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Introduction

Important Safety Information

Read and understand the safety
warnings section in this manual
before installing the equipment.
Failure to do so can result in
personal injury or death.

Warnings:

Warnings, like the sample shown below are found throughout the manual
to point out hazards which could cause personal injury or death if proper
procedures are not followed:

All installation personnel MUST read and

AWARN'NG understand the safety warnings section

before installing the equipment.

System Hazards:

Possible hazards when installing this system are exposure to:

e Pressurized Fluids / Gases e Falling Equipment Hazard

e Oxygen Deficient e Cylinder Handling Hazard
Atmospheres e« Pinch Hazard
e Electrical Hazard

Do not make any changesto the
equipment independently. Injury or death

AWARNING may result from unauthorized
modifications. |f equipment needsto be
modified, an Air Products Representative

MUST be contacted.
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Air Products Support Systems

Emergency Response - 24 Hour Service

If an emergency occurs that cannot be alleviated by the trained operator or his/her supervisor,
call Air Products and Chemicals, Inc. on one of these telephone numbers.

e From anywherein the continental United States, Canada and Puerto Rico -
800-523-9374 (toll free)

o Fromall other locations - 610-481-7711

e FAX -610-481-3772

e APCI Operator - 610-481-4911

e European Community/Middle East Gases - +44 500 02 02 02

Technical Support - Normal Operation 8:00 a.m. to 5:00 p.m. E.S.T.

USA: Air Products and Chemicals, Inc. 610-481-3810
Semiconductor Equipment Manufacturing Center
1919 Vultee Street
Allentown, PA 18103

Regions:

East Air Products and Chemicals, Inc. 610-481-2628
A5-2-2
7201 Hamilton Boulevard
Allentown, PA 18195-1501

Mid-America Air Products and Chemicals, Inc. 512-892-7772
5341 Industria Oaks Boulevard
Austin, Texas 78735-8811

Southwest Air Products and Chemicals, Inc. 602-813-8430
150 E. Alamo Street, Suite#9 (aternate 602-968-4494)
Chandler, Arizona 85225

West Air Products and Chemicals, Inc. 408-453-2432

1515 Norman Avenue (alternate 408-492-9080)
Santa Clara, California 95054-2029
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Europe: Air Products and Chemicals, Inc. 32-71-82-21-11

Spec Gas
Zoning Industrial De Keumiee
B-5140 Sombreffe Belgium
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Introduction

Introduction

This manual coversthe tasks required to install, operate and maintain the Gasguard
Source System gas cabinet, rack, and purge panel system. Because of unique
installation variables from site to site, it is not intended as a step-by-step
installation procedure, but relies on the knowledge of qualified personnel to
perform the work properly. This manual should be read thoroughly by the
supervising installation engineer before installation is begun.

The Gasguard cabinets have been designed and built in accordance with the
International Fire Code (IFC) and the National Fire Protection Association
(NFPA). They must beinstalled and operated in accordance with the IFC, NFPA
and all other applicable industrial, federal, state and local codesif installed in the
United States.

Gasguard® is aregistered trademark. The Gasguard name is officially registered
and legally restricted to be used only by Air Products and Chemicals, Inc. The
information and data contained herein are proprietary to Air Products and
Chemicals, Inc. and are not to be copied, reproduced, duplicated or disclosed to
others, in whole or in part, without prior written consent of Air Products and
Chemicals, Inc. Thisrestriction shall not apply to any safety information
contained in the manual. The safety information is intended for your use and we
encourage you to copy it so that anyone using this equipment knows how to use it
safely.
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Note: Air Products recommends that the customer develop a specific " Work
Instruction” for each gas cabinet, rack system or distribution system. The work
instruction can be used as a step through check list procedure for trained
operators.
A standard industrial work instruction would include the following:
« System identification number, gas service, basic description of system, etc.
« Current operating data (pressure, cylinder weight, etc.), date, time, operator.

« Tools/suppliesrequired for cylinder change (PPE required for the gas, leak
testing equipment, torque wrench, gaskets, etc.)

« Step-through procedural check list to include specific customer PPE
protocol, communications, customer leak test procedures, cylinder handling
and storage procedures.

Consult your local Air Products technical representative if you need assistance in
preparation of standard work instruction.

Section 1: Safety

This section provides the safety information needed to safely operate the system.
Material Safety Data sheets for the cylinder gases and the instrument nitrogen
supply. The safety section isto be carefully read and understood before work is
performed on the system.

Section 2: Dimensions and Mounting

This section provides an overview of methods to mount the system aswell as
envelope dimensions for typical systems.

Section 3: Tubing Connections

This section provides information for on site mechanical hook up requirements.

Section 4: Electrical Connections
This section provides information for on site electrical hook up requirements.

Section 5: Helium Leak Test
This section provides an overview on site helium leak test requirements.
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Section 6: Source System Functional Checklist
This section contains a checklist to assure the system was installed properly.

Section 7: System Description
This section provides an overview of the system.

Section 8: Operating Procedures

This section contains the procedures to prepare the system for operation and to
operateit.

Section 9: Troubleshooting

This section provides guidelines for solving operating system alarm problems. Itis
ageneral guide; reference to manufacturers' literature will be required in some
cases.

Section 10: Maintenance
This section provides a guide to routine maintenance operations.

Section 11: System Specific Information

This section provides system specific information such as system specifications
and recommended spare parts.

Appendix A

The Appendix contains the SEMC QAF030 “UHP Tubing and Fitting
Specification” and cylinder connection torque requirements.

Appendix B

This Appendix contains the Air Products Nitrogen (N2) Material Safety Data
Sheet (MSDS).

Appendix C

This Appendix contains the certificate of assessment to the Pressure Equipment
Directive (PED) for Gasguard™ equipment. (Applicable only within the European
community)

Appendix D

This Appendix contains the Supplemental Information for GASGUARD®
Acetylene Source Systems
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Appendix F

This Appendix contains the documentation for GASGUARD® Auto Recovery

Systems (ARS)
Addendum MNLOO000O63.doc

This Addendum contains the documentation for GASGUARD® Source Systems

with Heat Trace

Air Products and Chemicals, Inc.
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The table below provides a quick reference as to the applicability of the manual's
sections.

Manual Section Supervisory Maintenance Operations
1. Safety o o o
2: Dimensions and Mounting o o o
3:  Tubing Connections . . .
4: Electrical Connections o o o
5. Helium Leak Test . . o
6: Source System Functional o o o
Checklist
System Description o o o
Operating Procedures . . .
Troubleshooting o o
10: Maintenance . .
11: System Specific o o o
Information
Appendix A o o o
Appendix B . . .
Appendix C o o o
Appendix D . o .
Appendix F o o o
Addendum MNL 00063 . . .

