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Brooks Automation, Inc.
Polycold Systems

15 Elizabeth Drive
Chelmsford, MA 01824
U.S.A.

Tel: 978-262-2400

Fax: 978-262-2500

Service:
Contact Brooks Automation at http://www.brooks.com or the 24 hour emergency number: for the nearest
service representative.

North America 1 800-FOR-GUTS (800-367-4887)
Germany

France +49 1804-CALL-GUTS (1804-2255-4887)
UK

Japan +81-3-5767-3412

China +86-21-5131-7066

Taiwan +886-3-5525225

Korea +82-31-288-2500

Singapore +65-6464-1481

Before starting:

Congratulations for purchasing a Brooks Automation Inc. Polycold® Systems Cool Solutions® Gas Chiller. If
any assistance is needed, please contact a local sales representative or Brooks Automation Inc.

To contact Brooks Automation Inc. by:
Telephone: 978-262-2400

Toll Free: (1) (800) FOR GUTS (800-367-4 8 8 W) tmi n USA onl yod
Fax 978-262-2500

Mail: Brooks Automation, Inc. 15 Elizabeth Drive, Chelmsford, MA 01824 U.S.A
Website: www.brooks.com

Please have the following information available to help us expedite the service
process:

Polycold® Model:
Polycold® Serial No:

Polycold® Item Code:

Date Manufactured:

The above information is on the nameplate of the Gas Chiller. It is best to enter this information now
(before the equipment is installed).
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Polycold® Systems Cooling Products, CryoTiger®, AquaTrap®, Polycold Compact Cooler, Repair Services and Certified
Refurbished Products

Polycold® Systems cryogenic cooling products, including water vapor cryopumps (PFC, PCT, FLC, FI), chillers (PGC, PGCL),
cryocoolers (P), CryoTiger, AquaTrap, Polycold Compact Cooler (PCC) and accessories, Certified Refurbished products (the
fProductsd and Repair Service (i.e.- repairs other than warranty repairs) are warranted to be free from defects in materials
and/or workmanship under normal service for the time period as set forth in Table A below from date of shipment from Brooks

Aut omati on, Il nc. (ABrookso). The warranty for Repair Seirvice
performed by Brooks at Brooksé facility. Customer i s responsib
Customerds |l ocation by Brooks technicians as set forth in a qgt

Products are remanufactured to like-new condition and contain used parts and materials.

Table A
CryotigérProducts and Systems 15 Months 12 Months N/A

AgquaTrdpProductand Systems
PolycofiCompact Cooler (PCC)

Cryogenic cooling products, including: 24 Months 12 Months 12 months
Water vapor cryopumps (PFC, PCT, F|
FI), chillers (PGC, PGCL), cryocoolers
and accessories

BROOKS MAKES NO OTHER REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED, WITH RESPECT TO PRODUCTS OR
SERVICES. UNLESS EXPRESSLY IDENTIFIED AS A WARRANTY, SPECIFICATIONS IN ANY PRODUCT DATASHEET CONSTITUTE
PERFORMANCE GOALS ONLY, AND NOT WARRANTIES. BROOKS MAKES NO WARRANTY RESPECTING THE MERCHANTABILITY OF
PRODUCTS OR THEIR SUITABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR USE, OR RESPECTING INFRINGEMENT OF
INTELLECTUAL PROPERTY RIGHTS. BROOKS DISCLAIMS ANY WARRANTY WITH RESPECT TO PRODUCTS MODIFIED WITHOUT

BROOKS6 WRI TTEN CONSENT, REPAI RS MADE OUTSI DE OF OUR FACTORY, PRODUCT:

MISUSE, NEGLIGENCE, CORROSIVE ATMOSPHERES, ATTACK BY FREE CHEMICALS WITHIN THE SYSTEM, ACCIDENT, DAMAGE
BY CUSTOMER OR CUSTOMERO®S AGE NRARY TP GURARECAMWMENDATMON, IF THE SERIAL NUMBER HAS
BEEN ALTERED, DEFACED OR REMOVED, THE USE OF SERVICE REPLACEMENT REFRIGERANTS FROM ANY THIRD PARTY NOT
LICENSED BY BROOKS, OR THE PRODUCT IS OTHERWISE COMPROMISED BY USE OF UNAUTHORIZED PARTS OR SERVICE, ALL
AS DETERMINED BY BROOKS IN ITS SOLE DISCRETION.

