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Troubleshooting Manual

Polycold PGCL Closed-
Loop Gas Chiller

Models Covered:

PGCL-1 630 Watt Cooling Capacity
PGCL-2 800 Watt Cooling Capacity

Thismanual is an abridged version of information that is available from within the Customer Manual, as originally provided with the
PGCL units. Sincethisis an abridged version, some information referenced by this document, will possibly be missing.



/. Troubleshooting and Repair

Overview

This section helps you troubleshoot and correct problems with the PGCL.

Engineering drawings are included in the appendix to aid you in troubleshooting the PGCL-1

and PGCL-2.

Note: Information for contacting Polycold technical assistance is in the front of this manual

Finding Troubleshooting Help in This Section

Problems are organized by symptoms. For example, if a PGCL doesn't start operation after

initial installation, go to the section “Unit Fails to Start Operation.”

Troubleshooting and Corrective Procedures

Main Symptoms Go to page....
Location of Main Components 7-2
Unit fails to start operation 7-11
Gas Cooling is Inadequate 7-12
PGCL-1 Compressor Operation and Fault 7-15
Modes
PGCL-1 Compressor Modes Explained 7-18
PGCL-1 Additional Compressor 7-21
Troubleshooting
PGCL-2 Compressor Operation and Fault 7-23
Modes
PGCL-2 Compressor Modes Explained 7-26
PGCL-2 Gas Compressor LCD Error 7-29
Messages

PGCL-2 Gas Compressor Failure Recovery 7-33

Reset PS3 7-35
Replace Compressor Oil 7-38
Replace Refrigerant 7-39
Auto Refill Troubleshooting 7-40

Verify the Phase of the Electrical Supply of the | 7-49
PGCL-1

End of Table




Location of Main Components

This section shows the location of some of the main components in the PGCL-1 and PGCL-2.
This will aid you in troubleshooting.

Figure 1. PGCL-1 Front, No Cover
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Location of Main Components, Continued

Figure 2. PGCL-1Right Side, No Cover
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Location of Main Components, Continued

Figure 3.
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Location of Main Components, Continued

Figure 4. PGCL-1Rear, No Cover
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Location of Main Components, Continued

Figure 5. PGCL-1 Refrigeration Ports (Upper Rear Cover Removed)
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Location of Main Components, Continued

Figure 6.
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Location of Main Components, Continued

Figure 7. PGCL-2Right Side, Cover Removed
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Location of Main Components, Continued

Figure 8. PGCL-2 Left Side, No Cover
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Location of Main Components, Continued

Figure 9. PGCL-2 Rear, No Cover
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PGCL Troubleshooting Matrix

Unit Does not Start Operation

Problem

Possible Causes

Corrective Action

Unit does not
start and none of
the indicators on
the unit are
illuminated.

1. EMO tripped on user system or
PGCL

The EMO switch must be in the
extended position, on the PGCL
and on the user system.

1. Ifone or both switches are NOT
extended, determine if it is safe
to apply power to the units, then
rotate and pull the EMO switch
out on both; reset and restart
the system.

2. No power to the unit

Troubleshoot the cause of the
problem at the electrical source and
correct.

3. Inadequate power to the system,
or transformer is wired wrong.

- Verify that the power supply
meets the PGCL’s power
requirements; see Specifications
and Site Requirements in this
manual.

- Verify the PGCL transformer is
correctly wired for the power
supply; see Installation in this
manual.

Unit has power,
but the
refrigeration and
gas compressors
don't operate

1. Problem(s) with the interface
cable connected to the Machine
Remote connector on the rear of
the unit.

1. Disconnect interface and install
remote jumper supplied with unit.
See Error! Reference source
not found. on page Error!
Bookmark not defined..

If both compressors now start,
troubleshoot the interface cable
and the connecting system.

2. Verify that all circuit breakers are
ON.

PGCL makes
unusual noises

Verify the following:

- PGCL: The Shipping Bolt at the
base of the Gas Compressor

- Unit has been removed.
- There are no loose parts.

- Atube is not rubbing or rattling
against another surface.

- PGCL-1: Remove the shipping

bolt on the compressor. See
Installation

- Look for loose parts and / or
other conspicuous tubes or
rattling components.
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Continued on next page
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PGCL Troubleshooting Matrix, Continued

Gas Cooling is Inadequate

Problem

Possible Causes

Corrective Action

System has been
in operation for
more than one
hour, and the
cooling gas
temperature is not
below -70<C.

Important: Verify
duration of
operation and gas
temperature
before
proceeding.

1. The gas compressor is faulty

2.The refrigeration compressor is
faulty

1. Verify that the gas and refrigeration
compressors are operating
normally. Go to:

PGCL-1 on page 7-15

or

Error! Reference source not
found. on page 7-Error!
Bookmark not defined..

2.1f both compressors are operating
normally, go to #3 in Possible
Causes.

3.If one or both compressors
required corrective action, verify
that gas cooling is adequate upon
completion of actions. If the gas
cooling is still inadequate after
corrective action, go to #3 or #4 in
Possible Causes.

If you are using Auto Refill:

3.Gas supply is not within
specifications

Verify that the gas supply is within
specifications; see Error! Reference
source not found. on page 3-Error!
Bookmark not defined..

If the gas supply is NOT within
specification: correct the problem
and verify that the gas cooling is
adequate.

If the gas supply is within
specification: go to #4 in Possible
Causes.

4.\Water temperature or flow is not
within specifications

Verify that the water supply is within
specification: See Error! Reference
source not found. on page 3-Error!
Bookmark not defined..

If the cooling water is within
specifications: go to #5 in Possible
Causes.