The information and data contained herein are proprietary to Air Products and
Chemicals, Inc. and are not to be copied, reproduced, duplicated or disclosed to
others, in whole or in part, without prior written consent of Air Products and
Chemicals, Inc. Thisrestriction shall not apply to any safety information
contained in the manual. The safety information is intended for your use and we
encourage you to copy it so that anyone using this equipment knows how to use it
safely.
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Section 1: Safety Warnings

Section 1: Safety Warnings

Please read the following safety warnings carefully before installing the
equipment.

1.1 Introduction

This section is meant to communicate to the user any hazards involved with the
equipment.

The following paragraphs will define the hazard warnings used and describe the
icons found in various sections of the manual and on the equipment. The hazard
warning labels used in the manual will correlate with those used on the equipment.

1.1.1 Level or Intensity of Hazard
I ndicates an immediate hazard, which if
A DANGER not avoided, will result in death or
seriousinjury.

I ndicates a potentially hazardous

AWARNING | situation, which if not avoided, could

result in death or seriousinjury.

I ndicates a potentially hazardous
ACAUT'ON situation, which if not avoided, may
result in a minor or moderate injury. It
may also be use to alert against unsafe
practices.
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1.1.2 Hazard Types (Symbols)

Thissymbol is a safety alert symbol.

This symbol represents asphyxiant, toxic or corrosive
gases. Gases used with the Gasguard can cause personal
injury or death.

This symbol can represent one or more of the following
conditions:

Explosive gases! Gases used with the Gasguard can cause
an explosion when combined with air.

The formation for explosive gas mixtures of flammable
gas and air when exposed to an ignition source.

Pyrophoric gases which will ignite spontaneously without
the presence of an ignition source when exposed to air.

Energy release which may result from pneumatic or
hydraulic pressure rapidly escaping from a portion of the
equipment.

This symbol represents flammable gases. Gases used
with the Gasguard can cause flammable atmospheres.

This symbol represents PPE (Personal Protective
Equipment). Proper PPE shall be worn when working
with this system.
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This symbol represents electrical shock hazard.

This symbol warns of potential strain or injury when
lifting cylinders.

)

This symbol warns of a pinch hazard. Thishazard exists
on cabinet doors equipped with automatic closers.

I

This symbol warns of the possibility of the source system
tipping over if itisnot installed properly. Personal injury
could result.

This symbol indicates the need for head protection.

This symbol cautions against the improper anchoring of
cabinets.
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1.2 Important Safety Warnings

AWARN'NG Failureto read, understand and follow the

safety information found in this section
could result in personal injury and death.

The operator must read and understand
ACAUTION this safety section before operating the
system. All operating and maintenance
personnel must receive training and
instruction by Air Products and
Chemicals, Inc.

All cylinder storage areas must be
IAWARN'NG \ continually monitored with an air quality

monitor to prevent the danger of a
hazardous atmosphere.

Before using the system, review your
ACAUTION company's requirements for use of toxic,
corrosive, flammable, pyrophoric,
oxidizersand inert gas cylinders and
electrically powered equipment. You must
be thoroughly trained in your company's
safety procedures and safety equipment
(self-contained breathing apparatus,
emergency shutdown systems, plant alarm
locations, etc.)
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Do not use this device in any manner other
I AWARN'NG than specified in this manual.

Do not make any changesto the
equipment independently. INJURY or
DEATH may result from unauthorized
modifications. All modificationsto
equipment MUST be approved in writing
by an Air Products and Chemicals
Representative.

1.3 Inert Gas Hazards

High concentrations of nitrogen, helium, or
I AWARN'NG other inert gases can cause an oxygen

deficient atmospherein a confined area
which can cause DEATH. All personnel
must read and understand the material
safety data sheet(s) (MSDS) for the specific
gas(es) being used.

Oxygen concentrations of 19.5% or less can greatly increase the hazard of
asphyxiation to personnel. Before working in an areawhere nitrogen, helium or
other inert gases could be present, check the area with an oxygen monitor to be
sure the oxygen concentration is between 19.5% and 23%. While working in the
area, the oxygen concentration needs to be monitored with a continuous oxygen
monitor. Always provide adequate ventilation in the work area to decrease the risk
of an oxygen deficient atmosphere.

Personnel in an oxygen deficient atmosphere will not realize they are being
asphyxiated. Breathing of pure inert gases will cause immediate unconsciousness.
Symptoms of asphyxiainclude:

« Rapid breathing
o Nausea

« Vomiting

« Inability to move

« Convulsive movements
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o Collapse

o Abnormal pulse

« Rapidfatigue

« Faulty judgment

« Insengitivity to pain
o Abnormal emotions

Remove any personnel in an oxygen deficient atmosphere to fresh air. Get
medical attention immediately. Positive pressure breathing apparatus must be
worn by any rescuers entering a suspected oxygen deficient atmosphere.

Nitrogen gas may accumulate in low or confined areas. All requirements of
OSHA 1910.146 (Confined Space Guidelines) must be met when inert gases may
be present in confined spaces. Self contained breathing apparatusis required
(cartridge or filter type gas masks cannot be used). See the information on
personal protective equipment in this section for details.

When entering a confined area or area which may contain high inert gas
concentrations, a" Buddy System” must be used. One person should remain
outside the suspect area, but within view of the other person. This method ensures
that the other person can respond in the event of an emergency.

1.4 Pressurized Fluids / Gases

ACAUT'ON Pressurized gas and water sprinkler lines

can injure personnel and damage
equipment. Never tighten or loosen afitting
when it isunder pressure.

The house nitrogen supply lines can contain pressures of 100+ psig (6.9+ barg).
The water sprinkler lines contain pressures of 30 psig (2.1 barg). Exercise care
when working around these lines. Ensure that pressure has been vented before
breaking any connection. Tag out and lock out the line before doing any work.

Follow Typical Minimal Lockout or Tagout System Procedures described by

Occupational Safety and Health Admin., Labor Para. 1910.147.
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1.5 Electrical Hazard

}lmj Electric shock can cause personal injury or death.

w

The control circuits for the system use 115/220 VAC, 50/60 Hz. Do not attempt to
work on the system without first turning the power off and tagging out and locking
out the electrical supply disconnect switch per plant lock out procedures. Follow
the Typical Minimal Lockout or Tagout System Procedures described by
Occupational Safety and Health Admin., Labor Para. 1910.147.

1.6 Falling Equipment Hazard
This system isa top heavy device. If itisnot
IAWARN|NG oroperly installed, it could fall and injure,

crush or kill personnel working in the area.