IN NO EVENT WILL CUSTOMER BE ENTITLED TO, NOR WILL BROOKS BE LIABLE FOR INDIRECT, SPECIAL, INCIDENTAL, PUNITIVE
OR CONSEQUENTIAL DAMAGES OF ANY NATURE, INCLUDING WITHOUT LIMITATION NEGLIGENCE, STRICT LIABILITY, OR
OTHERWISE, ARISING AT ANY TIME, FROM ANY CAUSE WHATSOEVER, INCLUDING, WITHOUT LIMITATION, DOWN-TIME COSTS,
DATA LOSS, DAMAGE TO ASSOCIATED EQUIPMENT, REMOVAL AND/OR REINSTALLATION COSTS, REPROCUREMENT COSTS, OR
LOST PROFITS, EVEN IF BROOKS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, AND EVEN IF THE LIMITED
REMEDIES OF REPAIR OR REPLACEMENT FAIL OF THEIR ESSENTIAL PURPOSE. THIS WAIVER OF LIABILITY DOES NOT APPLY TO

EIl THER BROOKS6 LI ABILITY UNDER A STATUTE, LYAIRJURYOBR TOAAWY IRABRITYAINQURING TO BC
OUT OF DAMAGE TO THE BODY, HEALTH OR LIFE OF A PERSON.

The exclusive remedies for breach of warranty will be either repair or replacement of the nonconforming parts or Products during

the warranty period atthesoledi screti on of Brooks, shipped ExWorks (Il ncoter ms

from Brooks for any claim shall not exceed the amount paid by customer to Brooks for the Product or Service giving rise to such
claim, irrespective of the nature of the claim, whether in contract, tort, warranty, or otherwise. Customer must inspect the
Products within a reasonable time upon receipt, and must notify Brooks within 30 days of discovering a defect. Every claim on
account of defective material or workmanship shall be deemed waived unless made in writing within the warranty period
specified above. Brooks does not assume, or authorize any other person to assume, any other obligations or liabilities in
connection with the sale of the Products.

All Polycold Products are also subject to the Brooks Automation, Inc. General Terms and Conditions, Polycold®
Products, an excerpt of which is set forth above.
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1 SAFETY INFORMATION

1.1 Safety Hazards and Safeguards

This chapter summarizes safety concerns (hazards, precautions, and ergonomics) associated with the
operation and s e@ooliScdueions?GasEluillbrg.c ol dbés

The Gas Chillers have been designed to conform to all known safety requirements applicable to Brooks
Automation Inc. wafer fab equipment. Under normal operation the direct refrigeration and heating
equipment presents no hazard to its operator or other personnel. Tool secured access panels shield
operators and other personnel working in the area of the equipment from the operation or possible
failure of the components that compose the equipment.

Only qualified service personnel are authorized to open or remove the panels and must be in
accordance with the safety instructions presented in this chapter and throughout the manual. In service
and repair operations, the direct refrigeration and heating equipment may potentially expose personnel
to the following hazards:

Electrical Shock
Hazardous Materials
Lifting Hazards

Cold Surfaces

1 Hot Surfaces

= =4 -4 -2

The information and instructions provided in this chapter and throughout this manual are intended to

help service personnel work with the equipment in a safe, effective, and efficient manner. The

emergency and safety procedures are provided to help service personnel develop safe practices and
establish safe conditi orCsoISqutionss(I#niilensg with Polycol d¢
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1.2 Danger, Warning, and Caution Alerts
Danger, Warning, and Caution alerts are integral parts of these instructions:

1 DANGER is used to indicate an imminently hazardous situation that, if not avoided, will result in
death or serious injury.

1 WARNING is used to indicate a potentially hazardous situation that, if not avoided, could result in
death or serious injury.

1 CAUTION is used to indicate a potentially hazardous situation that, if not avoided, may result in
minor or moderate injury.

