
(WITH LISTED DISCONNECT AND OR BRANCH CIRCUIT PROTECTION) POWER SOURCE IS REQUIRED.
ALL POWER SOURCES SHALL BE GROUNDED ON ONE SIDE.
ISOLATED AND S{PAMTED FROM OTHER INDUCTIVE LOADS SUCH AS LIGHTING CIRCUITS
OR FROM FRICK SUPPLIED OR SPECIFIED STARTER - USE MIN J12ANG FOR FEED, — |

IF SEPARATE FEED OR VOLTAGE FOR HEATER CIRCUIT IS REQUIRED,
|—— REMOVE JUMPERS 1 TO 101 AND 2 TO 102 & CONNECT
A SEPARATE 115 OR 230 VAC SOURCE T0 101 & 102

(WITH LISTED DISCONNECT AND OR BRANCH CIRCUIT PROTECTION). 102

F 2nd 1KW HIR IS REQ'D
MOVE WIRE 104 T CBIA L

OL SEPARATOR
HEATER RELAY

RED N4 HIY

83 HIR-1
VRIS ¥ USED OR BY OWERS (2 109 AR

MOTOR SPACE HEATER
7 CRSH

RED HI4 MTV
02-208

CONTROL POWER JNPERBAR
OFF

Test 4

o 141

(€d) Z W]
3

WNOILJO

(£d) | W]
g

CPU BOARD

COMMUNICATION
INTERFACE BOARD

NO THREE PHASE WIRING SHALL ENTER OR LEAVE QUANTUM PANEL

OR BE RUN IN SAME CONDUIT AS ANY QUANTUM CONTROL WIRING

ENTERING OR LEAVING QUANTUM CONTROL PANEL.

NO SINGLE PHASE OVER 300VAC SHALL ENTER OR LEAVE QUANTUM PANEL

ALL QUANTUM WIRING TO BE f16 AWG STRANDED WIRE UNLESS OTHERWISE STATED

ALL NEUTRAL (EXP: 2 & 2A) WIRING TO BE WHITE UNLESS OTHERWISE STATED

FOR INSTALLATION OF QUANTUM PACKAGE TEST PROCEDURE SEE MMIB NO. 4.11.10.12

FOR INSTALLATION OF COMPUTER BOARDS & EPRONS (WRIST STRAP) SEE MMIB NO. 4.11.10.11
FOR HIGH POT TEST PROCEDURE SEE MMIB NO. 4.11.10.7

FOR QUANTUM ASSEMBLY AND TEST PROCEDURE SEE MMIB NO. 4.11.10.14

NOTE 1

ALL ANALOG LOW VOLTAGE WIRING TO BE RUN IN SEPARATE CONDUIT FROM ALL OTHER WIRING.
ALL DRAIN WRES TO BE INSULATED EITHER TOGETHER OR SEPARATELY WITHIN 2° OR CLOSER
IF TERMINATION IF NOT CONFINED OTHERWISE.

NOTE 2

TEMPERATURE WIRING SPECIFICATIONS:

MINIMUM CABLE SIZE FOR SENSOR WIRING TO BE 22 AWG, TWISTED PAR - BELDEN §9320 OR
EOUAL, 20/2 TWISTED PAR SUCGESTED —IF CABLE HAS A DRAN WIRE. GROUND DRAIN WIRE AT
ONE END ONLY AND INSULATE OTHER END. 2000 FT. MAX. DISTANCE

NOTE 3

SPECIFICATIONS FOR TEMPERATURE CAPACITY CONTROL: -~SETPOINT RANGE: -50°F. T 100'F.
~TEUPERATURE ASSEWELY: (FRICK P/N 6304015103 WIH 1/2°WPT

m HIR4
- — s sy - — A @

e o

TE NEUTRAL TO GROUND
AT SOURCE

o 141

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

EARTH BUSBAR AT
POWER SOURCE

OL SEPARATOR HEATER ()
500N OR KW EACH
WRING T0 BE 14 AYG

PANEL HEATER (OPTIONAL)
200W EACH

CONPRESSOR MOTOR SPACE HEATER (F SUPPLIED)
(300 WATTS MAXIMUM)

24vC
1.75A MAX LOAD

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.
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Figure 36.RDB Wiring Diagram

(1/6)
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145

146

147

148

173

174

175

176

1m

o 2-201

YL 'u MIW OR EQUAL
1
& /B2 -
STARTER _vey ju4__ I _——
HoT —I I—

& —— %
& ’_@\_; -

—o—N—o——é

YEL 14 MW OR EQUAL

4

485 COM CM-IQS‘I(NH) BELDEN OR EQUAL

GEN CABLE JC0841(24/2) SHONN

64906002 - WIRING CONNECTIONS DIAGRAM, YORK VYPER

64906003 - WIRING CONNECTIONS DIAGRAM, YORK VYPER

NEY

o * o __STM[TIER

VAC TO QUANTUM PANEL
NEUT TO QUANTUM PANEL
GND TO QUANTUM PANEL
CT HOT TO QUANTUM PANEL
CT GND TO QUANTUM PANEL
QUANTUM VAC POWER

OlL PUMP #1 START/RUN
COMPRESSOR START/RUN
OlL PUWP #1 AUX

COMPRESSOR AUX 2

o 2-201

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.

COMPRESSOR MOTOR STARTER

F STARTER CONTAINS MULTIPLE CONTICTORS,
RELAYS & TIMERS, ADD SUPPRESSORS Al

EACH COIL.

FF TOTAL LOAD OF STARTER COL(S) IS MORE
THAN 2 AMPS, WIRE PER LINES 142 & 143

FF TOTAL LOAD OF STARTER COL(S) IS LESS
THAN 2 AMPS, WIRING MAY BE PER LINE144,

OlL PUWP J1 STARTER

F_STARTER CONTAINS MULTIPLE CONTACTORS,
RELAYS & TINERS, ADD SUPPRESSORS AT
EACH COIL.

IF TOTAL LOAD OF STARTER COL(S) IS MORE
THAN 2 AMPS, WIRE PER LINES 146 & 147

090.040-WDO0043.eps

Figure 36a. RDB Wiring Diagram (2/6)
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from 1-180 rom 1-180
201 ’ VIRED IF USED OR BY OTHERS o
e mne e NI VSED (R B DVVERS,_ C&;@J&K X ENCLOSURE. AIR CIRCULATION FAN
202 i (0PTIONAL)
203 :
204 i
i 2
205 ; 0 _ RO 150 R B WS LOC PRESS RECULAIOR
i - (ONLY ON BOOSTERS WITH LIOUID IECTION)
206 6 6 w6 o
rom 1-118 20 ge e NIV 5 o COMPRESSOR RUN TIVE VETER
207 6
0 267 2
208 %D 1l MV KOTOR SPACE HEATER
NCat-114
209 DIG 8D 81 - PI coeresan o
Frour 8 1 & & 2 SEE CUSTONER STARTER INFORMATION LN 141
210 @O fot——, T O Mo
o st ) 0 Fam
211 f-oeeees o s &z ]
(BY OTHERS) s | s 2| o COMPRESSOR CONFRNED RUNNING
212
G SR 0 LS o 1 6
s =
213 @Dy ® wre
i Ns2 1919 49 |19 Fam ne
AT (2 — 1 b--o-fo-----@——O0—<\s{Wn 1 ] OL PUNP §1 CONFIRUED RUNNNG
(BY OTHERS)
215
216 _ DIGBD B - P2
FSOUT 17 17
217 005 Y\ 9—Of+—+ =+ — FUTURE
FEOUT 16 -3
218 16 ooy 50% CAPACITY (F USED)
2
5
219 @ S Sl P2 b W16
FI0UT 1 w-1
20 @AY 15 ooy 75% CAPACTY
FBOUT 14 -2
221 a5\ " oAy 100% cenemy
CAPACITY OUTPUTS
222 oA
jsoL 25 50 75 100
223 *50% JOFF| ON | ON | ON
75% OFF [ OFF | ON ON
100% OFF | OFF | OFF | ON
224 _ DIGBO B -P3
foour 1 13 -1 LIQUD IVECTION OL COOLING (F USED)
225 W IN—O1 i ¢ it 67 oives 7oV oY ¢ (F 0
. FoouT 12 12
226 @.‘D‘\?—O'ﬁg?&—o o8 o aness NoT USED
5 5 W uw
227 Os RO 16 VW o P~3 O?
FlIouT 11 1
228 WO TDANS—OT 5175 765 o8 v onvees Nar USED
.. FI200T 1
229 Wiz gx'ihi;"or_ SED OR BY OTHERS NOT LSED
230
231
232
233
234
235
236
237
238
239
240
5 2
o 241 to 241