When installing the system, extreme care needs to be taken to support it properly.
Due to the top heavy nature of the system, if not installed properly, it could tip
over, injuring, crushing or possibly killing personnel in the area.
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1.7 Gas Cylinder Handling Hazard

I mproper handling and storage of
AWARN'NG compressed and liquefied gas cylinders could

causeinjury or death.

~

)|

Restrain gas cylinders during storage and use. Keep protective cap on cylinder
when not dispensing gas. Lifting gas cylinders could cause strain or injury. See
Safetygrams found in the Safety section of the Operation Manual.

1.8 Pinch Hazard

A pinch hazard exists on cabinet doors
ACAUTION equipped with automatic closers.

1.9 Personal Protective Equipment

Personal protective equipment, as defined
LWARNING in this section, must be worn when working

with this system.

Personal protective equipment is designed to protect personnel from inadvertent
risk. The listed personal protective equipment must be worn regardless of operator
or technician level of training and qualifications.
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The minimum personal protective equipment required for operating and
maintaining the GASGUARD system is dependent on the hazard category of the
gas(es) being used. When a gas meets more than one hazard category, the PPE for
the most hazardous category must be used. Refer to the hazard warningsin
Section 1.10 for the hazards of the gas(es) being used.

In addition to the personal protective equipment, the following safety equipment is
highly recommended and is required when APCI personnel operate this equipment.
This equipment should be supplied by the customer prior to operating the
GASGUARD system.

Safety shower
Emergency phones
Eye wash

Gas leak detection system for gasesto be used (ex: MDA)

The gas leak detection system must warn personnel (through visible and
audible alarms located near the gas cabinet) of a hazardous atmosphere.
The gas sensor(s) need to be set up to alarm at the lowest level of hazard of
exposure. Upon activation of an alarm, follow the established shutdown
procedures for your system.

Scrubber with a pollution abatement system sized for maximum potential
upset flow of hazardous gas.

Adequate ventilation as described in section 3.7.

If you are unsure what personal protective
IAWARN'NG equipment list to follow for the gases being

used, DO NOT continue. Failureto
understand the hazards and use the proper
personal protective equipment may cause
INJURY or DEATH. Contact Air Products
and Chemicals, Inc. for the gas category.
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Personal Protective Equipment for the gas categories follows:

Personal Protective Equipment for Toxics

Toxic gasleak detection (ex. MDA)

Self contained positive pressure breathing apparatus
Long sleeved Nomex suit

Safety glasses with side shields

Leather gloves

Safety shoes

NOTE: Most highly toxics (diborane, germane
phosphine) are also flammable. Nomex suit is not
required for non-flammable toxics (ex: nitrogen
dioxide, boron trifluoride). All gasesin Section 1.12
using the warning sign with POISON GAS on the left
and FLAMMABLE GAS on theright REQUIRE the
Nomex suit.

Personal Protective Equipment for Corrosives

Corrosive gas leak detector (ex. MDA)

Self contained positive pressure breathing apparatus

Level C acid suit (jacket with bib overalls)

Safety glasses with side shields

Leather gloves

Safety shoes
NOTE: Either air quality monitoring or self
contained breathing apparatusisrequired for
corrosive gases. Air Products recommends the use of

both. Itisnot required to use both, however at least
one MUST be used at all times.

Air Products and Chemicals, Inc.
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Personal Protective Equipment for Pyrophorics

Pyrophoric gas leak detection (ex: MDA)
Hard hat (fire hat with brim recommended)
Long sleeved Nomex suit

Face shield

Safety glasses with side shields

Leather gloves

Safety shoes

Personal Protective Equipment for Flammables

Hard hat (fire hat with brim recommended)
Long sleeved Nomex suit

Face shield

Safety glasses with side shields

Leather gloves

Saf ety shoes

Personal Protective Equipment for Inerts

Oxygen depletion monitor
Safety glasses with side shields
Leather gloves

Safety shoes
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1.10 Hazard Warnings

The following hazard warnings detail system hazards. Follow the warnings to
avoid personal injury or death. Do not work on the system before reading and
understanding the following warnings. The hazard warnings include:

o Toxic Gases Hazards

o Corrosive Gases Hazards

« Flammable and Pyrophoric Gases Hazards

o Oxidizer Hazards
e Inert Gas Hazards
e Pressurized Gases

« Cylinder Handling Hazards

o Electrical Hazard.

Not all of the gas related hazards may apply to your system. For example, you may
not be using any gases in the oxidizer class.

IAWARNING

Some gases have more than one hazard. For
example, fluorineistoxic, corrosive and also an
oxidizer.

The Pressurized Gases Cylinder Handling Hazards and Electrical Hazard
warnings apply to all GASGUARD systems.

AWARNING

Thefollowing is general information on
typical gas hazards. Itisnot a substitute for
training and use of Material Safety Data
Sheets by all operators.
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1.10.1 Toxic Gas Hazards

Many of the gases used in the Gasguard system
could cause personal INJURY OR DEATH at

IAWARNING

very low concentrations.

Many of these gases provide no physical warning signs (i.e. coughing, throat

irritation, burning sensations, shortness of breath) to alert personnel of exposure to

toxic levels.

Personal protective equipment required for use with toxic gasesis detailed in

Section 1.9 of this manual.

A list of most of the toxic gases used in the GASGUARD system follows:

Ammonia

Arsine

Boron trichloride
Boron trifluoride
Carbon monoxide
Chlorine
Chlorinetrifluoride
Diborane
Diborane mixtures
Dichlorosilane
Disilane

Fluorine

Germane
Hydrogen bromide
Hydrogen chloride

Hydrogen fluoride
Hydrogen sulfide
Methyl chloride
Nitrogen dioxide
Nitrogen trifluoride
Phosphine

Phosphine mixtures
Phosphorous pentafluoride
Silane

Silicon tetrachloride
Silicon tetrafluoride
Sulfur tetrafluoride
Trichlorosilane
Tungsten hexafluoride
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1.10.2 Corrosive Gas Hazards

A DANGER

Corrosives such as chlorine, fluorine and
ammonia will irritate and burn human tissue.
They can cause personal INJURY and DEATH.

Exposure to very small concentrations of corrosive gases can cause severe
irritation of the eyes and respiratory system. At higher concentrations, they can
cause severe personal injury or death.

Section 1.9 of this manual lists the personal protective equipment required for use
with corrosive gases.