If the cooling water is NOT within
specifications: Correct the problem
and verify the gas cooling is
adequate. If the gas cooling is still not
adequate, continue to #5 in Possible
Causes.
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Continued on next page
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PGCL Troubleshooting Matrix, Continued

Gas Cooling is Inadequate, Continued

Problem

Possible Causes

Corrective Action

System has been
in operation for
more than one
hour, and the
cooling gas
temperature is not
below -70<C.

Important: Verify
duration of
operation and gas
temperature
before
proceeding.

5.Gas circuit has a leak or
insufficient gas.

1. Check the suction and discharge
pressures of the gas compressor.
PGCL-1: see Figure 10
PGCL-2: see Figure 11
They should be:

Suction = 19 to 23 PSI
Discharge = 85 to 115 PSI

2.1f the pressures are low (no Auto
Refill): See Check the Gas Lines
for Leaks on page 4-Error!
Bookmark not defined.. After
performing any repairs, verify the
gas cooling is adequate.

3.1f the pressures are low (with
Auto Refill): Check the gas source
pressure is between 70 to 90 PSI.

- If the pressure is below range,
adjust the gas pressure to be in
range. Verify that the gas cooling is
adequate after the gas pressure
has stabilized.

- If the pressure is within range, go
to Auto Refill Troubleshooting on
page 7-40.

4.1f the discharge pressure is high:
go to #6 in Possible Causes.

Continued on next page
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PGCL Troubleshooting Matrix, Continued

Gas Cooling is Inadequate, Continued

Problem

Possible Causes

Corrective Action

System has been
in operation for
more than one
hour, and the
cooling gas
temperature is not
below -70<C.

Important: Verify
duration of
operation and gas
temperature
before
proceeding.

6. Restriction in gas circuit due to:
Ice in the gas circuit
- Adsorber is saturated

Note: A restriction in the discharge
side of the gas compressor may trip
pressure switch PS3. PS3 must be
reset for the gas compressor to
resume operation. See Reset PS3 —
Gas High Pressure Switch on page
7-35.

1.See Purge the Gas Lines on
page 6-Error! Bookmark not
defined.. After performing this
procedure, verify that the gas
cooling is adequate. If it is not, go
to the next step.

2.See Error! Reference source
not found. on page 6-Error!
Bookmark not defined.. After
performing this procedure, verify
that the gas cooling is adequate.
If it is not, go to the next step.

Incorrect vacuum-jacketed lines
installed.

Determine if the installed vacuum-
jacketed lines are appropriate for
the application, including the
environment.

If the lines are not appropriate,
replace with appropriate lines, then
verify that the gas cooling is
adequate.

End of Procedure
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PGCL-1 Compressor Operation and Fault Modes

The indicators and controls on the front of the PGCL-1 are useful for troubleshooting problems
with the gas and refrigeration compressors. Refer to the following tables for a description of
these indicators and controls, and different operating and fault modes.

Figure 10.  PGCL-1: Location of Switches and Indicators for Compressors
| LINE | POWER
. RUN (refrigeration compressor,
i FAULT\ CB2)
RFGT

SUCTION —*

GAS CPRSR \

|
SUCT.
PRESSURE RUN POWER
(PS4) (gas compressor) (gas compressor,

COOLANT GAS CPRSR CB1)

DISCHARGE PRESSURE

\ —

Static Mode 1: Line power not present, both compressors are OFF

INDICATOR LAMP or SWITCH COLOR STATUS
Line Yellow Off
Run (refrigeration compressor) Green Off
Fault (refrigeration compressor) Red Off
CBL1 (power for gas compressor No lamp Doesn’'t matter
CB2 (power for refrig. compressor) See below Doesn't matter
Power (lamp in CB2) Orange Off

Continued on next page
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PGCL-1: Compressor Operation and Fault Modes, Continued

Static Mode 2: Line power present, gas compressor is ON

INDICATOR LAMP or SWITCH COLOR STATUS
Line Yellow On
Run (refrigeration compressor) Green Off
Fault (refrigeration compressor) Red Off
CB1 (power for gas compressor No lamp On
CB2 (power for refrig. compressor) See below Off
Power (lamp in CB2) Orange Off
Run Mode: Gas compressor and refrigeration compressor are both ON
INDICATOR LAMP or SWITCH COLOR STATUS
Line Yellow On
Run (refrigeration compressor) Green On
Fault (refrigeration compressor) Red Off
CB1 (power for gas compressor No lamp On
CB2 (power for refrig. compressor) See below On
Power (lamp in CB2) Orange On

Fault Mode 1: Refrigeration compressor NOT running: pressure or temperature of
refrigerant is out of limits

INDICATOR LAMP or SWITCH COLOR STATUS
Line Yellow On
Run (refrigeration compressor) Green Off
Fault (refrigeration compressor) Red On
CB1 (power for gas compressor No lamp On
CB2 (power for refrig. compressaor) See below On
Power (lamp in CB2) Orange On

Continued on next page
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PGCL-1: Compressor Operation and Fault Modes, Continued

PGCL-1 Indicator Lamps and Switches for Compressors, Continued

internal problem.