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.
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Figure 36b. RDB Wiring Diagram (3/6)



F_ric_k QUANTUM™ HD UNITY COMPRESSOR CONTROL PANEL 090.070-M (MAR 2018)
MAINTENANCE Page 105
from 240 from 240
] 2
241
242
243 9
244 2
245
246
247
248
249 DIG BD 81 - P4
LSL-1 o4 g | 24 FIm
250 o2 m C—a\sfuoo 13 | SEPARATOR LOW OL LEVEL SAFETY
5 FIAN HIGH LIOUID LEVEL FROM SYSTEM
251 @ gaswiien ! H e o o [0 -mm ) (s#F CLOSED)
252 @ T 51 P4 WA 116 i
FASOUT 2 ST-1 STARTER SHUNT TRIP (ENERGIZED TO TRIP)
253 @;\,_?)_ ................. DN o7 W INTERLOCK 10 STARTER CRCUIT BREAKER
WRED F USED OR BY OTHERS ST SHUNT TRIP DEVICE
. FsouT 27 | 97 w
254 WiiE O 2 iy e g T HOT GAS BYPASS (IF USED)
255
256 PROGRAMMABLE SHUTDOWN OR ALARM
DIGITAL AUX INPUT A
257 (SAFE CLOSED)
PROGRAMMABLE SHUTOOWN OR ALARM
258 DIGITAL AUX INPUT B
2 0)2 (SAFE CLOSED)
259 WHT J16 uTW
260 REMOTE. START/RUN/STOP
261 PERMISSVE START
262
263
264
%01 1075?"!’:93?1%“'
265 ©
ALARM OUTPUT
266 (ENERGIZES ON ALARM)
267 ©
SHUTDOWN OUTPUT
268 (DE-ENERGIZES ON SHUTDOWN)
269 —@©  POWER ASSIST (F USED)
270
NOTE 1;
2n A SURGE SUPPRESSOR SHALL BE INSTALLED ACROSS ALL INDUCTIVE
LOADS IN QUANTUM AND IF SHOWN, ON DEVICES OUTSIDE OF QUANTUM.
272 E=58 SURGE SUPPRESSOR
SUPRESSOR SPECIFICATIONS:
273 RC NETWORK CONSISTING OF A 0.1 uFD CAPACITOR 600VDC
IN SERIES WITH A 47 OHM RESISTOR.
274
NOTE 2: n-f
SOLENOID WRING IF DN CONNECTORS ARE USED: MOl—roo—NEV
275 IF_ANY OTHER DEVICES USE DIN CONNECTORS, THE HOT WILL ALWAYS
BE PIN 1 AND NEUTRAL PIN 2.
276 INDICATES DEVICES WIRED AT FACTORY
277 e = INDICATES DEVICES SUPPLIED BY FACTORY OR
QTHERS WHEN OPTIONAL OR REQUIRED.
----------- INDICATES DEVICES WIRING BY OTHERS - ALL WIRING
278 ENTERING CONTROL CENTER (INCLUDING GROUND & NEUTRAL)
T0 BE §14AWG STRANDED WIRES UNLESS SPECIFIED OTHERWISE.
279
@ REPRESENTS TERMINALS IN QUANTUM CONTROL PANEL
280 | [S] REPRESENTS TERMINALS IN STARTER WHEN SUPPLED BY FACTORY 2
lo 03-301 to 03-301
090.040-WD0045.eps
This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.

Figure 36c. RDB Wiring Diagram (4/6)
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JUMPERS J** & JC** ARE FOR
from 02-280 Y from 02-280 anaLoG B0 1 ILB40DO195H** ANALOG BOARDS.
301 -
WHT WHT
302 - CHANNEL 1
= 8 T Xax Xax SUCTION TEMPERATURE
I J1 PINS 1-2
303
304 - ‘ CHANNEL 2 3
Il%ll; 8 DISCHARGE TEMPERATURE
308 I J2 PINS 1-2
306 |
I
307 - CHANNEL 3
Il(%ll)j 8 OIL TEMPERATURE
308 43 PINS 1-2
309 Te-4 U oL 4
Ko 8 ‘ SEPARATOR TEMPERATURE
J4 PINS 1-.
310
31 I
CHANNEL 5
312 T€-5 8: ‘ LEAVING PROCESS TEMPERATURE
K10 CAPACITY
I WIRED IF USED BY OTHERS
313 J5 PINS 1-2
314 PE-1 + ‘ 3
CHANNEL 6
0-500 PSIA S
- OIL PRESSURE
318 1-50¢ - 'oEens iz
316 = |
37 -2 g " w7
0-500 PSIA s FILTER PRESSURE
318 1-50c - ‘ 17 NS 1-2
319 = !
RED RED CHANNEL 8
PE-3 ™ ™ A g DISCHARGE_ PRESSURE
320 0-500 P sy i = 18 PINS 1-2
o I I T — TS .
= ©% CABLE [8
2 ot [ T 1 Pra— | G e
0-200 PSIA s fom
323 1-5v0C -_?il ™ [ Jax o I J9PINS 1-2
324 o= ¢ w CABLE J9 W ‘ 3
TE-6 - - . —1o CHANNEL 1
- = L
-------- (=] WIRED IF USED BY OTHERS
326 CABLE f10 = ‘
| CHaNNEL 11
327 () SYSTEM DISCHARGE PRESS
o U5E WTH CONDENRER CONTROL
328 = J11PINS 1-2
: I L 12
320 o DRVE SPEED (RPV)
o) ‘ (vSD, TURBINE, EIC)
330 O 4-20mA
J12 PNS 1-2
kX1 I 1
332 o ¥ | CHANNEL 13
0-500 PSIA H ECONOMZER MONTORNG PRESSURE
333 1-onc - I (0PTIONAL
J13 PNS 1-2
334 = ‘ 3
CHANNEL 14
I NOT USED
335
336 ‘
337 I
CHANNEL 15
| NOT USED
338
I CHANNEL 16
339 VOTOR AMPS
ALTERNATE METHOD USING
340 4-20mA LK2 (OuT) (8D 64000‘1‘9301“)
1o 341 o 341 J16 PINS 1-2 (BD 640D0195H*)
090.040-WDO0046.eps
This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.