A list of most of the corrosive gases used in the GASGUARD system follows:

Ammonia Hydrogen chloride

Boron trichloride Hydrogen fluoride

Boron trifluoride Hydrogen sulfide
Chlorine Nitrogen dioxide
Chlorinetrifluoride Phosphor ous pentafluoride
Dichlorosilane Silicon tetrachloride
Fluorine Silicon tetrafluoride
Hydrogen bromide Tungsten hexafluoride

1.10.3 Flammable and Pyrophoric Gas Hazards

Flammable and pyrophoric gases could cause

AWARN'NG fire, explosions, personal injury or death.
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Pyrophoric gases will spontaneously ignite in air

Pyrophoric gases do not need a source of ignition to burn. However, low
concentrations may accumulate without pyrophoric ignition (i.e. silane can
accumulate up to a concentration of 2 molar percent [number of moles of silane
per fixed volume of air] before spontaneous ignition occurs). Pyrophoric gases
will ignite in the presence of oxygen.

Flammable mixtures can burn or explode

Fire and explosion hazards can be controlled by preventing the formation of
combustible fuel-oxidant mixtures and by eliminating sources of ignition such as
sparks, open flames or other heat sources.

Flammable mixtures will burn when ignited and can explode when the
concentration is above the lower explosive limit (LEL) and below the upper
explosive limit (UEL) for that specific gas. Some flammable gases may
accumul ate as pockets in enclosed areas and subsequently explode if an ignition
sourceis present. A flammable gas also presents an asphyxiating hazard in
sufficient quantities to reduce oxygen concentration below 19.5%, however
fire/explosion is typically the primary hazard.

Adequate ventilation is necessary

Adequate ventilation helps reduce the possible formation of flammable mixturesin
the event of aflammable gasleak. Seetablesin section 3.7 which list the exhaust
requirements per enclosure size for al gases.

NOTE: To avoid any possible hazardous reactions (i.e. fire,
explosion, extremely corrosive or toxic mixtures) never vent
incompatible gases out the same duct!

Continually monitor the atmosphere

Continually monitoring the atmosphere with a gas leak detector will alert the
operator to aflammable or explosive atmosphere in the area.

NOTE: Theinstallation of a hydride detector is strongly
recommended for silane and other pyrophoric gases to detect
leaks or pockets of gas that may not spontaneously ignite!
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Air Products and Chemicals strongly recommends installation of a hydride detector
to detect gas pocketing of pyrophoric gases.

Guidelines to avoid forming combustible mixtures
Avoid forming combustible mixtures by adhering to the following:

e Do not admit flammable gases into an area that contains oxygen/air.
Do not admit oxygen/air into an area that contains flammable gases.

e Maintain asmall positive pressure in systemsto prevent air from
leaking into them when the equipment is shut down.

e Avoid venting of flammable gases through vents that do not contain an
inert atmosphere.

Personal protective equipment required for use with pyrophoric and flammable
gasesislisted in Section 1.9. Note that the personal protective equipment (PPE)
for pyrophorics differs from the flammables. Be sureto use the proper PPE.

A list of most of the pyrophoric gases used in the GASGUARD system follows:

Diborane Phosphine
Disilane Silane

A list of most of the flammable gases used in the GASGUARD system follows:
Acetylene Germane
Ammonia Hydrogen
Arsine Hydrogen mixtures
Carbon monoxide Hydrogen sulfide
Diborane Methane
Diborane mixtures Methyl chloride
Dichlorosilane Methyl fluoride
Disilane Trichlorosilane
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1.10.4 Oxygen and Other Oxidizer Hazards

Systems using oxygen or other oxidizers
I AWARN'NG (i.e. nitrous oxide, fluorine) have specific
guidelinesfor specifying equipment, materials
of construction and system cleanliness. Failure
to comply with materials of construction and

system cleanliness could result in injury or
death.

Follow safe practices when using oxygen or oxidizers (chlorine and
fluorine)

Oxygen concentrations in excess of 23% significantly increase the hazard exposure
to personnel and equipment. Those materials which burnin air will burn more
violently and explosively in oxygen/oxidizer enriched atmospheres. Guidelines for
oxygen systems are found in CGA Pamphlet G-4.4. (Contact your gas supplier or
the Compressed Gas Association to order CGA Pamphlets.) Only those personnel
who have read and understand the hazards of oxygen or oxidizers and safe
practices for these systems should be permitted to operate and maintain the system.

Use only equipment specifically designed for oxygen or oxidizer
service.

Inappropriate materials of construction increase the danger of ignition of pipelines
and controls. Pipe sizingisjust asimportant to ensure all velocity restrictions for
oxygen or oxidizers are met. Do not substitute components or equi pment without
considering these hazards. Refer to CGA Pamphlet G-4.4 for guidelines and
specifications of oxygen systems. (Contact your gas supplier or the Compressed
Gas Association to order CGA Pamphlets.)

Maintain oxygen cleanliness at all times.

All equipment and piping in contact with oxygen or oxidizers must be cleaned to
specifications outlined in CGA Pamphlet G-4.1. (Contact your gas supplier or the
Compressed Gas Association to order CGA Pamphlets.) Failureto clean
components and piping increases the danger of ignition and fire. Note that the
cleaning solvent must be thoroughly removed before the equipment can be placed
into service. Maintain cleanliness during assembly, installation, and repair.
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No open flames, smoking, or sparks permitted near oxygen
equipment.

Since many materials will burn in oxygen/oxidizer enriched atmospheres, the best
method in preventing firesisto eliminate sources of ignition. Where this control
equipment is being used or where concentrations of oxygen are greater than 23%,
avoid open flames, sparks, or sources of heat. Never weld on a pressurized line
flowing oxygen or an oxidizer. Make sure signs are posted warning personnel that
oxygen or oxidizers arein use.

Do not substitute oxygen for compressed air.

Substituting oxygen for compressed air is dangerous. Explosions can occur when
oxygen is substituted for air. Chances are the instrument air equipment is not
compatible or cleaned for oxygen service. Oxygen used to clean off equipment or
clothing could come in contact with a source of ignition (spark, flame, or other)
and ignite. In some cases, the elevated oxygen levels could linger even after the
source has been shut off. Never tie into an oxygen system for personal breathing
pUrposes.

A list of most of the oxidizers used in the GASGUARD system follows:

Chlorine Nitrogen trifluoride
Chlorinetrifluoride Nitrous oxide
Fluorine Oxygen

1.10.5 Inert Gas Hazards

A DANGER High concentrations of nitrogen, helium, or
other inert gases will cause an oxygen deficient
. atmospherein a confined area which can cause
DEATH. All personnel must read and

understand the Material Safety Data Sheet(s)
(MSDY) for the specific gas(es) being used.

Oxygen concentrations of 19.5% or less can greatly increase the hazard of
asphyxiation to personnel. Before working in an areawhere nitrogen, helium or
other inert gases could be present, check the area with an oxygen monitor to be
sure the oxygen concentration is between 19.5% and 23%. While working in the
area, the oxygen concentration needs to be monitored with a continuous oxygen

Air Products and Chemicals, Inc. Page 1- 18




Section 1: Safety Warnings

monitor. Always provide adequate ventilation in the work area to decrease the risk
of an oxygen deficient atmosphere. Read APCI Safetygram 17 " Danger s of
Oxygen Deficient Atmospheres' included in the safety literaturein Section
1.14 of thismanual.