Fault Mode 2: Refrigeration compressor not running: refrigeration compressor

INDICATOR LAMP or SWITCH INDICATOR STATUS
Line Yellow On
Run (refrigeration compressor) Green Off
Fault (refrigeration compressor) Red Off
CB1 (power for gas compressor No lamp On
CB2 (power for refrig. compressor) See below Tripped (off)
Power (lamp in CB2) Orange Off

ther

Fault Mode 3: Refrigeration compres

mal overload tripped.

sor not running: refrigeration compressor

INDICATOR LAMP or SWITCH INDICATOR STATUS
Line Yellow On
Run (refrigeration compressor) Green On
Fault (refrigeration compressor) Red Off
CB1 (power for gas compressor No lamp On
CB2 (power for refrig. compressor) See below On
Power (lamp in CB2) Orange On
End of table
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PGCL-1 Compressor Modes Explained

Problem

Possible Cause

Corrective Action

Static Mode 1

Refrigeration compressor not
working and:

- CB2is ON
and

- Line lamp is ON

- Timer Delay relay is active
- No user remote signal

- Wait two minutes for timer
to time out.

- Check timer relay settings if
on delay is in excess of 2
minutes.

- Verify user remote signal is
present on pins 1 and 2.

- If user remote fails to start
compressor, but the remote
jumper does, inspect
condition of pins 1 and 2 for
possible damage.

The remote signal may be
absent for the following
reasons:

- Incorrect wiring at the
integrating equipment

- Incorrect controls
programming by the
integrating equipment

- Correct function of the
integrating equipment in the
event of unit fault resulting
in control interrupt latching.

Continued next page
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PGCL-1 Compressor Modes Explained, Continued

Problem

Possible Cause

Corrective Action

Fault Mode 1

Refrigeration compressor
not working and:

. CB2is ON
and

- Fault lamp is ON

Refrigerant pressure switch
(discharge) (PS1) is tripped
due to:

- Excess load.

- Cooling water flow or

temperature out of
specification.

1. Problem with refrigerant
charge.

Temperature switch trip (TS1).

2.Cooling water flow or
temperature out of
specification.

3. Switch tripped during transit

PS1is alatching switch — manual
reset required.

Excess load:

Verify nitrogen compressor
pressures (typically 19 — 23 psi
during operation — lower values
used with long lines) are within
control parameters of Auto Refill
control (see sections 6.5 t0 6.9). If
not, troubleshoot Auto Refill
control.

- Verify gas return temperature is
below 32 C. During post bakeout,
the gas compressor can be used
but the refrigeration compressor
must remain off until the return
temperature is below 32 C).

- Verify cooling water flow and
temperature are within
specifications.

- Verify condenser has not
accumulated excessive scale.

- Turn on the gas compressor for
30 minutes to warm the
refrigerant system. Record the
refrigerant suction pressure and
check against installation
records.

TS1is alatching switch manual
reset is required

- Verify cooling water flow and
temperature are within
specifications.

- Verify condenser has not
accumulated excessive scale

- Reset switch if this is a new
installation or if excessive
ambient conditions occurred.

Continued next page
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PGCL-1 Compressor Modes Explained, Continued

Problem

Possible Cause

Corrective Action

FAULT MODE 2:

Refrigeration compressor
not working AND CB2 is
OFF.

- Incorrect voltage or
transformer tap
configuration.

- Internal short in high voltage
wiring.
- Locked rotor condition.

Verify the supply voltage meets
specification and that the
transformer taps are properly
configured.

FAULT MODE 3:

Refrigeration compressor
not working AND CB2 is
ON AND the Fault light is
not lit, AND CB1 is ON.

Incorrect Voltage or
transformer tap configuration.

Inter nal motor failure.

Verify the supply voltage meets
specification and that the
transformer taps are properly
configured.

The internal overload is a non-
latching switch.

End of table
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PGCL-1 Additional Compressor Troubleshooting

Problem

Possible Causes

Corrective Actions

The compressor
hums, or starts
and then stops.

Electrical connections may be out of
phase.

The circuit breaker may have been
triggered, or the thermal overload
protector on the compressor may be
cycling the compressor on and off.
Verify the following:

- The compressor(s) are not
overheating.

- The power supply (voltage) is
adequate.

Check the phase protector and
verify that the voltage selected is
correct.

The unit makes
unusual noises

There is a loose part inside the
PGCL

PGCL-1 only: The shipping bolt at
the base of the gas compressor has
not been removed

PGCL-1 Remove the shipping bolt

on the compressor. See Task 4 in
Installation in this manual.

In addition, look for loose parts and
/ or other conspicuous tubes or
rattling components.

Circuit Breaker 1
(CB1) tripped

Overcurrent in control circuit or
compressor current.

Verify the supply voltage meets
specifications and that the
transformer taps are properly
configured.

Continued next page
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PGCL-1 Additional Compressor Troubleshooting, Continued

Problem

Possible Causes

Corrective Actions

Gas compressor
not working (Run
light is OFF) and
CB1lis ON.

Low Pressure (PS2) Fault.

Low suction pressure in gas line due
to:

4.Low nitrogen charge/gas leaks.
5. Mechanical obstruction in line.
6. Auto Refill control malfunction.

PS2 is a non latching switch. To
reset the switch the nitrogen
pressure must be raised above 70
PSI.

1. With gas compressor off check
the recirculating gas pressure
gauge which should show a
minimum pressure of 70 psi.

If below 70 psi check for:

- Adequate nitrogen fill source (70
psi miniumum)
- Leaks in lines

(Note: Small leaks can be
compensated with Auto Refill.
Verify gas is connected to gas fill
port and that its supply pressure is
adequate)

- Verify customer installed lines are
not blocked.

- Kinked lines or other obstructions
in line.

- Verify nitrogen supply meets
required dryness (dew point < -80
C).

Gas compressor
not working (Run
light is OFF) and
CB1lis ON.

- Thermal Switch (TS2, TS3, TS4)
Faults.

- Incorrect water flow or
temperature.

- Excessive discharge temperature
at gas compressor.