Figure 36d. RDB Wiring Diagram (5/6)
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from 340 Yfrom 340 CT MOUNTED IN STARTER

OR MOTOR JUNCTION BOX

(SUPPLIED & NOUNTED BY OTHERS) OTOR AMPS

o~ p

2 ar S ] SEE QUANTUM IOM
s y FOR CI. WRE SIZNG

C.T. LK2 (IN) (BD 640D0193H*)

PHD CH 17
SUCTION END COMPRESSOR VIBRATION
DEFAULT SETPOINTS: RANGE: O- 30oF
HALARN @ 35qF, 99 SEC DELAY

H SHUTDOWN © 10.00F, 1 SEC DELAY
17 PINS 2-3, 4C17 QUT

PHD CH 18

DISCHARGE END COMPRESSOR VIBRATION
OEFAULT SETPOINTS: RANGE: O- 30oF

H 350F, 99 SEC DELAY

H SHUTDOWN © 10.00F, | SEC DELAY
J18 PINS 2-3, JC1B QUT

CHANNEL 19
CONP, NOTOR BEARING VIBRATION
OR BEARNG TENP, RID (SHAT SIDE)
319 PINS 2-3, JC19 QUT

CHANNEL 20

COMP. NOTOR BEARING VIBRATION

OR BEARNG TEMP. RTD (OPPOSITE SIDE)
J20 PINS 2-3, JC20 QUT

ONE PHASE
344 OF MOTOR

g I useo
PHD CHANNELS ARE REFERRED TO AS
346 PHD CH1 THRU PHD CH7

SEE DRAWING 649D5997
& ¥ useo

349 3 IF UsED

INPUT_ALTERNATIVES

4-20 MA INPUT
EXTERNAL POWER SUPPLY EXCITATION ®

350

351 o IF USED

352 DEVICE v,
IF_BOTH VIBRATION AND TEVPERATURE
ARE. USED, TEWPERATURE WILL BE ON

RI A
353 EXTERNAL)  +—() ANALOG BOARD f2 CHANNELS 19 & 20.

CHANNEL 21
WOTOR STATOR RTD f1
121 PINS 2-3, JC21 N

354

o] F USED

4-20 MA INPUT
355 DEVICE SUPPLYING EXCITATION ®

CHANNEL 22
MOTOR STATOR RTD §2
J22 PINS 2-3, JC22 N

356 Sl IF USED

7
* 4-20 WA INPUT

MCRO SUPPLYNG EXCITATION
ISOLATI

38 e B e e CHNNEL 23

WOTOR STATOR RTD 3

3 IF o 123 PINS 2-3, 23 N

DEVICE
359 BY FRICK
MICRO = S

360

F USED -2 OO X FECDBHCK

361

382 ANALOG OUTPUTS

363

J24 PINS 1-2, JC24 N

CHANNEL |

P/l CONTROL A - LOOP OR PROGRAMMABLE SELECTABLE
TO RE-TRANSMIT ANALOG INPUT

4-20mA

IF USED

364
CHANNEL 2

365 P/I CONTROL B - LOOP OR PROGRAMMABLE SELECTABLE

TO RE-TRANSMIT ANALOG INPUT

4-20mA

IF USED
366

CHANNEL 3
367 2 PROGRAM SELECTABLE QUTPUT OR TO RE-TRANSMIT ANALOG INPUT
IF USED m&v{ POSITION/CAPACITY

368
3 SEE DWG 64980935 FOR £ B0 oc Pt controe
570 EZ—COOL INSTALLATION 4-20m

IF USED

n

CHANNEL 5
CONDENSER ANALOG OUTPUT A (VFD)

7.
372 LOCATE PRESSURE TRANSDUCER ON CHANNEL 11
ANLOG B0 1

F USED

373 CHANNEL 6

CONDENSER ANALOG OUTPUT B (VD)
LOCATE PRESSURE TRANSOUCER ON CHANNEL 11
ANALOG BD f1

CHANNEL 7
COMPRESSOR SPEED OUTPUT (VFD)

F USED

375 F USED

376

I
I
I
I
I
I
I
I
I
‘ CHANNEL 24
I
I
I
I
I
I
I
I
I

IF USED

(00 00 00 00

CHANNEL B
P/ LOOP OR PROGRAM SELECTABLE OUTPUT
527 T0 RE- TRANSNIT ANALOG INPUT

378

379

fo 401 lo 401

090.040-WD0047.eps

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.

Figure 36e. RDB Wiring Diagram (6/6)
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INDUSTRIAL REFRIGERATION

F 80TH COMPRPESSOR WOMOR

VIBRANON AND EMPCRATURE

NONTOR ARE REOURED, A 2nd
MNALOG BOARD IS REQUIRED. ]
USE CHANNELS 19 & J20

i T o

WHCH 15 ANALOG 80 §2 PLUC PS8 ‘
M,

T ia

\ Ay

E

E i

TEVPCRATUR
100 0 mmum's [ L

L™ ]

[pu CABLE T4
USE BEL|

#93120(20/2) OR EQUAL
KEEP EEPIRATE FROM AC WRING

3 WRE PREFERI

TP IRATURE
100 04M PLATRM RTI'S DWLY

N—g —

JUMPERS . & JC™ ARE FOR
640001 95H** ANALDG BDARDS.

VOTOR M
SEE QUANTUM 10M MANUAL

FOR CI. W SZNG

GI. K2 ON) (B0 G40001931P+)

H AU B S5F, 90 SEC
H SHUIODW @ 1.0 o, | SEC OELAY

IIEIHHE [HD &ﬂlgﬂﬂ VIBRABON

HAIMI..I.H , 99 SEC DELAY
H SHUIODW ® 10D oF, | SEC DELAY
HillDWIﬂ. o
mréevn!nn

HAIMIIJ.H , 99 SEC DELAY
H SHUIODMWN © 10D gF. | SEC DELAY

HAIMI.J.V. SEC DELAY
H SHUIODMW © 10D gF. | SEC DELAY

:"IJ CH 3 (CH 19)

MOTOR BEARNG A1 SHAFT
4-20 mi

J19 PR6 1-2, LIS IN

PHD CH 4 (4 20)
TEMPERATURE

MOTOR BEARING OPF SHAFT
4-20 mA

JNPRS 1-2, L0 IN

PHD CHANNEL 5 (D4 21,
DEFMILT SETRONTS:

100 OHN ALATINUM D.OD3B5 TCR
421 PO 2-3 21 IN

PHO CHANNEL 6 (D4 22)
DEFMULT SETFONTS: SEE NDE 1

SIAIOR
100 GHN PLATMUM 0.00385 10R
12 PR6 2-3, K22 N

PHO CHAWNEL 7 (D4 23)
VOOR

CEFMULT SETFONIS: SEE NDE 1
100 CHN PLATMM 0.00335 1
123 PR 2-3, 23 N
CHANIEL 24 (CH 24}

€-2 CODL LOC FECOBACK
+-20mA

24 PR 1-2 £ N

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.

HSEMIHSGNNFWMIMBSM’MWAS
STARTIG. PO ICE THE COMPRESSOR IS RUNNING BASELINE
VLII'.SSHIM.I)EE'&IREDH THE ALARM AND SHUTOGAN
VLIISRE‘II’H'IHRB’MEI’OWE INTIAL BASELINE

ONCE_RUNNING “IIE BASELINE AND
AIUST SET PONS K0

BASELNE x 2.0 MI

BASELINE x 3.0 SHUTDOWN

SPAN 32 X0 482F.