Any time an oxygen deficient atmosphere is suspected, the proper personal
protective equipment must be used. See the information on personal protective
equipment in Section 1.9 for details.

Personnel in an oxygen deficient atmosphere will not realize they are being
asphyxiated. Breathing of pure inert gases will cause immediate unconsciousness.
Symptoms of asphyxiainclude:

« Rapid breathing

o Nausea

« Vomiting

« Inability to move

« Convulsive movements

o Collapse

o Abnormal pulse

o Rapidfatigue

« Faulty judgment

o Insengitivity to pain

o Abnormal emotions
Remove any personnel in an oxygen deficient atmosphereto fresh air. Get
medical attention immediately. Use cardiopulmonary resuscitation if the victim

Isnot breathing. Positive pressure breathing apparatus must be worn by any
rescuers entering a suspected oxygen deficient atmosphere.

Nitrogen gas may accumulate in low or confined areas. All requirements of
OSHA 1910.146 (Confined Space Guidelines. ) must be met when working with
inert gases in confined spaces. Self contained breathing apparatusis required
(cartridge or filter type gas masks cannot be used). See the information on
personal protective equipment in this section for details.
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When entering a confined area or area which may contain high inert gas
concentrations, a" Buddy System” must be used. One person should remain
outside the suspect area, but within view of the other person. This method ensures
that the other person can respond in the event of an emergency.

Personal protective equipment required for use with inertsis listed in Section 1.9.

A list of inert gases used in the GASGUARD system follows:

Argon Halocarbon 115
Carbon Dioxide Halocarbon 116
Halocarbon 11 Helium

Halocarbon 12 Krypton
Halocarbon 13 Neon

Halocarbon 14 Nitrogen
Halocarbon 22 Perfluor opropane
Halocarbon 23 Sulfur Hexafluoride
Halocarbon 113 Xenon

potentially displace the oxygen in the air
and cause asphyxiation.

Any gas, in addition to those listed above,
LWARNING used in the GASGUARD system could

1.10.6 Pressurized Gases

I Pressurized gas lines could injure personnel
AWARNING and damage equipment. Never tighten or

loosen a fitting when it isunder pressure.
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The process and purge gas cylinders can contain pressures up to 2650 psig in the
USA. In Europe, cylinders can contain pressures up to 200 barg. A leak from a
loose mechanical fitting, component or a ruptured/failed component can expose
the operator to a high pressure gas stream or projectile. Read the cylinder
handling warningsin Section 1.10.7 and the safety literature on cylinder
handling in Section 1.13.

The house nitrogen supply lines can contain pressures of 100+ psig (7+ barg).
Exercise care when working around these lines. Insure that pressure has been
vented before breaking any connection. Tag out and lock out the line before doing
any work. Follow Typical Minimal Lockout or Tagout System Procedures
described by Occupational Safety and Health Admin., Labor Para. 1910.147
foundin Section 1.11.

1.10.7 Cylinder Handling Hazards

High pressure gas cylinders could be

AWARN'NG extremely hazardous when not handled

properly.

Proper training, maintenance, leak testing and mechanical connection procedures
can prevent operators from being exposed to high pressure gas streams. Usethe
cylinder change out proceduresin Section 8.3.2, " Process Cylinder
Procedures.”

e Do not use awrench or other device to close diaphragm type cylinder
valves. This could cause diaphragm rupture and valve failure which
could result in personal injury or death. Contact your gas supplier for
the maximum torque (ft./Ibs. or N/m) allowed on diaphragm type
cylinder valves. Certain gases are supplied with cylinder valves without
handwheels. Use only the tool specified by your gas supplier to open
and close diaphragm type cylinder valves to avoid over torquing these
valves.

e If acylinder valve protection cap is extremely difficult to remove, do not
apply excessive force or pry the cap loose. Attach alabel to the cylinder
identifying the problem and notify the personnel responsible for
returning cylinders about the defective cylinder. Obtain another cylinder.
Do not attempt to open a frozen cap as this would damage the cylinder
valve and could result in personal injury or death.
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e Do not rotate the cylinder using the cylinder valve handle. This may
open the cylinder valve and cause a high pressure gas leak.

o NEVER replace the gas specified for use in the source system with
another type of gas cylinder. Incompatible gases could cause fires,
explosions or extremely corrosive or toxic mixtures which can cause
personal injury or death. If another type of gasisrequired for usein the
gas source system, contact Air Products and Chemicals, Inc.
immediately.

e A vaveoutlet sealing cap must be supplied on al toxic, corrosive and
pyrophoric gases. Consult your gas supplier if thereis no sealing cap on
any of the above types of gas cylinders.

e Cylinder valves are available with removable flow restrictor orificesin
the valve outlet for use with gas cylinders. Thisflow restrictor orifice
significantly limits the rate of release of gas from the valve outlet during
transportation, storage and use, due to avalve or system failure. Verify
that your gases are supplied in cylinders with valves that have the
appropriate flow restrictor orifice. Note that there are different size flow
restrictor orifices available. Verify that the correct sizeis being used for
your specific situation. A quality control program should be established
to assure that your supplier has installed the correct flow restrictor orifice
in the valve outlet after the filling operation has been completed.

1.10.8 Electrical Hazards

I AWARN'NG Erl edcézralt%jShOCk could cause personal injury

l

w

The control circuits for the system use 115/220 VAC, 50/60 Hz. Do not attempt to
work on the system without first turning the power off and tagging out and locking
out the electrical supply disconnect switch per plant lock out procedures. Follow
the Typical Minimal Lockout or Tagout System Procedures described by
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Occupational Safety and Health Admin., Labor Para. 1910.147 found in Section
1.11 of thismanual.

1.10.9 Purge Gas Backstream Hazard

Avoid low pressure condition in purge gas

AWARN'NG cylinder to prevent a backstream hazard.

The purge gas system incorporates a pressure indicating gage which will provide
the means of displaying alow purge gas cylinder pressure condition (usually 200
psig [14 barg] minimum). The cylinder should be changed out at this point to
prevent process gas from backstreaming into the purge gas cylinder.

1.11 Typical Minimal Lockout or Tagout System
Procedures

NOTE: Thefollowing OSHA document isincluded to help you develop a
lockout/tagout procedure for the Gasguard System. A written procedureis
required for any work performed under lockout/tagout. It must be reviewed,
approved and understood by all participants who are trained to perform the
work. (Occupational Safety and Health Admin., Labor Para. 1910.147)

Although OSHA does not have jurisdiction outside the United States of America,
it is Air Products recommendation that L ockout, or Tagout procedures be
followed, except where local laws are more stringent.