- Verify water flow and temperature
are within specification (see
Table C).

- Verify proper operating pressures
for gas compressor (suction
pressure of 12 psi to 25 psi,
discharge of 70 psi to 130 psi).

Thermal switches TS2, TS3 and
TS4 are nonlatching switches. To
reset allow 30 minutes for
thermostats to cool and reset.

End of table
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PGCL-2 Compressor Operation and Fault Modes

Troubleshooting the gas compressor in the PGCL-2 is different than the PGCL-1 because there
is an LCD display on the front of the gas compressor unit (HC-10) that displays fault and normal
operation modes of the gas compressor.

This section describes how to determine the mode of the

Figure 11.  PGCL-2: Location of Switches and Indicators for Compressors

REFRIG CPRSR SUCT. POWER
CB4 EMO

GAS CPRSR DISCH\.‘ \ LINE RlUN FAL:LT/

OFF
PRESSURE \
(PS5) / _ —ON
RUN DISPLAY
(lamp)
CB1 CB2 CB3

Static Mode 1: Line power not present, both compressors are OFF

INDICATOR LAMP or SWITCH COLOR STATUS
Line Yellow Off
Run (refrigeration compressor) Green Off
Fault (refrigeration compressor) Red Off
CB1 — On
CB2 — On
CB4 (power for refrigeration compressor) — Doesn’'t matter
Power — Off

Continued on next page
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PGCL-2 Compressor Operation and Fault Modes, Continued

Static Mode 2: Line power present, switch for gas compressor is ON; refrigeration
compressor requires needs remote signal to run.

INDICATOR LAMP or SWITCH COLOR STATUS
Line Yellow On
Run (refrigeration compressor) Green Off
Fault (refrigeration compressor) Red Off
CB1 — On
CB2 — On
CB4 (power for refrigeration compressor) — On
Power — Off

Run mode: unit running, syste

m is operating normally

INDICATOR LAMP or SWITCH COLOR STATUS
Line Yellow On
Run (refrigeration compressor) Green On
Fault (refrigeration compressor) Red Off
CB1 — On
CB2 — On
CB4 (power for refrigeration compressor) — On
Power — On

Fault mode 1: Unit not operating, pressure o

r temperature exceeded in gas circuit

INDICATOR LAMP or SWITCH COLOR STATUS
Line Yellow On
Run (refrigeration compressor) Green Off
Fault (refrigeration compressor) Red Off
CB1 — On
CB2 — On
CB4 (power for refrigeration compressor) — On
Power — Off

Continued next page
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PGCL-2 Compressor Operation and Fault Modes, Continued

Fault mode 2: Not operating, circuit breaker CB4 (refrigeration compressor) is
tripped
INDICATOR LAMP or SWITCH COLOR STATUS
Line Yellow On
Run (refrigeration compressor) Green Off
Fault (refrigeration compressor) Red Off
CB1 — On
CB2 — On
CB3 — On
CB4 (power for refrigeration compressor) — On
Power — Off
Fault mode 3: Not operating, compressor overload tripped
INDICATOR LAMP or SWITCH COLOR STATUS
Line Yellow On
Run (refrigeration compressor) Green Off
Fault (refrigeration compressor) Red Off
CB1 — On
CB2 — On
CB3 — On
CB4 (power for refrigeration compressor) — On
Power — Off
End of table
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PGCL-2 Compressor Modes Explained

This section gives detailed explanations of the PGCL-2 operation and fault modes described in

the previous section.

Problem

Possible Cause(s)

Corrective Action

STATIC MODE 2

Refrigeration compressor
is not working AND CB4
is ON and Line light is
ON.

Timer delay relay is still active.

User remote signal not
provided.

- Wait two minutes for timer to

time out.

- Check timer relay settings if on

delay is in excess of 2 minutes.

- Verify user remote signal is

provided on pins 1 and 2.

- If user remote fails to start

compressor but the remote
jumper does, inspect condition
of pins 1 and 2 for possible
damage.

- The signal may be absent for

several reasons including
incorrect wiring at the integrating
equipment, incorrect controls
programming by the integrating
equipment, or correct function of
the integrating equipment in the
event of unit fault resulting in
control interrupt latching.

Continued next page
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PGCL-2 Compressor Modes Explained, Continued

Problem

Possible Cause(s)

Corrective Action

FAULT MODE 1:
Refrigeration compressor
not working, CB4 is ON
AND fault light is ON.

Refrigerant Pressure Switch

(High Side) (PS1) is tripped

due to:

- Excess load

- Cooling water flow or
temperature out of
specification.

- Problem with refrigerant
charge.

Refrigerant Pressure Switch
(Low Side) (PS4) is tripped
due to:

- Loss of refrigerant charge.

Temperature switch trip (TS1).

- Cooling water flow or
temperature out of
specification.

PS1is alatching switch —
manual reset required.

Excess load:

Verify nitrogen compressor
pressures (typically 19 — 23 psi
during operation — lower values
used with long lines) are within
Auto Refill range If they are not, go
to Auto Refill Troubleshooting on
page 7-40.

Verify gas return temperature is
below 32 C. During post
bakeout, the gas compressor
can be used but the
refrigeration compressor must
remain off until the return
temperature is below 32 C).

Verify cooling water flow and
temperature are within
specifications.

Verify condenser has not
accumulated excessive scale.

PS4 is a non-latching switch.

Turn on the gas compressor for 30
minutes to warm the refrigerant
system.

Record the refrigerant suction
pressure and check against
installation records.

TS1is anon-latching switch
Verify cooling water flow and
temperature are within
specifications of Table C.