1 CAUTION is also used when failure to follow instructions or precautions can result in damage to the
equipment.

Danger, Warning, and Caution alerts must be read carefully, understood thoroughly, and observed at all
times. If this equipment is used in a manner not specified by the manufacturer, the protection provided
by the equipment may be impaired. Pictorial hazard alerts affixed to the direct refrigeration and heating
equipment and its components are in accordance with ANSI, FDA, SEMI, and (where applicable) IEC
standards. Pictorial hazard alerts follow the format described below:

Pictogram (icon) Hazard Keyword Level
depicting nature
of hazard
Text describing
7 T hazard and what might
azardous Voltage
Enclosed / could happen
Voltage or current hazard
sufficient to cause shock,
bgrn or death.
mm,v;“,; g Text describing how to
0 L M SOy 00 e B0, | avoid the hazard

YSAFETY ALERT SYMBOL

DANGER - White Lettering / Red Background
(Safety Red: per ANSI Z535.4 - 15 parts Warm Red, | White Triangle / Red Exclamation Point
1 part Rubine Red, 1/4 part Black)

WARNING - Black Lettering / Orange Background
(Safety Orange: per ANSI 7535.4 - 13 parts Yellow, 3 | Black Triangle / Orange Exclamation Point
parts Warm Red, 1/4 part Black)

CAUTION - Black Lettering / Yellow Background

(Safety Yellow: per ANSI Z535.4 - Pantone 108C) Black Triangle / Yellow Exclamation Point

Table 1-1: Warning Label Legend
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This page includes pictogram representations used on semiconductor manufacturing equipment. Some
of these pictograms wiCdolSolitiens®fGasuChiler equipménhd Agtual tabetl 6 s
configurations and placement will be found in this chapter. Please note, for purposes of clarity, most
illustrations depicting hazardous exposures show components in their most hazardous state (i.e., covers
removed, safety interlocks, and other safeguards defeated) as they might appear during a major service

activity. Most tasks do not require that the hazards be exposed to this degree.

VANV

s = - j
Strong; magnetie field General hazacd Laser
IEC 1310 1500 TEHRD - DA34 [EC 417 - 5152

[50 3864 - B.2.1

y/
i g-ﬁ
Taxic material
IS0 3864 - B35 IEC 1310

Caorrosive material
[SC 3864 - B34

D)

Hot swrface Electrical Flammable Material
TEC 417 - 5047 150 3864 - B33 IEC 417 - 5036 180 3864 - B.3.2
150 7000 - D535 190 3864 - B.36

Irritant Material Pimehpeint
IEC 1310
Cald Temperature Pinchpoint from
IEC 1310 IEC 1310 moving gearn(s)

Figure 1-1: Typical Warning Labels
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1.3 Safety Training Guidelines

The safety information in this chapter is a summary of the safety information that is to be successfully

conveyed to service personnelaspart of t hei r t rCodl8odutogs® @as Chitlerd. fheo | d 8 s
training program is intended to ensure that any person who undertakes the service of the Gas Chiller

can demonstrate competence to perform the required tasks safely. Accordingly, training required for

each task includes, but is not limited to, the following:

A review of applicable safety standards and procedures, such as those presented in this chapter.
A review of maintenance and safety recommendations applicable to vendor supplied equipment.
An explanation of the purpose of a subsystem and its operation.

= =4 —a -2

An explanation of the specific tasks and responsibilities of each person (operator, service personnel,
etc.) assigned to the Gas Chillers equipment.

=

The person(s) (identified by name, location, and telephone number) to be contacted when required
actions are beyond the training and responsibility of the person being trained.

Identification of the recognized hazards associated with each task.
Identification of, and appropriate responses to, unusual operating conditions.
Explanation of the functions and limitations of all safeguards and their design characteristics.

Instructions for the functional testing (or other means of assurance) for proper operation of
safeguarding devices.

= =4 —a -

Safe use and service of the Gas Chiller equipment also requires the following:

1 Service personnel should understand the operation of process-related hardware interlocks, and the
sequences of hardware operation that are executed automatically, as explained in this chapter.

1 The equipment should not be used without assuring correct operation of all connected facilities,
especially fugitive emissions exhaust.

1 Service personnel should always assume that high voltage is present unless they have personally
turned it off and locked it out.

1 The equipment should not be operated without all guards and safety devices in place.
1 The equipment should be shutdown, locked-out, and not be operated while it is being maintained.