ALARM SP.- 194F
SHUTDOWN S.P.- 203F.

5 SEC DELAY-CHECK ALWAYS

MITE &

MACAL SETTNGS

SEE NOTOR SPEC SH1 FOR VERIFICATION OF TCMPCRATURE VALUES
MOTOR SHAFT INGS

HI SHDOWN: 221 F, 5 SEC DELAY

HI ALARM; 203 F., 5 SEC DELAY

OGS
HI SAXTOMN: 311 F, 5 SEC DELAY
HIAMRN; 32 T, 5 SEC OELAY

WEHDIHINEMIEWSIMLYMM
MWUAH‘M’ESK‘HWEEWDE

HEHI‘IE.

THERE ARE USUALY 6 MO'S FOR WOTOR SIATORS (5 L
WH!MS)W!HDS(I’SJHUED)MWI
WTH NG SPARES.

090.040-WD0016.eps

Figure 37. PhD Wiring Diagram
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- -
5 2
NO THREE PHASE WIRING SHALL ENTER OR LEAVE QUANTUM PANEL
401 OR BE RUN IN SAME CONDUIT AS ANY QUANTUM CONTROL WIRING
ENTERING OR ELAVING QUANTUM CONTROL PANEL.
402 NO SINGLE PHASE OVER 300VAC SHALL ENTER OR LEAVE QUANTUM PANEL
. ALL QUANTUM WIRING TO BE 16 AWG STRANDED WIRE UNLESS OTHERWISE STATED
03
ALL NEUTRAL (EXP: 2 & 2A) WIRING TO BE WHITE UNLESS OTHERWISE STATED
404 FOR INSTALLATION OF QUANTUM PACKAGE TEST PROCEDURE SEE MMIB NO. 4.11.10.12
FOR INSTALLATION OF COMPUTER BOARDS & EPROMS SEE MMIB NO. 4.11.10.11
405 FOR HIGH POT TEST PROCEDURE SEE MMIB NO. 4.11.10.7
FOR QUANTUM ASSEMBLY AND TEST PROCEDURE SEE MMIB NO. 4.11.10.14
406
407
REFERTO DIGITAL BOARD SECTION TO CONFIGURE
408 DP1 AND FUSES FOR DIGITAL BOARD #2
409 DIG BD #2 - PI
- F1ouT 32
410 oD Dd\.o—O*"lz **** —
- WIRED IF USED
F20UT 33
o @DEY %, OR BY OTHERS
2 2
5
412 @ : 5 lo p1 © VAT 5 W @
P3O 34 WIRED IF USED
413 So— O OR BY OHERS
5 L 35 RDB REMOTE C.C. CHART
@ 1l oD 4 Pl 25 [ 50 [ 75 [100
INPUT 4 | — | OFF | OFF | ON
s 3 STEP I NpuT 5 | = [oFF o [on
INPUT 4 | OFF | ON | OFF | ON
6 _mem#e-Pe 4 STEP[pTs orF [orF [ oN [oN
36 FSN
w7 @ it 3
Feour 37| 37 WIRED IF USED
418 * """"" —  OR BY OTHERS
?
5 5 5
419 @ TV o P2 o WHT #16 MW K
F70UT 38
420 @O 2
o WIRED IF USED
FBOUT 39 | 39 OR BY OTHERS
421 H0D 8 YN\ o——Of = —
422
423
424 DIG BD #2 - P3
AUX #3 40 FIN
425 @i 1 A
H AUX #4 41 FION
426 | L it S\s{MOD10 ]
5 5 5 ZO—WTTW—QZ
427 T O P3 T
AUX #5 42 F1IN
2 @ i
H AUX #6 43 F12N
420 | L it S\ HOD12
430
NOTE 1:
431 A SURGE SUPPRESSOR SHALL BE INSTALLED ACROSS ALL INDUCTNVE
LOADS IN QUANTUM AND IF SHOWN, ON DEVICES OUTSIDE OF QUANTUM.
432 B SURGE SUPPRESSOR
SUPRESSOR SPECIFICATIONS:
433 RC NETWORK CONSISTING OF A 0.1 uFD CAPACITOR 600VDC
N SERES WTH A 47 OHM RESISTOR.
434 3
NOTE 2 Hor Yt e
SOLENOID WIRING IF DIN CONNECTORS ARE USED: 2o rom—
435 IF ANY OTHER DEVICES USE DIN CONNECTORS, THE HOT WILL ALWAYS
BE PIN 1 AND NEUTRAL PIN 2.
436 INDICATES DEVICES WIRED AT FACTORY
. INDICATES DEVICES SUPPLIED BY FACTORY OR
37 OTHERS WHEN OPTIONAL OR REQUIRED.
INDICATES DEVICES WIRING BY OTHERS — ALL WIRING
438 ENTERING CONTROL CENTER (NCLUDING GROUND & NEUTRAL)
T0 BE #14AWG STRANDED WIRES UNLESS SPECIFIED OTHERWISE.
439
@ REPRESENTS TERMINALS IN QUANTUM CONTROL PANEL
440 [S] REPRESENTS TERMINALS IN STARTER WHEN SUPPLIED BY FACTORY
5 2
to 441 to 441

READY TO RUN

REMOTE ENABLE

RECYCLE DELAY/FORCE UNLOAD ENERGIZED WHEN:

COMPRESSOR IS OFF AND IN RECYCLE DELAY OR
WHEN COMPRESSOR IS RUNNING AND IN LOAD
INHBIT OR FORCE UNLOAD

REMOTE LOAD CAPACITY FOR SV UNITS
REMOTE C. C. STEP 1 FOR STEP UNITS

REMOTE UNLOAD FOR SV UNITS REMOTE C.C.
STEP 2 FOR STEP UNIT CONTACTS ARE
WIRED *BY OTHERS”

DIGITAL AUX OUTPUT "A”

DIGITAL AUX OUTPUT “B”

DIGITAL AUX OUTPUT "C"

AUX E\M
PROGRAMMABLE SHUTDOWN OR ALARM
(SAFE CLOSED)

AUX 4

PROGRAMMABLE SHUTDOWN OR ALARM
(SAFE CLOSED)

AUX &f\M
PROGRAMMABLE SHUTDOWN OR ALARM
(SAFE CLOSED)

AUX #6
PROGRAMMABLE SHUTDOWN OR ALARM
(SAFE CLOSED)

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.
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Figure 38.Digital /0 Board #2 Wiring Diagram