General

Lockout is the preferred method of isolating machines or equipment from energy
sources. To assist employersin developing a procedure which meets the
requirements of the standard, the following simple procedure is provided for usein
both lockout and tagout programs. This procedure may be used when there are
limited number of types of machines or equipment or there is a single power
source. For amore complex system, a more comprehensive procedure will need to
be devel oped, documented and utilized.
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Lockout (or Tagout) Procedure for (Name of
Company)

Purpose

This procedure establishes the minimum requirements for the lockout or tagout of
energy isolating devices. It shall be used to ensure that the machine or equipment
isisolated from all potentially dangerous energy, and locked out or tagged out
before employees perform any servicing or maintenance activities where the
unexpected energization, start-up or release of stored energy could cause injury
(Type(s) and Magnitude(s) of Energy Hazards).

Responsibility

Appropriate employees shall be instructed in the safety significance of the lockout
(or tagout) procedure (Name(s)/Job title(s) of employees authorized to lockout or
tagout). Each new or transferred affected employee and other employees whose
work operations are or may be in the area shall be instructed in the purpose and use
of the lockout or tagout procedure (Name(s)/Job title(s) of affected employees and
how to notify).

Preparation for Lockout or Tagout

Make a survey to locate and identify all isolating devices to be certain which
switch(s), valve(s) or other energy isolating devices apply to the equipment to be
locked or tagged out. More than one energy source (electrical, mechanical, or
others) may be involved. (Type(s) of energy isolating means).

Sequence of Lockout or Tagout System Procedure

1. Notify all affected employees that alockout or tagout system is going to be
utilized and the reason therefore. The authorized employee shall know the type
and magnitude of energy that the machine or equipment utilizes and shall
understand the hazards thereof.

2. If the machine or equipment is operating, shut it down by the normal stopping
procedure (depress stop button, open toggle switch, etc.).

3. Operate the switch, valve, or other energy isolating device(s) so that the
eguipment isisolated from its energy source(s). Stored energy (such asthat in
springs, elevated machine members, rotating flywheels, hydraulic systems, and
air, gas, steam or water pressure, etc.) must be dissipated or restrained by
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methods such as repositioning, blocking, bleeding down, etc. (Type(s) of stored
energy methods to dissipate or restrain).

4. Lockout and/or tagout the energy isolating devices with assigned individual
lock(s) or tag(s) (Method(s) selected, i.e., locks, tags, additional safety
measures, €etc.)

5. After ensuring that no personnel are exposed, and as a check on having
disconnected the energy sources, operate the push button or other normal
operating controls to make certain the equipment will not operate (Type(s) of
equipment checked to ensure disconnections).

Return operating control(s) to neutral or off
ACAUTION position after the test.

6. The equipment isnow locked or tagged out.

Restoring Machines or Equipment to Normal Production
Operations

1. After the servicing and/or maintenance is complete and equipment is ready for
normal production operations, check the area around the machines or
equipment to ensure that no one is exposed.

2. After al tools have been removed from the machine or equipment, guards have
been reinstalled and employees are in the clear, remove all lockout or tagout
devices. Operate the energy isolating devices to restore energy to the machine
or equipment.

Procedure Involving More Than One Person

In the preceding steps, if more than one individual is required to lockout or tagout
equipment, each shall place his’her own personal lockout device on the energy
isolating devices(s). When an energy isolating device cannot accept multiple locks
or tags, a multiple lockout or tagout device (HASP) may be used. If lockout is
used, asingle lock may be used to lockout the machine or equipment with the key
being placed in alockout box or cabinet which allows the use of multiple locks to
secure it. Each employee will then use his’her own lock to secure the box or
cabinet. As each person no longer needs to maintain his’her lockout protection,
that person will remove his/her lock from the box or cabinet (Name(s)/Job title(s)
of employees authorized for group lockout or tagout).
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Basic Rules for Using Lockout or Tagout System Procedure

All equipment shall be locked or tagged out to protect against accidental or
Inadvertent operating when such operation could cause injury to personnel. Do not
attempt to operate any switch, valve or other energy isolating device whereitis
locked or tagged.

Entry No. Description

1. Name of Company

2. Type(s) and Magnitude(s) of energy and hazards

3. Name(s)/Job title(s) of employees authorized to lockout or
tagout

4, Name(s)/Job title(s) of affected employees and how to
notify

5. Type(s) and Location of energy isolating means

6. Type(s) of stored energy

7. Method(s) selected, i.e. locks, tags, additional safety
measure, €etc.

8. Type(s) of equipment checked to ensure disconnections

0. Name(s)/Job title(s) of employees authorized for group

lockout or tagout

1910.147 29 CFR Ch.XVII (7-1-90)
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1.12 Safety Signs and Labels

The following sign is located on the exterior door of the Gasguard cabinet.

IN AN EMERGEMNCY, CONTAGT YOUR SUPERVISOR. IF THE CYLINDER
IS LEAKING, OR IF FURTHER ASSISTANCE IS REQUIRED, CALL THE
AIR PRODUCTS EMERGENCY RESPONSE PHONE NUMBERS.

B00-523.9974 (L
610-481-7711 (Al other locations)

AIR PRODUCTS AND CHEMICALS, INC.
SEMICONDUCTOR EQUIPMENT MANUFACTURING CENTER A’R A

1919 VULTEE STREET . A v
ALLENTOWN, P 18103 PRODUCTS
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The following sign is located on the GASGUARD controller. Thislabel isrequired
if the GASGUARD source systemislocated in aClass |, Division |1 rated area
(United States) or in a Group 2, Category 3 ATEX rated area (Europe).

ENCLOSURE SHALL NOT BE OPENED UNLESS
AREA IS KNOWN TO BE NON-HAZARDOUS OR
UNLESS THE POWER HAS BEEN REMOVED

FROM ALL DEVICES WITHIN THE ENCLOSURE.

POWER SHALL NOT BE RESTORED AFTER
ENCLOSURE HAS BEEN OPENED UNTIL
ENCLOSURE HAS BEEN PURGED FOR 10 MIN.

The following label appears inside cabinets containing cylinders. It islocated on

the inside door, approximately at eye level. It isalso located on the cylinder strap
on both cabinets and racks.

® ACAUTION

Ny
Liting gas cylinders could
cause injury or strain.

Use lifting device or
cylinder ramp.

The following label appears inside doors of cabinets.

ACAUTION

Pinch Paint
Keep hands clear
of door jamb.
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The following label appears on cabinets. It islocated on the back of the cabinet,
approximately 12" (305 mm) from the top.