Verify condenser has not
accumulated excessive scale.

Continued next page
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PGCL-2 Compressor Modes Explained, Continued

Problem

Possible Cause(s)

Corrective Action

FAULT MODE 2:

Refrigeration compressor
not working AND CB4 is
OFF.

1.Incorrect Voltage or
transformer tap
configuration.

2.Internal short in high voltage

wiring.

3. Locked rotor condition.

1. Verify the supply voltage meets
specification and that the
transformer taps are properly
configured

2. and 3. Contact Polycold
Service.

FAULT MODE 3:

Refrigeration compressor
not working AND CB4 is
ON AND the Fault light is
not lit, AND CB1, CB2
and CB3 are on.

Incorrect Voltage or
transformer tap

configuration.
Inter nal motor failure.

Verify the supply voltage meets
specification and that the
transformer taps are properly
configured.

The internal overload is a non-
latching switch; Call your certified
service agent or Polycold.

FAULT MODE 4:

Refrigeration compressor
not working AND CB4 is
ON AND the Fault light is
not lit AND CB3 is Off.

Electrical short in the safety
circuit.

Contact Polycold Service.

End of table

7-30




PGCL-2 Gas Compressor LCD Error Messages

There is a liquid crystal display (LCD) on the front of the HC-10 gas compressor (see Figure 11
on page 7-23). The LCD displays status and fault messages for the gas compressor. Below is a
list of the fault messages, possible causes of them, and corrective actions.

Error Message

Possible Cause(s)

Corrective Action

PHASE SEQ ERROR

Electricity to the PGCL-2 does
not have correct phasing.

Provide clockwise rotation of the
phases to the PGCL-2.

Note: CB1 must be switched on
and off after correcting the phases.

MOTOR TEMP ERROR

Excess discharge pressure

in gas compressor: high

pressure fault, tripping PSS.

This could be due to:

1.Excess flow in the gas
circuit

2. Obstruction in gas circuit

1. Scroll through LCD display —
verify no other faults are
present.

2.0pen the vent valve on the rear
of the unit, and vent the gas
circuit to 0 PSI.

3.Reset PS3; see PGCL-1 and
PGCL-2: Reset PS3 — Gas
High Pressure Switch on page
7-35.

4.Fill the gas circuit with a fresh
charge of gas. See Error!
Reference source not found.
on page 3-Error! Bookmark
not defined..

5. Switch CB1 off, and then on.

6. Restart the system.

7.Look at the gas compressor
discharge pressure; is it high?
(above 115 PSI). If the pressure
is high, troubleshoot for a kink or
ice build-up in the gas lines.

Continued next page
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PGCL-2 Gas Compressor LCD Error Messages, Continued

Error Message

Possible Cause(s)

Corrective Action

MOTOR TEMP ERROR,

Continued

Low suction pressure in gas
compressor: low pressure
fault, tripping PS2:

This could be due to:

1.Low nitrogen charge or gas
leaks.

2.Obstruction in line.

3. Auto Refill control
malfunction

1. First, scroll through LCD display
— verify no other faults are
present.

2. Switch off the gas compressor
(CB1,; see Figure 11) and check
the gas pressure gauge (see
Figure 11) which should show a
minimum pressure of 70 psi. If
below 70 psi check for:

- Adequate gas fill source (if
using Auto REefill); 70 psi
minimum.

- Leaks in lines

- Kinked lines or other
obstructions in line.

- Verify nitrogen supply meets
required dryness (dew point <
-80 C).
3. See Auto Refill Troubleshooting
on page 7-40.
Note: PS2 latches electronically —
the gas pressure must be raised
above the 70 PSI, and then CB2
must be cycled off and on.

WATER TEMP ERR

or

WATER FLOW ERR

Incorrect water or temperature
has caused TS3 or TS4 to trip.

1.Scroll the LCD display to find
other faults, clear as necessary.

2. Verify that the cooling water
meets the requirements in
Specifications and Site

Requirements/Cooling Water
Specifications on page 3-Error!

Bookmark not defined..

3. Allow 30 minutes for thermal
switches TS3 and TS4 to reset,
then switch CB1 off and then on.

Continued on next page
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PGCL-2 Gas Compressor LCD Error Messages, Continued

Error Message

Possible Cause(s)

Corrective Action

HELIUM TEMP ERR

1. Excessive temperature at
the gas compressor
discharge.

2.Qil has been pumped from
the gas circuit to the
compressor’s lower sump.

1. Verify that the cooling water
meets the requirements in
Specifications and Site
Requirements/Cooling Water
Specifications on page 3-Error!
Bookmark not defined..

2.Let the gas compressor cool
down.

3. Switch CB1 off and then on to
turn on the gas compressor.

4. Verify gas compressor operating
pressures (see Figure 11):
Suction pressure = 12-25 PSI
Discharge pressure = 70-130
PSI.

- If the discharge pressure is too
high, suspect an obstruction or
kink in the gas circuit.

5. Verify water is adequate: see
Error! Reference source not
found. on page 3-Error!
Bookmark not defined..

6. Try two times to restart the
compressor. If it does not start
check the oil level in the upper
sight glass of the compressor.
Oil should be visible after the
compressor has been operating
for 15 minutes.

- Contact Polycold Service if the
oil is not visible.

MOTOR AMPS-ERR

(accompanied by
system shut down)

Compressor motor high
current switch has opened

1.CB1 must be turned off, and
then on to reset the system from
this error.

2. Verify that the cooling water and
electrical power are within the
specifications stated in
Specifications and Site
Requirements in this manual.