(1/2)
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from 440 from 440
5 2
441
442
443
444
445
446
447
448
449 DIG BD #2 - P4
AUX §7
5 X i w“ |44 3N S
450 @--——— SRy sy L AC K SAFE CLOSED)
i AUX #8 45 45 FIAN AUX 48
e i W R 1O\ ]
431 1 R U5 OR B o T PRGG’&AWM SHUTDOWN OR ALARM
s 2| 2 2 (SNE CLOSD)
s 5
452 @y WA 15 VW
T 1© P4 OIL PUMP #2 START/RUN (BY OTHERS)
FISOUT 46| 45 W oL 2 IF LOAD OF STARTER COL IS LESS
453 QTSN O gt iy G o7 G )OO THAN 2 AUPS AS WOST OLL PUIP
s MS3 AUK P p— = STARTERS WILL BE, WRE AS SHOWN HERE.
454 @———— i ¥ T8 R B om0\ OlL PUMP 2 AUX
455
[ ] MODE 1 MODE 2 [MODE 3 [ MODE 4 |
MODE A
456 DIG BD #2 - PS MODEB | OFF | OFF | ON [ ON
8 | 48 FUN CAPACITY MODE SELECT MODULE "A"
457 —=—O—\{u17 ]
WRED F USED . SEE CHART FOR MODES
OR BY OTHERS 49 CAPACITY MODE SELECT MODULE B”
458 — * SEE CHART FOR MODES
2 2
5
459 @%{ﬂmﬂw*ﬁ lo p5 © AT 5 MW
RO %0 50 ¥ 2 DX CHILLER CRUCT #1
460 Qigde\s WRED IF USED OR BY OTHERS v t
VA | I & i DX CHILLE
Ao R CRUCT $2
461 WRED F USED OR BY OTHERS v f
462
463
464 DIG BD #2 - P6
" @A — Bl 32 NDENSER CONT A
65 QD2 N\ o—O—--=--— CONDENSER CONTROL STEP
200t WIRED IF USED
53| 53 OR BY OTHERS
466 Q022N o—OF—=-— CONDENSER CONTROL STEP B
2 2 2
5
07 @ : 5 15 Pg © AT 6 MW ©
23007 54| 54
468 QoD 23 >N\ o——Of—--—-- — CONDENSER CONTROL STEP C
S WIRED IF USED
469 f"g——— OR BY OTHERS CONDENSER CONTROL STEP D
470
471
472
473
474
475
476
477
SUSTOMR SIARIR
478 YEL 14 M0 OlL PUMP #2 STARTER
N IF STARTER CONTAINS MULTIPLE CONTACTORS,
479 FROM __ 46/ (TR /2 __ T RELAYS & TIMERS, ADD SUPPRESSORS AT
MICRO 0P/ MCRO WRED BY oTHers [l EACH COIL
CROP2 s L
STARTER _ YEL H1e MM_"\ L% YL e _ _ W _ _ _SIRRTR IF TOTAL LOAD OF STARTER COIL(S) IS MORE
80 HoT 4k (37N NEU THAN 2 ANPS, WIRE PER LINES 479 & 480

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.
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Figure 38a. Digital /O Board #2 Wiring Diagram (2/2)
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JUMPERS J** & JC** ARE FOR
ANALOG 8D 2 640D0195H** ANALOG BOARDS.

501
- REIIOTE SUDE VALVE POSITION
502 ol-g| ¥ usp Py
= 31w 1-2
503
= CHAWNEL 2
500 ol F s FELOTE CONTROL SETPONT
= 12 PIS 1-2
505
506
[ . P ENGHE WANFOLD PRESSURE
so? 1-5 V¢ s i i B ENGNE_ORVE ONLY
- --—o 1-50C
508 23 P 1-2
RED
509 P ¥ e = i B BALINCE PISTON PRESSURE
1-5 voC S --—0O| -5V0C
510 - ol A PIS 1-2
511 =
o] e,
512 o INPUT NONTORING
= ) J5 PG 1-2
513
i NPUT NONTORING
515 I____———- =] ¥ PINS 1-2
516 |
517 DEVICE = NPUT NONTORING
= ) 7 PNS 1-2
518
519 = mﬁx 0
of-g F UsD WPUT NONTORNG
520 ol 18 PNS 1-2
521
g s
522 I —-—-— olg ¥ s
; NPUT NONTORING
4220 WA NPUT o T NONTO
523 ISOLATED voc
jowml 8:% o CHANNEL 10
524 o FRek [~ O[3 F us O
WCRO_ _ o 310 PIKS 1-2
525 BT vou ReSSRg SENSOR
526 + : WHIE
nswe | S E I = CHAWNEL 11
527 - oled £ o AALOG AUX G
Lo _ _ INPUT MONITORNG
= = 11 PNS 1-2
o8 122 MG TWISTED PAR
2000 1T Wik oosnw:c
s iy - : e,
529 Oled F S0 INPUT WONITORNG
ol 12 NS 1-2
530 - =
531 AL NEUTRALS FOR cUL PANEL WRNG 10 BE WHTE UNLESS NOTED OTHERWSE
AL NEUTRALS FOR CE PANEL WRING T0 BE LT BLUE UNLESS NOTED OTHERWISE al e 13
NALOG AUX 1
532 FOR INSTALLATION OF QUANTUM PACKAGE TEST PROCEDURE, olg ¥ uso
SEE NUB NO. 4.11.10.12 o N TORNG
33 FOR INSTALLATION OF COMPUTER BOARDS AND EPROMS,
SEE NMB NO. 4.11.10.11 o CHANNEL 14
3 FOR HGH POT TEST PROCEDURE, SEE W8 NO, 4.11.10.7 | ey
FOR QUANTUM ASSEVELY AND TEST PROCEDURE, SEE MWB NO. 4.11.10.14 =
535
536 =i
O
CHANNEL 15
- o2 F us NAN OL RIECTION
o (USED ON VERTICAL SEPARATOR
UNTS W/LIOC)
= o CHANNEL 16
s :s_oztsrz - O F USED xw wur VONTORNG
. g 1K2 (OUT) (B0 64000193:)
e 0 Sootea
540

090.040-WD0050.eps

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.

Figure 39. Analog 1/O Board #2 Wiring Diagram (1/2)
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549

550

551

552

553

554

555

556

557

558

562

563

564

565

566

567

568

572

573

574

575

576

577

578

579

NOTE 1

ALL ANALOG LOW VOLTAGE WIRING TO BE RUN IN SEPARATE
CONDUIT FROM ALL OTHER WIRING. ALL DRAIN WIRES TO BE
INSULATED EITHER TOGETHER OR SEPARATELY WITHIN 2" OR
CLOSER OF TERMINATION IF NOT CONFINED OTHERWISE.

NOTE 2

TEMPERATURE WIRING SPECIFICATIONS:

MINIMUM CABLE SIZE FOR SENSOR WIRING TO BE 22 AWG, TWISTED
PAR - BELDEN #9320 OR EQUAL, 20/2 TWISTED PAIR SUGGESTED
—IF CABLE HAS A DRAIN WIRE, GROUND DRAIN WIRE AT ONE END
ONLY AND INSULATE OTHER END. 2000 FT. MAX. DISTANCE

NOTE §

SPECIFICATIONS FOR TEMPERATURE CAPACITY CONTROL:

-SETPOINT RANGE: -50°F. TO 100°F.