AWARNING
This equipment is top
heavy. If improperly
handled, it could fall
and injure, crush or kill
personnel working in
the area.

The following eleven labels are specific to the gases being used. They are located
on the door of the GASGUARD cabinet. They areidentical to the labels on the
process gas cylinder in the GASGUARD cabinet to provide verification that the
correct process gasis being installed and used.

NOTE: The signs shown below are United States DOT
classifications. They are not to be used to classify gas hazards.
Refer to the appropriate MSDS provided with the system
documentation.

The following label would be used with the gases listed below it:

THIS EQUIPMENT IS DESIGNED FOR USE WITH:

POISON GAS POISON GAS

Boron trifluoride Phosphorous pentafluoride
Chlorine Sulfur dioxide

Carbon tetrachloride Sulfur tetrafluoride
Nitrogen dioxide Tungsten hexafluoride
Nitric oxide

Revision — March 2007 Page 1 - 29




GASGUARD® AP10 Source System Manual

The following label would be used with the gases listed below it:

THIS EQUIPMENT IS DESIGNED FOR USE WITH:

POISON GAS CORROSIVE

Boron trichloride Hydrogen fluoride
Hydrogen bromide Silicon tetrafluoride
Hydrogen chloride

The following label would be used with the gases listed below it:
THIS EQUIPMENT IS DESIGNED FOR USE WITH:

POISON GAS OXIDIZER

Fluorine Fluorine mixtures

The following label would be used with the gases listed below it:

THIS EQUIPMENT IS DESIGNED FOR USE WITH:
POISON GAS FLAMMABLE
GAS

Arsine mixtures Germane
Carbon monoxide Hydrogen selenide
Diborane mixtures Hydrogen sulfide
Dichlorosilane Phosphine mixtures

Diethyl telluride
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The following label would be used with the gases listed below it:

THIS EQUIPMENT IS DESIGNED FOR USE WITH:

FLAMMABLE FLAMMABLE
GAS GAS
Acetylene Hydrogen mixtures
Butane Isobutane
Disilane Isobutylene
Deuterium Methane
Ethane Methyl chloride
Ethand mixtures Methyl silane
Ethylene Propane
Halocarbon 32 Silane
Halocarbon 41 Silane mixtures
Hydrogen

The following label would be used with the gases listed below it:
THIS EQUIPMENT IS DESIGNED FOR USE WITH:

CORROSIVE CORROSIVE

Silicon tetrachloride
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The following label would be used with the gases listed below it:

THIS EQUIPMENT IS DESIGNED FOR USE WITH:

OXIDIZER

Chlorine trifluoride

The following label would be used with the gases listed below it:

CORROSIVE

THIS EQUIPMENT IS DESIGNED FOR USE WITH:

NON
FLAMMABLE
GAS
Ammonia
Argon

Carbon dioxide
Halocarbon 11
Halocarbon 12
Halocarbon 13
Halocarbon 13B1
Halocarbon 14
Halocarbon 21
Halocarbon 22
Halocarbon 23
Halocarbon 113
Halocarbon 115
Halocarbon 116

Halocarbon 125
Halocarbon 128
Halocarbon C141B
Halocarbon C318
Helium

Krypton

Neon

Nitrogen

Nitrous oxide
Perfluoropropane
Sulfur hexafluoride
Teteafluoroethane
Xenon

NON
FLAMMABLE
GAS

Air Products and Chemicals, Inc.
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The following label would be used with the gases listed below it:

THIS EQUIPMENT IS DESIGNED FOR USE WITH:

NON
FLAMMABLE
GAS OXIDIZER

Oxygen Nitrogen trifluoride
Oxygen mixtures Nitrogen trifluoride mixtures
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1.13 Equipment Safety Features

Dependent on the design of your specific system, the following safety features may
be incorporated into the GASGUARD system:

Warning labels and gas identification labels are placed on the outside door of
each cabinet (see Section 1.12).

The gas cabinet has a self-closing cabinet door with locking mechanism.

A sprinkler head isinstalled in the source system, unless water is a hazard with
the specific gas used in the source system.

Cabinet doors have self-closing 1/4" thick wire reinforced safety glass
windows.

Fault and Shutdown alarms notify the operator through the alarm horn, light
and alarm label on the controller of a problem with the system. In addition, the
Shutdown alarms close all pneumatic valves and abort the controller program.

Excess flow sensors are installed, when required, to shut off the flow of gasin
the event of downstream equipment failure.

An exhaust monitor verifies ventilation through the cabinet.

The system may utilize a positive shutoff regulator. Thistype of regulator is
designed to close tightly if the pressure builds above the setpoint because the
diaphragm is mechanically connected to the valve poppet. Be aware that the
regulator may leak if the regulator seat is damaged, corroded or soiled.

A flow restricting orifice may be installed in the cylinder valve. Thisflow
restricting orifice significantly reduces the flow of gasin the event of afailure
In the downstream equipment.

An ultraviolet infrared (UVIR) detector may beinstalled for pyrophoric gas
systems. A temperature switch isrequiredin lieu of aUVIR detector for
pyrophoric gas systems.

A temperature switch isrequired for flammable gas systems.
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Pressure relief valves may be incorporated into the design to prevent
overpressurization of the process line and downstream equipment and to
protect the inert purge system.

Manual operation access is denied during the presence of a shutdown alarm.
« ANn"EMERGENCY STOP" pushbutton is located on the controller panel.

o A password security system prevents unauthorized personnel to operate or
modify the GASGUARD controller menu.
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1.14 Safety Literature for Handling and Use of Gas
Cylinders

The following safety literature, must be read and under stood.

APCI Safetygram 10 Handling, Storage and Use of Compressed Gas
Cylinders

APCI Safetygram 11 Emergency Action in Handling Leaking
Compressed Gas Cylinders

APCI Safetygram 14 Don't Turn a Cylinder into a Rocket

APCI Safetygram 15 Cylinder Safety Devices

APCI Safetygram 23 Cylinder Valves

Material Safety Data Sheets for all gases used in system

1.15 Safety Literature for Handling and Use of
Instrument Nitrogen Supply

The safety literature listed below must be read and under stood.
APCI Safetygram 2 Gaseous Nitrogen
APCI Safetygram 17 Dangers of Oxygen Deficient Atmospheres

Nitrogen Material Safety Data Sheet
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Section 2: Dimensions and Mounting

Note: The dimensionsincluded in this section are intended for
familiarization purposes. For system specific details, refer to the
installation drawings supplied. An installation drawing (INS) will
be provided upon request.