1 Users should not attempt to defeat, modify, or disable any of the equipment's safety interlock
switches.

1 Only Brooks Automation Inc. trained service personnel should perform installation, assembly,
operation, disassembly, service, or maintenance of the PGC.

1 All safety related incidents or near misses should be reported to a supervisor or to Brooks
Automation Inc.

1 The user should carefully review and understand manufacturer provided material
safety data sheets (MSDS) for materials used by this equipment.

1.4 Definition of Electrical Work Types
The following are the four types of electrical work in SEMI S2-0200:
Type 1- Equipment is fully deenergized.
Type 2- Equipment is energized. Energized circuits are covered or protected.

Note: Type 2 work includes tasks where the energized circuits are or can be measured by placing
probes through suitable openings in the covers or insulators.
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Type 3- Equipment is energized. Energized circuits are exposed and inadvertent contact with
uninsulated energized parts is possible. Potential exposures are no greater than 30 volts rms, 42.4 volts
peak, 60 volts dc or 240 volt-amps in dry locations.

Type 4- Equipment is energized. Energized circuits are exposed and inadvertent contact with
uninsulated energized parts is possible. Potential exposures are greater than 30 volts rms, 42.4 volts
peak, 60 volts dc or 240 volt-amps in dry locations. Potential exposures to radio-frequency currents
exist; refer to SEMI S2-0200, Table A5-1 of Appendix 5 for a listing of these values.

1.5 Potential Hazards During Maintenance & Servicing

This section illustrates the placement of labels on both air & water-cooled versions of the PGC (and flow
control option) that identify the location and type of potential hazards that may be encountered within the
unit. Some labels identifying other notable features are also depicted.

For brevity, only (2) of (4) model configurations are illustrated. An air-cooled gas chiller without a flow
control unit, and a water-cooled gas chiller with a flow control unit are shown, however both air and
water-cooled models can be configured with or without the optional flow control unit. Selection of the
optional flow control unit only affects one hazard label. Models configured with a flow control unit are
rated for a maximum gas supply pressure of 100 psi. Models without the flow control unit are rated for a
maximum gas supply pressure of 400 psi.
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1.5.1 Air Cooled PGC 152 w/o Flow Control Unit

The figure below shows an Air-Cooled PGC 152 with all exterior panels installed. The (3) hazard labels
shown below are affixed to all (4) exterior side panels.

Rear & Left Sides

825101-00 (Rev C)

A CAUTION

Extreme A CAUTION

Temperatures. Hot Surface

Can cause burns podiblouii allvors

or frostbite. bt o

Do not touch BOWSL a0l mow. siace.

exposed piping. e —— .o Ofe%
Figure 1-2: Hazard Labels, Exterior Side Panels, Air-Cooled PGC 152
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The figure below shows the front and right sides of an Air-Cooled PGC 152 with the exterior side panels
removed. The caution label on top of the unit specifies the gas types and the maximum gas supply
pressure that can be connected to the gas inlet tube. The hazardous voltage warning label is affixed to

t h e (eleciridal gntlosure.

& CAUTION

INERT GASES IN

USE ONLY DRY, H H
THIS EQUIPMENT

MAXIMUM SUPPLY
PRESSURE :

400 PSI (2760 kPa)

Refer to instruction manual
for further precautions

The maximum 400 psi (2760 kPa)
rating shown, only applies when
connecting directly to the PGC. When
connecting to the optional Flow Control
Unit, the maximum rating is 100 psi
(690 kPa).

Hazardous Voltage
Enclosed

Volitage or current hazard
sufficient fo cause shock,

Figure 1-3: Hazard Labels, Front, Left, & Top Sides, Air-Cooled PGC 152
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The figure below shows the rear and left sides of an Air-Cooled PGC 152 with the exterior side panels
removed. These warning labels are affixed to the Primary Expansion Tank and the Compressor.

A

WARNING!

This valve is to remain sealed open. If this
valve is closed when servicing the unit, the
unit must be attended until the valve is
reopened and resealed.