-TEMPERATURE ASSEMBLY FOR NON-HAZARDOUS LOCATION
(FRICK P/N 639A0151G03 WITH 1/2"NPT OR
639A015|(;02 FOR CABLE STRAN RELIEF

-WIRE AS SHOWN IN SEPARATE CONDUIT FROM ALL OTHER
WIRING, USE BELDEN #8761 CABLE OR EQUAL

@00 o000 @00 o000 @0

@00 000

(00 00 00 00y @00 000

(00 00 00 00)

ANALOG BD 2

E NOT USED

F USED

F USED

F USED

F USED

F USED

F USED

F USED

F USED

F USED

F USED

F USED

F USED

F USED

F USED

F USED

= TR TS T PO

(NOT USED FOR ANALOG BOARD 2)

CHANNEL 17
AVALABLE
JI7 PINS 2-3, JC17 QUT

CHANNEL 18
AVAILABLE
JIB PINS 2-3, JC18 OUT

CHANNEL 19
NOTOR BEARING TEMPERATURE
SHAFT END

RTD OR 4-20mA
JI19 PINS 1-2, XC19 IN

CHANNEL 20
NOTOR BEARING TEMPERATURE
SHAFT END

RID OR 4-20mA
J20 PINS 1-2, JC20 IN

CHANNEL 21
AVAILABLE
J21 PINS 1-2, JC21 IN

CHANNEL 22
RELATIVE HUMIDITY %
J22 PINS 1-2, JC22 IN

CHANNEL 23
OUTSDE AMBIENT AR TEMPERATURE
J23 PINS 1-2, JC23 IN

CHANNEL 24
R COOLANT TEMPERATURE

ICTD
J24 PINS 1-2, JC24 IN

OUTPUT CHANNEL 1

VYPER COOLING P1 CONTROL

4-20mA

OUTPUT CHANNEL 2

P/1 LOOP OR PROGRAMMABLE OUTPUT
TO RE-TRANSMIT ANALOG NPUT

OUTPUT CHANNEL 5
P/I LOOP OR PROGRAMMABLE QUTPUT
TOQIE;ATRANSHH ANALOG INPUT

QUTPUT CHANNEL

P/I LOOP OR PW‘MBII QUIPUT
T0 RE-TRANSMIT ANALOG INPUT

4-20mA

QUTPUT CHANNEL 7

P/I LOOP OR PROGRAMMABLE OUTPUT
TO RE-TRANSMIT ANALOG INPUT
4-20mA

QUTPUT CHANNEL 8

P/1 LOOP OR PROGRAMMABLE OUTPUT
T0 RE-TRANSMIT ANALOG INPUT
4-20mA

— | WIRE HARNESS

OO0OO0O0O00) Comenr

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.
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Figure 39a. Analog 1/0 Board #2 Wiring Diagram (2/2)
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This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.

Figure 40. HD Unity AC Power Harness
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This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.

Figure 40a. HD Unity AC Power Harness (Digital Board #2)
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always refer to the actual drawings that are included with the control panel for the latest information.
(Isolates Communication Signals)

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or serv

Figure 41.1solater Repeater Module
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TO CUSTOMER REMOTE COMPUTER/DCS
RS-485 COMMUNICATIONS
Q1or Q2 Q3 or Q4 Q3 or Q4 Q5
COM-2 (P12) COM-2 (TB2) COM-2 (TB2) COM-2 (P11)
To Customer
AREA 1 () BK 1 () BK N P AN TS 1 -RX/-TX
Remote -RX/-TX © © ©
Com uter/ x CLR x Jan\ 2 x R X o 2 >< CLR >< O 2 >< CLR >< 2 4RX/+TX
P REX O T O () U U7
DCS System J_ R O |3 O |3 O |3
— 4 4
- Cable - - O ; O |4 O |4 O )
Belden #9841 O
#24 AWG or Equal 8 6 COMPRESSOR #2 COMPRESSOR #3
7 COMPRESSOR #4
O
O |8
COMPRESSOR #1
TO CUSTOMER REMOTE COMPUTER/DCS
RS-422 COMMUNICATIONS
Qlor Q2 RWBII/RDB/RXB/RXF Q3 or Q4 Q5
COM-2 (P12) PLUS PANEL COM-2 (TB2) COM-2 (P11)
To Customer
Remote -TX AN o 1 ) 8N o 5 N Bk N ~ 11 N Bk N ) 1 _RX
Computer / +TX x GRN x ) 2 X GRN x o4 X GRN X A~ |2 x GRN >< O |2 +Rx
DCS System \ v Y Y U U U U
-RX ﬂ BLK ﬂ o 3 [\ BLK m O 9 m BLK m O 3 [\ BLK [\ O 3 -TX
+RX x RED x 4 >< RED >< 8 X RED X o4 R RED R o |4 X
V V] - \J U [ V) \ V) V) ;
- O COMPRESSOR #2 COMPRESSOR #3 ©)
O |8 COMPRESSOR #4
- Cable -
Belden #9841 O |7
#24 AWG or Equal
O |8
COMPRESSOR #1
090.040-WD0053.eps
This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.

Figure 42.Communications Wiring Diagrams (RS-485 & RS-422)
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L
D

NN AN

FRICK SUPPLIED COMBINATION
CONSULT STARTER AND MOTOR WIRNG DIAGRAMS STARTER PACKAGE
FOR EXACT WIRING CONFIGURATION
Quantum™ HD

GND T1 T2 T3 GND T T2 T3 GND 26 20 19 18 8 5 4 3
(L) (o) (o) (o) (o) (o) (o) ol (o]l o]l o] (o] (o]l (ol ¢l [ol

Fe]~

NZANZANVZANZANZANZANZENZhdRhdRhdRbdRbdRbdRAd b dRhda

(D (D (D (D (&

N
%
N
%
N
%
N
%

/@
NN AN AN A AN ANV AN AN AN

T

1. REFER TO MOTOR NAMEPLATE FOR
CORRECT MOTOR CONNECTION.

2. SEPARATE CONDUIT RUNS FOR
CONTROL VOLTAGE WIRING AND
MOTOR CONNECTION WIRING.

3. CONDUIT GROUNDS ARE NOT
ACCEPTABLE.

4. ALL WIRING MUST BE PER LATEST
EDITION OF THE NEC AND LOCAL
CODES.

5. ALL CONTROL VOLTAGE WIRING TO
BE 14 AWG STRANDED.

- AND/OR OTHER FIELD
FRICK QUANTUM™ HD ENCLOSURE SAFETY CUTOUTS AS
25 REQUIRED.
COMP OIL PUMP
MOTOR MOTOR
090.040-WD0052_2018.eps
NOTES: *(Refer to Frick publication 090.400-SB for installation guidelines)

This drawing appears here for reference purposes only, and is subject to change without notice. When installing, or servicing equipment,
always refer to the actual drawings that are included with the control panel for the latest information.

HI-LEVEL CUTOUT

Figure 43.Point-To-Point Field Wiring Diagram
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SECTION 11
ADDITIONAL TABLES
Table 22. Pressure Transducer Conversation Data (Data Instruments Model SA)
Sensor 100 psi_ . 200 psi_ . 300 psi_ . 500 psi_ X
Voltage Range - psig : Range - psig : Range - psig : Range - psig :