3. Suspect faulty Interlocks or gas
compressor motor

Continued on next page
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PGCL-2: Gas Compressor LCD Error Messages, Continued

Error Message

Possible Cause(s)

Corrective Action

LOCKED ROTOR ERR

Loss of one power phase.

1. Verify that all three electrical
phases are present at their input
on the PGCL-2, and that their
voltages are correct.

- If all tree phases are not present

and at full value, troubleshoot
and correct the problem

- If all three phases are present at
the PGCL-2, go to the next step.

2.Turn CB1 off, and then on.

3. Press simultaneously OFF, ON,
and DISPLAY on the front of the

gas compressor. See Figure 11
on page 7-23.

Note: If the gas compressor does
not operate after trying the above
steps twice, call Polycold Service.

MICRO-ERR

The HC-10 compressor unit's
microprocessor has failed its
diagnostics.

Consult Polycold service

End of Table

7-34




PGCL-2 Gas Compressor Failure Recovery

Restarting After a Power Failure

When power is applied to the PGCL-2, the microprocessor will determine if the last shutdown
was due to a power outage. If the operator turns off the system by the main breaker, it will be
detected as a power outage. If the compressor power was interrupted by a power outage, the
compressor and the shield cooler will restart automatically after a one (1) second delay.

If the compressor stops for other reasons, compressor troubleshooting is required.

System Status Display

Normal conditions: When all systems are operating normally, with no system errors, the
following lines are displayed on the LCD in the order listed below by scrolling the display. Press
the DISPLAY button to scroll the LCD. Scrolling past the bottom of the display will start back at
the top and repeat. If the DISPLAY button is pressed and not pressed again after 30 seconds,
the display will return to the first line (ET). Note: The display refers to helium. For this system alll
messages showing helium refer to the cooling gas being used.

Elapsed time in hours to one decimal place
Helium Temp-OK

Water Temp-OK

Water Flow-OK

Motor Temp-OK

Phase Seq (sequence)-OK

Motor Amps-OK

Locked Rotor-OK

Micro-OK

Error conditions: If a system error occurs that causes an alarm or shutdown condition, the
monitor point as listed above will change from “OK” to “ERR” and that monitor point will be
scrolled to the top for display.

Any point that has not failed will continue to display OK if you manually scroll the display.

If additional points fail before the operator resets the first error(s), the latest point to fail will
change from “OK” to “ERR” and will be scrolled to the top for display. In this way, the operator
will see the most recent fault displayed on the LCD and, by manually scrolling the display, can

see other error conditions that lead up to the latest.
Clearing Error Conditions

The preferred reset method is to cycle CB1. Alternatively the faults can be cleared by pressing
the ON and DISPLAY buttons simultaneously.

Continued on next page
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PGCL-2 Gas Compressor Failure Recovery, Continued

Restarting after an Error Condition

When the shutdown is caused by any of the high-temperature switches, the compressor will
restart only after it has cooled enough for the switch to close. After waiting for the compressor to
cool, clear the error message then push the ON button to restart. Should the compressor fail to
start, allow more cooling time. Repeat the restart procedure. Check cooling water temperature
and flow. Compare with Specifications.

The motor high winding temperature relay automatically resets after the compressor shuts down
and the relay cools. This typically takes about 30 minutes. To restart the compressor, clear the
error message then push the ON button. If the compressor fails to start, allow more cooling
time. Repeat the restart procedure.
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Reset PS3

PGCL-1 and PGCL-2: Reset PS3 — Gas High Pressure Switch

Purpose: PS3is a gas pressure switch that measures the pressure of the cooling gas in the
discharge line of the gas compressor. PS3’s setpoint is set at 10.6 Bar (154 PSIG). If the gas
pressure rises above this setpoint, the gas must be vented from the gas circuit, and PS3 must
be manually reset (the green slide switch on top of PS3).

Step Action
1. | Onthe rear of the unit, locate the Gas Vent valve. Unscrew the black plastic cap from
the valve.
Black plastic
Vent valve handle ~_|
2. | Use the valve handle supplied with the unit to open the Gas Vent valve.
3 Vent all of the gas from the system until the gas pressure reads zero. See 1 in Error!
" | Reference source not found..
4 Close the Gas Vent valve with the supplied handle. Replace the black protective cap on
" | the valve.
5. | Go to step 5 for either the PGCL-1 or PGCL-2 on the following pages

Continued on next page
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Reset PS3, Continued

Reset PS3 — Gas High Pressure Switch, Continued

Step Action
5. PGCL-1: Remove the rear panel from the PGCL-1.
Locate PS3.
Reset Switch
PS3 \
6. PGCL-2: Remove the upper panel from the rear of the

unit and locate PS3.
Reset switch 4

PS3

Continued on next page.
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Reset PS3, Continued

Reset PS3 — Gas High Pressure Switch, Continued

Step Action
7. Locate the green reset slide switch on top of PS3.
8. Slide the reset switch momentarily to the right.
9. Refill the gas circuit with gas according to the instructions in Install the Gas Lines in

the Installation section of this manual.

End of procedure
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Replace Compressor Oil
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Replace Refrigerant
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Auto Refill Troubleshooting

This section contains troubleshooting and repair information for the Auto Refill function of the
PGCL.

Theory of Operation

The schematic diagram for the Auto Refill circuit is #679187-00, and is included in the appendix.
Refer to this schematic as you read this Theory of Operation.

Note: in schematic diagram #679187-00, the solenoid valve that admits gas into the system

from an external supply is V8. The PGCL-2 has the same circuit, except that the solenoid valve
is V6.