PRIMARY REFRIGERANT
EXPANSION TANK

407020 REV 01 XQS23689

A\ ATTENTION

THIS COMPRESSOR 1S CHARGED
WITH AN OIL SELECTED
SPECIFICALLY FOR THIS
EQUIPMENT. REFILL ONLY WITH
POLYCOLD PART NUMBER:
081009-00

—
407119-00

Figure 1-4: Hazard Labels, Rear & Left Sides, Air-Cooled PGC 152
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1.5.2 Water Cooled PGC 152 with Flow Control Unit

The figure below shows a Water-Cooled PGC 152 with all exterior panels installed. (Shown with
Optional Flow Control Unit installed.) The (3) hazard labels shown below are affixed to all (4) exterior

side panels.

Front & Right Sides

Figure 1-5: Hazard Labels, Exterior Side Panels, Water-Cooled PGC 152

Rear & Right Sides

e
PIN4D711400.

A CAUTION

Extreme

Temperatures.

Can cause burns
or frostbite.

Do not touch
exposed piping.

A CAUTION

Hot Surface

Do not touch. Can cause
skin burns upon contact.
Disconnect and lockout
power and allow surface
1o cool before servicing

SRS IRR. T RO T T

T oeow o THOTI
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The figure below shows the lower front and right sides of a Water-Cooled PGC 152 with the exterior side
panels removed. The hazardous volt agiealencosurei ng | abel

Figure 1-6: Hazard Labels, Lower Front & Right Sides, Water-Cooled PGC 152
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The figure below shows the lower rear and left sides of a Water-Cooled PGC 152 with the exterior side
panels removed. These warning labels are affixed to the Primary Expansion Tank and the Compressor.

PRIMARY REFRIGERANT
EXPANSION TANK

407020 REV 01 XQS23689

A

WARNING!

This valve is to remain sealed open. If this
valve is closed when servicing the unit, the
unit must be attended until the valve is
reopened and resealed.

A\ ATTENTION

THIS COMPRESSOR 1S CHARGED
WITH AN OIL SELECTED
SPECIFICALLY FOR THIS
EQUIPMENT. REFILL ONLY WITH
POLYCOLD PART NUMBER:
081009-00

407119-00

Figure 1-7: Hazard Labels, Lower Rear & Left Sides, Water-Cooled PGC 152
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The caution label on top of the Optional Flow Control Unit specifies the gas types and the maximum gas
supply pressure that can be connected to the inlet tube of the Flow Control Unit.

A CAUTION

The maximum 100 psi (690 kPa) |UNSEERTO gIAYSEDSRYN
rating shown, only applies when THIS EQUIPMENT
connecting to the optional Flow
Control Unit. When connecting MAXIMUM SUPPLY
directly to the PGC , (Sdegure PRESSURE :
1.3) the maximum rating is 400 ps 100 PSI (690 kPa)
(2760 kPa).

Refer to instruction manual

for further precautions

Figure 1-8: Caution Label, PGC 152 Optional Flow Control Unit
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1.6 Material Safety Data Sheets

The user is advised to retain current copies of material safety data sheets (MSDS) for refrigerants and
cleaning agents used in the operation and maintenance of this equipment. One copy of the MSDS for
the system refrigerant has been attached to this users manual.

1.7 Refrigeration Compliance

The PGC 152 is free of HCFC refrigerants in accordance with the Montreal Protocol and the European
law banning HCFC refrigerants EC 2037/2000.

1.8 Conversion Factors & Formulas
1 psig = 0.07 bar = 0.07 kg/cm5 °F=(9/5x°C) + 32
1 inch = 2.54 centimeters, exactly C=5/9x (°F -32)
1 pound = 0.45 kilograms

1 standard cubic foot per hour (SCFH) = 0.47 standard liters/minute
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1.9 Safety Devices

Safety Devices incorporated in the PGC and their functions are described below:

Descriptor Name Function

MCB1 Main Circuit Breaker The Main Circuit Breaker provides overcurrent and short
circuit protection for the PGC. In the event of an
overcurrent/short circuit the contacts of the Main Circuit
Breaker separate, removing power from conductors and
components downstream of the breaker. Host equipment
should provide a circuit breaker with 10,000 ampere interrupt

capacity (AIC).
oL1 Thermal Overload The Thermal Overload Protector is coupled to the hermetic
Protector compressor in the area of the motor windings. In the event of

excess temperature at the motor, the thermal switch opens
removing power from the compressor. This switch is
configured for auto reset.