Low High Low High Low High Low High
1.0 29.92" 19.74" 29.92" 9.57" 29.92" 7.0" 29.92" 4.1
1.1 29.92" 14.65" 29.92" 0.3 29.92" 4.1 29.92" 16.6
1.2 29.92" 9.57" 29.92" 5.3 22.3" 11.6 17.1" 29.1
1.3 24.83" 4.48" 19.74" 10.3 7.0" 19.1 4.1 41.6
1.4 19.74" 0.3 9.57" 15.3 4.1 26.6 16.6 54.1
1.5 14.65" 2.8 0.3 20.3 11.6 34.1 29.1 66.6
1.6 9.57" 5.3 5.3 25.3 19.1 41.6 41.6 79.1
1.7 4.48" 7.8 10.3 30.3 26.6 49.1 54.1 91.6
1.8 0.3 10.3 15.3 35.3 34.1 56.6 66.6 104.1
1.9 2.8 12.8 20.3 40.3 41.6 64.1 79.1 116.6
2.0 5.3 15.3 25.3 45.3 49.1 71.6 91.6 129.1
2.1 7.8 17.8 30.3 50.3 56.6 79.1 104.1 141.6
2.2 10.3 20.3 35.3 55.3 64.1 86.6 116.6 154.1
2.3 12.8 22.8 40.3 60.3 71.6 94.1 129.1 166.6
2.4 15.3 25.3 45.3 65.3 79.1 101.6 141.6 179.1
2.5 17.8 27.8 50.3 70.3 86.6 109.1 154.1 191.6
2.6 20.3 30.3 55.3 75.3 94.1 116.6 166.6 204.1
2.7 22.8 32.8 60.3 80.3 101.6 124.1 179.1 216.6
2.8 25.3 35.3 65.3 85.3 109.1 131.6 191.6 229.1
2.9 27.8 37.8 70.3 90.3 116.6 139.1 204.1 241.6
3.0 30.3 40.3 75.3 95.3 124.1 146.6 216.6 254.1
3.1 32.8 42.8 80.3 100.3 131.6 154.1 229.1 266.6
3.2 35.3 45.3 85.3 105.3 139.1 161.6 241.6 279.1
3.3 37.8 47.8 90.3 110.3 146.6 169.1 254.1 291.6
3.4 40.3 50.3 95.3 115.3 154.1 176.6 266.6 304.1
3.5 42.8 52.8 100.3 120.3 161.6 184.1 279.1 316.6
3.6 45.3 55.3 105.3 125.3 169.1 191.6 291.6 329.1
3.7 47.8 57.8 110.3 130.3 176.6 199.1 304.1 341.6
3.8 50.3 60.3 115.3 135.3 184.1 206.6 316.6 354.1
3.9 52.8 62.8 120.3 140.3 191.6 214.1 329.1 366.6
4.0 55.3 65.3 125.3 145.3 199.1 221.6 341.6 379.1
4.1 57.8 67.8 130.3 150.3 206.6 229.1 354.1 391.6
4.2 60.3 70.3 135.3 155.3 214.1 236.6 366.6 404.1
4.3 62.8 72.8 140.3 160.3 221.6 244.1 379.1 416.6
4.4 65.3 75.3 145.3 165.3 229.1 251.6 391.6 429.1
4.5 67.8 77.8 150.3 170.3 236.6 259.1 404.1 441.6
4.6 70.3 80.3 155.3 175.3 244.1 266.6 416.6 454.1
4.7 72.8 82.8 160.3 180.3 251.6 274.1 429.1 466.6
4.8 75.3 85.3 165.3 185.3 259.1 281.6 441.6 479.1
4.9 77.8 87.8 170.3 190.3 266.6 289.1 454.1 491.6
5.0 80.3 90.3 175.3 195.3 274.1 296.6 466.6 504.1

At zero psig 1.388 V 1.788 V 1.094 V 1.494 V 1.046 V 1.346 V 0.968 V 1.268 V

* Below 0 psig measured in inches of mercury.

090.040-TB0016.indd
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Table 23. Compressor Volume Ratio & Capacity Information
S_tandard Low Vi Slide The.ao- Mi-cro Micro
Bare Model Package Model Bare Model Serial Number SI.|de Valve - Valve r.et.lcal Slide Slide Stop
Mn_1. Ma_x. M||:1. Ma_x. M|n|m|_.|m Valve Travel
Vi Vi Vi Vi Capacity | Travel
XJS/XJF 95 RXB/RXF 12, 15, 19 all 2.2,35,5.0 n/a n/a 25%
XJS/XJF 120 RXB/RXF 24,30, 39, 50 all 2.2,35,50 n/a n/a 25%
XJF/XJB 151 & 151X RXF 58, 68, 85, 101 all 2.2,35,50 n/a n/a 21%
TDSH 163S RWB-II 60 all 2.2 5.0 n/a n/a 12% 195.6 76.2
TDSH 163L RWB-II 38, 76 all 2.2 5.0 n/a n/a 12% 195.6 76.2
TDSH 193S RWB-II 100 all 2.2 5.0 1.7 n/a 12% 195.6 76.2
TDSH 193L RWB-II 134 all 2.2 5.0 1.7 n/a 12% 195.6 76.2
TDSH 233S RWB-II 177 all 2.2 5.0 1.7 n/a 12% 195.6 76.2
TDSH 233L RWB-II 222 all 2.2 5.0 1.7 n/a 12% 195.6 76.2
TDSH 233XL RWB-II 270 all 2.2 5.0 1.7 n/a 23% 158.6 76.2
TDSH 283S RWB-II 316 all 2.2 5.0 1.7 n/a 12% 195.6 76.2
TDSH 283L RWB-II 399 all 2.2 5.0 1.7 n/a 12% 195.6 76.2
TDSH 283LY YS chiller (S7 compressor) all n/a n/a 1.7 2.5 8% 194.1 56.5
TDSH 283SX RWB-II 480 all 2.2 4.2 1.7 2.7 23% 165.5 64.8
TDSH/TDSB 355S RWB-II 496 0153L / 0011SBS and lower 2.2 5.0 1.7 3.0 18% 185.6 76.2
TDSH/TDSB 355S RWB-II 496 0154L / 0012SBS and higher 2.2 5.0 1.7 3.0 12% 213.9 76.2
TDSH/TDSB 355L RWB-Il 676 0222K / 0025SBL and lower 2.2 5.0 1.7 3.0 18% 185.6 76.2
TDSH/TDSB 355L RWB-Il 676 0223K / 0026SBL and higher | 2.2 5.0 1.7 3.0 12% 213.9 76.2
TDSH/TDSB 355XL RWB-II 856 0109XL / 0052SBXL and lower | 2.2 5.0 1.7 3.0 30% 146.5 76.2
TDSH/TDSB 355XL RWB-II 856 0110XL / 0053SBXL and higher| 2.2 5.0 1.7 3.0 18% 184.6 76.2
TDSB 355U RWB-Il 1080 all 2.4 4.5 1.7 2.6 26% 141.5 58.0
TDSH 408S RWH-II 852 all 2.2 5.0 1.7 3.0 12% 193.0 76.2
TDSH 408L RWH-II 1179 all 2.2 5.0 1.7 3.0 12% 193.0 76.2
TDSH 408XL RWH-II 1395 all 2.2 4.3 1.7 2.7 15% 183.9 66.4
API 408S all 2.2 5.0 1.7 3.0 12% 193.0 76.2
API 408L all 2.2 5.0 1.7 3.0 12% 193.0 76.2
API 408XL all 2.2 4.3 1.7 2.7 21% 163.4 66.4
SGC 1913 RWEF 100 all 2.2 5.0 1.7 3.0 12% 195.6 76.2
SGC 1918 RWF 134 all 2.2 5.0 1.7 3.0 12% 195.6 76.2
SGC 2313 RWF 177 all 2.2 5.0 1.7 3.0 12% 195.6 76.2
SGC 2317 RWEF 222 all 2.2 5.0 1.7 3.0 12% 195.6 76.2
SGC 2321 RWEF 270 all 2.2 5.0 1.7 3.0 12% 195.6 76.2
SGC 2813 RWEF 316 all 2.2 5.0 1.7 3.0 12% 195.6 76.2
SGC 2817 RWF 399 all 2.2 5.0 1.7 3.0 12% 195.6 76.2
SGC 2821 RWF 480 all 2.2 5.0 1.7 3.0 12% 213.9 76.2
SGC 2824 RWF 546 all 2.0 4.1 n/a n/a 18% 185.6 76.2
SGC 3511 RWEF-II 496 all 2.2 5.0 1.7 3.0 12% 2139 76.2
SGC 3515 RWE-II 676 all 2.2 5.0 1.7 3.0 12% 2139 76.2
SGC 3519 RWEF-II 856 all 2.2 5.0 1.7 3.0 18% 184.6 76.2
SGC 3524 RWEF-II 1080 all 2.4 4.5 1.7 2.6 26% 141.5 58.0
NGC 100 all 2.2 5.0 1.7 3.0 12% 195.6 76.2
NGC 150 all 2.2 5.0 1.7 3.0 12% 195.6 76.2
NGC 200 all 2.2 5.0 1.7 3.0 12% 195.6 76.2
NGC 250 all 2.2 5.0 1.7 3.0 12% 195.6 76.2
NGC 300 all 2.0 4.1 nfa | n/a 15% 197.3 76.2
NGC 400 all 2.2 5.0 n/a n/a 12% 213.9 76.2
NGC 450 NGC 450E0001Z only 2.0 3.3 n/a n/a 26% 141.5 58.0
NGC 450 All NGC 450 except E0001Z 2.2 3.9 nfa | nla 26% 141.5 58.0