The SMC switch and Auto Refill ON / OFF switch are the user controls for the Auto Refill
function. These controls are located on the front of the unit. The function of these two
components are as follows:

- The ON/ OFF switch applies power to the SMC switch
- The SMC switch has several functions:
o Monitors and displays the pressure in the suction side of the gas compressor
0 Has four configurable setpoints for controlling the flow of an external gas into the PGCL
and gas circuit. In this way, a constant amount of gas is maintained in the gas circuit,
thus compensating for small leaks.

The four setpoints of the SMC are as follows:

SMC Switch Setpoints
Setpoint Pressure Action
N1 75 PSI | When the pressure exceeds this value, the solenoid
gas compressor valve closes, stopping the flow of gas into the system
NOT operating from the external source.
N2 70 PSI | When the pressure drops below this value, the
gas compressor solenoid valve opens, admitting gas into the system
NOT operating from the external source.
N3 23 PSI When the pressure exceeds this value, the solenoid
gas compressor valve closes, stopping the flow of gas into the system
operating from the external source.
N4 19 PSI | When the pressure drops below this value, the
gas compressor solenoid valve opens, admitting gas into the system
operating from the external source.

The reason for two pair of setpoints is that the pressure in the suction line will be different
depending on whether the gas compressor is operating or not.

Continued on next page
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Auto Refill, Continued

Figure 12 shows the SMC switch and Auto Refill ON/ OFF switch on the front panel of the
PGCL.

Figure 13 shows the cover on the electrical box of the PGCL-1. The electrical box contains the
relays that control Auto Refill. To access the electrical box, remove the external panel on the
right side of the PGCL, and then remove the cover on the electrical box.

Figure 12.  Auto Refill SMC Switch and On / Off Switch, On PGCL Front Panel

SMC switch ———

Figure 13. PGCL-1 Location of Electrical Box

Front of unit

Continued on next page
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Auto Refill, Continued

Figure 14 shows the PGCL-1 electrical box open, and the location of the Auto Refill relays. The
electrical box is in the right side of the PGCL-1

Figure 14. PGCL-1: Location of Auto Refill Relays in Electrical Box

e

| 11

|

K4 K5 K6

Electrical box
with cover
removed

Continued on next page
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Auto Refill, Continued

Figure 15 shows the location of the electrical box in the PGCL-2, and an interior view of the

electrical box with the Auto Refill relays identified.

Figure 15. PGCI-2 Electrical Box Location and Interior

Electrical box
Front door open

K4 K5 K6

Electrical box

/

Continued on next page
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Auto Refill, Continued

The Auto REefill solenoid is controlled by the Auto Refill circuit (see drawing # 679187-00 or
#679188-00 in the appendix). Figure 16 shows the location of the Auto Refill solenoid valve.
You must remove the cover panel on the left side of the unit to access the solenoid valve.

Note:
- PGCL-1 Auto Refill schematic diagram is drawing #679187-00. The solenoid valve
is V8.
- PGCL-2 Auto Refill schematic diagram is drawing #679188-00. The solenoid valve
is V6.

The solenoid valve connects between the Gas Fill port on the rear of the unit, and the suction
side of the gas compressor.

Figure 16. Location of Auto Refill Solenoid Valve

Auto Fill solenoid valve

v

Front of unit

Continued on next page
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Auto Refill, Continued

The table below is a troubleshooting aid for Auto Refill.

- PGCL-1 solenoid valve for the gas inlet is V8
- PGCL-2 solenoid valve for the gas inlet is V6

- Verify the gas supply is connected to the Gas Fill port on the rear of the unit
- Verify that the Auto Refill ON / OFF switch is ON and that the display on the SMC switch is

illuminated red

- Verify that the SMC switch display does not blink. If it does, turn off the Auto Refill switch for
one to two minutes, then turn it back on.

Problem

Possible Cause

Corrective Action

Unit does not fill during initial
gas fill.

- Incorrect gas fill pressure.
- Hardware problem

- Make sure 70-90 PSlis

supplied to the Gas Fill port.

- Open the electrical box to

seeifrelay K6 is lit. If it is,
check V8 to feel whether its
coil is warm. If the coil is
warm and gas is not flowing
into the system, replace V8.
If the coil is not warm,
check its input voltage. If it
is 24 V, replace the coll. If it
is zero, check to see if there
is a loose wire somewhere.

- Ifrelay #6 is dim, check the

green indicator on the SMC.
If it is ON, check the voltage
between the Black and
Brown lead of the SMC. If
the voltage is zero, the
SMC is bad.

Unit continues to fill, OVER
RESET VALUE, during initial
nitrogen fill.

Bad solenoid valve or SMC.

- Check the status of relay

K6. If it is dim, check V8;
feel its coil to see if it is
warm. If the coil is cold but
unit continues filling,
replace the solenoid valve.

- If relay K8 is lit, check the

green SMC indicator. If it is
OFF but the voltage
between the Black and
Brown lead is 24 VDC, the
SMC is bad.

Continued on next page
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Auto Refill, Continued

Problem

Problem

Problem

Unit does not refill during a
run.

- Bad solenoid valve or SMC.
- Loose wiring in the system.

- Check to see if relay #5 is

lighted. If it is, check the
Auto Refill solenoid valve to
feel whether its coil is warm.
If the coil is warm but no
nitrogen filling occurs,
replace the solenoid valve.
If the coil is not warm,
check its input voltage. If it
is 24 V, replace the coll. Ifit
is zero, check to see if there
is loose wiring somewhere.

- Ifrelay #5 is dim, check the

red indicator on SMC. [fitis
on, check the voltage
between the white and
brown lead. If the voltage is
zero, the SMC is bad. Ifitis
24V, check to see if there
is loose wiring in the Auto
Refill circuit.