FP1 Fusible Plug A fusible plug is installed in the discharge plumbing of the
compressor and serves as the controlled release point for
refrigerant should a fire occur in the area of the PGC. The
fusible plug provides a means to reduce high pressures
caused by excessive ambient temperatures in a manner
which does not result in an explosion.

HPS High Pressure A high pressure switch is incorporated in the discharge side
Switch of the compressor. The switch opens contacts if the
refrigerant pressure exceeds normal operating pressure,
interrupting power to the compressor and turning it off. This
switch requires manual reset. It should not be adjusted by

the user.
HTS High Temperature A high temperature switch is coupled to the condenser liquid
Switch side. In the event that the condenser is obstructed or air or

water flow is otherwise interrupted (including fan failure), the
liquid temperature will rise, opening the contacts on the high
temperature switch. This removes power from the
compressor and fan (where applicable). This switch requires
manual reset. It should not be adjusted by the user.

Table 1-2: PGC Safety Devices

Safety devices are identified in the P& ID and Circuit diagrams in Section 10.
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Caution!

Safety devices are installed on the PGC to help protect it from permanent damage. If a protective
device is triggered, the cause of the problem must be corrected before continuing to use the PGC.
Please see "Trouble-Shooting" section or call the Brooks Automation Inc. Service Department for

assistance. Bypassing or repeated resetting of a protective device may expose personnel and or

the facility to hazards, permanently damage the equipment, and may void your warranty.

1.10 Lock-Out and Tag-Out Instructions (LOTO)

4 WARNING
ELECTRICAL HAZARD

Contact could cause electric shock and result in death or serious injury.

After performing LOTO of the Power Disconnect Switch, Line Voltage is still
present at input terminals of the Power Disconnect Switch. To remove electrical
power to the input terminals of the Power Disconnect Switch, referto end-u s e r
Facility Power LOTO instructions.

Electrical Lock Out and Tag Out

1 Notify personnel you are performing a Lock-Out Tag Out (LOTO).

1 Shut down system following normal procedure: Turn the PGC-152 power switch to the OFF position.
Verify that the compressor is off and the indicator lights Power and Run are OFF.

1 Isolate the system from the electrical supply by opening the customer supplied disconnect switch or
unplugging the unit from the power receptacle. Verify that the Line indicator light is not lit.

1 Prevent re-connection of the electrical supply to the unit by applying a suitable lock-out device (not
supplied) to the customer switch or the disconnect
l ocked out . Do not operate. o to the switch or plu

1 Verify the system is locked-out. Observe that all indicator lights are OFF, turn the PGC-152 power
switch to ON and verify that the compressor does not start and all indicator lights remain off. Then
turn the PGC-152 power switch to OFF.
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1 It may be necessary to dischargethecapaci t ors directly by connecting
capacitor terminal to ground. A qualified and trained technician must perform this procedure. The
capacitors are located inside the electrical enclosure. See figure below.

Run & Start
Capacitors

Figure 1-9: Run & Start Capacitors

T Use a voltmeter to verify fA00 volts in the area yo
1 Toreenergize, reverse first 4 steps.

Gas Supply Lock Out and Tag Out

1 Notify personnel you are performing a Lock-Out Tag Out (LOTO)
1 Isolate the system from the gas supply by closing the customer supplied gas shutoff valve.

1 Lock the customer shutoff valve in the off position using a lockout device (not supplied) and place a
tag, which states AThis equi pmamte,i anldo dikbeod nout ®,p ¢

1 Verify the system is locked-out by cracking the gas inlet fitting on the PGC unit and allow the
pressure to bleed down for 2 minuteso the flow should gradually slow to a stop.

I To re-establish gas supply, reverse first 3 steps.

1.11 Safety Interlocks
The PGC safety interlock circuitry design is a positive logic, hardware based, fault tolerant device
(approved by an authorized testing agency and NRTL approved for use as a safety device), providing

operator notification, requiring manual reset, and which places the equipment in a safe standby
condition upon activation.

1.12 Circuit Breaker Protection

Over Current Protection is provided by the Main Circ
Panel . (MCB1 i s | ang\Voleage afdRmperage tor MCB1 afel2@V and 20A.

Note: Units built prior to April 11, 2005 are equipped with a 16A circuit breaker.

825101-00 (Rev C) Page 16

































































































