NOTE: For 95, 120, and 151mm compressors, the slide stop travel value in parentheses is the travel from Vi=2.2 to Vi=3.5.
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SECTION 12
CONTROL PANEL REPLACEMENT PARTS LIST

Table 24. HD Unity Compressor Control Replacements Parts List

Frick SAP

Number Number Description

Analog Boards"”

640C0062G01 1107799 | Analog Board #1 (Replaces existing “614" analog board only - no hardware)

640C0062G02 1107800 | Analog Board #2 (Replaces existing “614" analog board only - no hardware)
640C0062G11 1108061 | Analog Board #1 Field Upgrade Kit (Requires HD software version 10.16 or later and 24 VDC)
640C0062G12 1108062 | Analog Board #2 Field Upgrade Kit (Requires HD software version 10.16 or later and 24 VDC)

@ Note: If replacing an older style analog board, contact Frick Service for details.

Circuit Breakers

639A0206H05 484043 5 Amp circuit breaker

639A0206H10 484050 10 Amp circuit breaker

639A0206H15 484053 15 Amp circuit breaker

Connectors

649A1027G14 643440 | 2- Pole connector (P8 - Analog Board)

649A1027G11 485874 Connector kit for Input Ch. 1-16 (Analog Board)

649A1027G21 643460 Connector kit for Input Ch. 17-24, and Output Ch. 1-8 (Analog Board)

649A1027G31 643461 Connector for Power/Communications for Analog Board

Control Power

33300001418 467096 Filter, Line

33300001191 467024 Hour meter

639A0185H10 483963 2-Pos. Selector Switch (Control Power)

639A0185H30 483966 Latch, 3 Across (Attaches contact block to switch mechanism)
639A0185H31 483967 Normally Open Contact Block (for Control Power Switch)
639B0120H51 680313 Socket, Guarded, DPDT

639B0114H51 580348 Socket, Guarded, 3PDT

639B0114H98 580349 Spring Clip Hold Down

639B0120H01 680049 Relay, Control 24VDC, DPDT

639B0120H11 680311 Relay, Control 120VAC, DPDT

639B0120H21 680312 Relay, Control 240VAC, DPDT

639B0114H02 580342 Relay, Control 24VDC, 3PDT

639B0114H12 580345 Relay, Control 120VAC, 3PDT
639B0114H22 580347 Relay, Control 240VAC, 3PDT
639A0243H02 817257 Surge suppresser

Digital Boards

33300001172 467015 Output Module, 24 VDC

11100281061 455056 Output Module, 24-280 VAC

33300001171 467014 Input Module, 24 VDC

33300000116 466842 Input Module, 120 VAC

33300000789 466949 Input Module, 230 VAC

333Q0001326 467073 Fuse, 5 amp, 250 V

640C0024G01 484494 Digital Board #1 (Replaces existing board only - no hardware)
640C0024G02 484495 Digital Board #2 (Replaces existing board only - no hardware)
649D5948G01 826167 Digital Board #2 (Field Upgrade Kit- adds a second digital board)

* Based upon system voltage 090.070-TBO018_Q6.indd



090.070-M (MAR 2018)

QUANTUM™ HD UNITY COMPRESSOR CONTROL PANEL

— —

Frick

Page 122 MAINTENANCE INDUSTRIAL REFRIGERATION
Frick SAP Description
Number Number
Display Accessories
639D0199H01 703164 15" Color Display (Indoor)
639D0199H11 845829 15" Color Display (Outdoor)
649D6101G01 1032704 | Field Replacement Touchscreen glass w/overlay of Frick logo (Keypad has been eliminated)
Fans
649A0906G13 509129 Internal Circulation Fan, Field Install, 24 VDC
649A0906G11 485514 Internal Circulation Fan, Field Install, 115 VAC
649A0906G12 N/A Internal Circulation Fan, Field Install, 220 VAC
Flash Cards and Software
649A1131Gxx 5239192 Quantum HD Unity Program Flash Card (Version 10.xx, the “xx" indicates program revision)
649A1063G99 485995 Quantum HD Setpoint Saver (USB Drive)
Harnesses
639D0204H01 716617 DC power-l/O Comms harness
639D0203H01 716615 AC harness for digital board # 1
639D0203H02 716616 AC harness for digital board # 2
639B0118H01 670744 Display Harness
639B0126H01 884854 LED Inverter Harness
639D0191H03 696516 Harness Kit, Q5 to Interface Board Interconnect
Miscellaneous
333Q0001786 886046 Battery, 3V (located on Q5 board)
639C0143H01 670593 Q5 mounting plate (hardware not included)
Panel Heaters
640M0007G16 484626 200 W, 115 VAC
640M0007G18 484627 400 W, 115 VAC
640M0007G27 484632 200 W, 220 VAC
640M0007G21 484629 400 W, 220 VAC
Power Supply
639B0115H01 642307 DC power supply - 5 VDC
639B0115H02 642308 DC power supply - 12 VDC
639B0115H03 642309 DC power supply - 24 VDC
Q5 Board
639B0116H01 | 677556 | Interface Board (Does not include interconnect harness kit)
Q6 Board
649C1171G01 5496570 | Q5 processor to Q6 processor (compressor)
649C1170G01 5509665 | Q6 processor to Q6 processor (compressor)
090.070-TB0018_Q6.indd
Table 25. Remanufactured Parts
Frick SAP Description
Number Number
640C0024501 N/A Digital I/O Board

090.040-TB0019.indd
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NOTES
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p.11 - Added Q5 & Q6 screen calibration differentiation
p.13 - Added Q6 processor board section

p.55 - Updated Comms and harness graphics to Q6
p.63 - Added SSW starter information section

p.75 - Updated panel interior diagram to Q6 version
p.117- Added wiring point 26 information

p.121- Updated circuit breaker Frick part numbers

p.15 - Updated battery information
p.16 - Updated jumper configuration info for clarity
p.17 - Updated COM2 & COM1 header in Table 3

- Updated jumper configuration info for clarity
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