Unit continues to fill, OVER

RESET VALUE, during a run.

- Loose wiring
- Faulty solenoid valve
- Faulty SMC switch.

- Check whether relay K4 is

energized. If not, there is a
loose wire. If it is energized,
continue to next bullet.

- Check the status of relay

K5. If it is dim, check the
Auto Refill solenoid valve to
feel whether its coil is warm.
If the coil is cold but
nitrogen filling continues,
replace the solenoid valve.
Otherwise, continue to next
bullet.

- Ifrelay #5 is lighted, check

the red indicator of the
SMC. Ifit is off but the
voltage between the White
and Brown lead is 24 VDC,
the SMC is bad.

Red LED display is flashing,
Auto Refill function not
working.

- Cycle power for Auto Refill

on / off switch.

End of table
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Auto Refill, Continued

Basic Conditions for Operation
1. Verify the nitrogen supply pressure is in the correct range of 70 — 90 psi.

2. Verify that the autorefill switch is ON and the red display illuminates on the SMC pressure

switch.

3. Verify that the SMC pressure switch does not blink. If it does, turn off autorefill switch for 1-2

minutes then turn it back on. If it is still blinking, remove one lead on the coil of autorefill

solenoid valve. If it becomes not to blink, replace the coil.
4. Verify that the SMC pressure switch setting is correct.

a. Push and hold the set button for more than 2 seconds; then release it. The display
should show “PSI,” push the set button again. If “PSI” is NOT shown, push the left or

right scroll button until “PSI” is displayed; push the set button again.

b. The display should show “1nC.” If not, push the left or right scroll button until the

display shows “1nC.” Then, push the set button.

c. The display should show “2nC.” If not, push the left or right scroll button until the

display shows “2nC.” Then, push the set button.

d. The display should show “768.” If not, push the left or right scroll button until the

display shows “768.” Then, push the set button.

e. The display should show “ nAn.” If not, push the left or right scroll button until the

display shows “ nA n.” Then, push the set button.

f. Check each setpoint by pushing and holding the set button for less than 2 seconds.
A correct set of setpoints should ben_1>n_2>n_3>n_4> 8. If not, push the left or

right scroll button to desired valve, then push the set button.

g. See section 7.6 in Polycold’s 825104 Customer Instruction Manual for
reprogramming instructions.

PGCL-1 and PGCL-2 Auto Refill Status Tables

Initial Fill
SMC Pressure (p) P <N3 N3<P<N1 P>=N1
Green Indicator on SMC On On Off
Red indicator on SMC On Off Off
Relay #4 Off Off Off
Relay #5 On Off Off
Relay #6 On On Off
Auto Refill Solenoid Valve | On On Off

Continued on next page
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Auto Refill, Continued

Idle: Unit has been filled but gas compressor is off

SMC Pressure (p) P < N2 P>=N1
Green Indicator on SMC On Off
Red indicator on SMC Off Off
Relay #4 Off Off
Relay #5 Off Off
Relay #6 On Off
Auto Refill Solenoid Valve | On Off

Run: Unit has been filled and gas compressor is on

SMC Pressure (p) P<N4 P>=N3
Green Indicator on SMC On On
Red indicator on SMC On Off
Relay #4 On On
Relay #5 On Off
Relay #6 On On
Auto Refill Solenoid Valve | On Off
End of table
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Verify the Phase of the Electrical Supply of the PGCL-1

Tools and materials:
- Phillips screwdriver, #2

The PGCL-1 uses 3-phase electricity, and requires that the phases are properly wired. This task
checks the phase of the supply electricity to the PGCL, and provides corrective steps in case
the phasing is incorrect.

WARNING!

HAZARDOUS VOLTAGE EXISTS AT ALL TIMES AFTER THE
EQUIPMENT IS ENERGISED
Only qualified electricians should perform electrical work. Power should be
removed at the point of electrical connection, and locked out following
standard lock-out/tag-out procedures. A lockout device may be placed on
the electrical supply circuit breaker (provided by others) or on the supplied
electrical power plug.

Verify and Correct the Phase of the Electrical Supply

Step Action

1. | Check the EMO button on the front of the PGCL and make sure it is pulled out.

If you are working on a PGCL-1, go to step 2.
If you are working on a PGCL-2,go to .

3. | Ifthe right side panel (from the front) is installed on the PGCL-1, remove it.

On the right side of the PGCL-1, locate the electrical box. See Figure 17.

Figure 17. PGCL-1 Electrical Box Cover

Continued next page
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Verify the Phase of the Electrical Supply to the PGCL, Continued

Step Action
Remove the cover from the electrical box and locate the phase monitor. See Figure 18.
Figure 18. Phase Monitor in the PGCL-1 Electrical Box
5 RILED— \
wn"LED—""
Phase monitor
Electrical box
6. | Apply electrical power to the PGCL-1.
Look at the “R” and “Un” LEDs on the front of the phase monitor.
7 If both LEDs are illuminated, the phase is correct. Go to step 10.
" | If onlyone LED is illuminated, the phase is incorrect. Go to step 8.
If neither of the LEDs are illuminated, go to step 9.
3 Go to the electrical source for the PGCL and change the phasing for clockwise rotation.
" | Then perform step 6 and step 7 again.
9 Ensure that electrical power is connected and applied to the PGCL, then go back to step
.
10 When the phasing is correct as shown on the phase monitor, replace the cover on the
" | electrical box (from step 5).
11. | Replace the side cover on the PGCL-1

End of procedure
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