2.1 Outline Dimensions

For overall dimensions see the following Outline Dimension figures. Section 2.1.1
contains the 1 Cylinder Source System figures, Section 2.1.2 contains the 2
Cylinder Source system figures, Section 2.1.3 contains the 3 Cylinder Source
System figures, Section 2.1.4 contains the 1X1 Cylinder Source System figures
and Section 2.1.5 contains the 1X2 Cylinder Source System figures.
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2.1.1 Outline Dimension Figures for 1 Cylinder Source

Systems
2.1.1.1 - 1 Cylinder Cabinet
2.1.1.2 - 1 Cylinder Euro Cabinet
2.1.1.3 - 1 Cylinder Rack
2.1.1.4 - 1 Cylinder Euro Rack
2.1.1.5- 1 Cylinder Wall Mount
2.1.1.6 - 1 Cylinder Euro Wall Mount

Air Products and Chemicals, Inc.
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Note: Allow an additional 1/4 inch
X clearance for bolt heads on both sides of
- Scon = cabinet (1/2 inch total).

l
l

Approximate Weight = 350 pounds (158.76 Kilograms)

Figure 2.1.1.1: Outline Dimensions
1 Cylinder Cabinet
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Note: Allow an additional 1/4 inch
4 clearance for bolt heads on both sides of
" B cabinet (1/2 inch total).

I
I

Approximate Weight = 350 pounds (158.76 Kilograms)

Figure 2.1.1.2: Outline Dimensions
1 Cylinder Euro Cabinet
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Approximate Weight = 250 pounds (113.40 Kilograms)

Figure 2.1.1.3: Outline Dimensions
1 Cylinder Rack
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Approximate Weight = 250 pounds (113.40 Kilograms)

Figure 2.1.1.4: Outline Dimensions
1 Cylinder Euro Rack
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Approximate Weight = 185 pounds (83.92 Kilograms)

Figure 2.1.1.5: Outline Dimensions
1 Cylinder Wall Mount
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Approximate Weight = 185 pounds (83.92 Kilograms)

Figure 2.1.1.6: Outline Dimensions
1 Cylinder Euro Wall Mount
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2.1.2 Outline Dimension Figures for 2 Cylinder Source Systems
2.1.2.1 - 2 Cylinder Cabinet
2.1.2.2 - 2 Cylinder Euro Cabinet
2.1.2.3 - 2 Cylinder Rack
2.1.2.4 - 2 Cylinder Euro Rack
2.1.2.5 - 2 Cylinder Wall Mount
2.1.2.6 - 2 Cylinder Euro Wall Mount
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Note: Allow an additional 1/4 inch
%4 clearance for bolt heads on both sides of

o1t cabinet (1/2 inch total).
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Approximate Weight = 500 pounds (226.24 Kilograms)

Figure 2.1.2.1: Outline Dimensions
2 Cylinder Cabinet
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— Note: Allow an additional 1/4 inch
o clearance for bolt heads on both sides of
[~ TR = cabinet (1/2 inch total).
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Approximate Weight = 500 pounds (226.24 Kilograms)

Figure 2.1.2.2: Outline Dimensions
2 Cylinder Euro Cabinet
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Approximate Weight = 360 pounds (163.29 Kilograms)

Figure 2.1.2.3: Outline Dimensions
2 Cylinder Rack
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Figure 2.1.2.4: Outline Dimensions
2 Cylinder Euro Rack
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Approximate Weight = 275 pounds (124.73 Kilograms)

Figure 2.1.2.5: Outline Dimensions
2 Cylinder Wall Mount
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Figure 2.1.2.6: Outline Dimensions
2 Cylinder Euro Wall Mount
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2.1.3 Outline Dimension Figures for 3 Cylinder Source

Systems
2.1.3.1 - 3 Cylinder Cabinet
2.1.3.2 - 3 Cylinder Euro Cabinet
2.1.3.3 - 3 Cylinder Rack
2.1.3.4 - 3 Cylinder Euro Rack
2.1.3.5 - 3 Cylinder Wall Mount
2.1.3.6 - 3 Cylinder Euro Wall Mount

Air Products and Chemicals, Inc.
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Note: Allow an additional 1/4 inch
clearance for bolt heads on both sides of

cabinet (1/2 inch total).
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Approximate Weight = 600 pounds (271.49 Kilograms)

Figure 2.1.3.1: Outline Dimensions
3 Cylinder Cabinet
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Note: Allow an additional 1/4 inch

clearance for bolt heads on both sides of
cabinet (1/2 inch total).
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Approximate Weight = 600 pounds (271.49 Kilograms)

Figure 2.1.3.2: Outline Dimensions
3 Cylinder Euro Cabinet
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Approximate Weight = 425 pounds (192.77 Kilograms)

Figure 2.1.3.3: Outline Dimensions
3 Cylinder Rack
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Approximate Weight = 425 pounds (192.77 Kilograms)

Figure 2.1.3.4: Outline Dimensions
3 Cylinder Euro Rack
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Figure 2.1.3.5: Outline Dimensions
3 Cylinder Wall Mount
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Figure 2.1.3.6: Outline Dimensions
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Air Products and Chemicals, Inc.
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2.1.4 Outline Dimension Figures for 1x1 Cylinder Source
Systems

2.1.4.1 - 1x1 Cylinder Cabinet

2.1.4.2 - 1x1 Cylinder Euro Cabinet
2.1.4.3 - 1x1 Cylinder Rack

2.1.4.4 - 1x1 Cylinder Euro Rack
2.1.4.5 - 1x1 Cylinder Wall Mount
2.1.4.6 - 1x1 Cylinder Euro Wall Mount
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Approximate Weight = 600 pounds (271.49 Kilograms)

Figure 2.1.4.1: Outline Dimensions
1x1 Cylinder Cabinet
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Note: Allow an additiona 1/4 inch clearance
for bolt heads on both sides of cabinet (1/2

314 inch total).
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Approximate Weight = 600 pounds (271.49 Kilograms)

Figure 2.1.4.2: Outline Dimensions
1x1 Cylinder Euro Cabinet
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Approximate Weight = 425 pounds (192.77 Kilograms)

Figure 2.1.4.3: Outline Dimensions
1x1 Cylinder Rack

Air Products and Chemicals, Inc.
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Approximate Weight = 425 pounds (192.77 Kilograms)

Figure 2.1.4.4: Outline Dimensions
1x1 Cylinder Euro Rack
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Approximate Weight = 300 pounds (136.07 Kilograms)

Figure 2.1.4.5: Outline Dimensions
1x1 Cylinder Wall Mount
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Approximate Weight = 300 pounds (136.07 Kilograms)

Figure 2.1.4.6: Outline Dimensions
1x1 Cylinder Euro Wall Mount
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2.1.5 Outline Dimension Figures for 1x2 Cylinder Source

Systems
2.1.5.1 - 1x2 Cylinder Cabinet
2.1.5.2 - 1x2 Cylinder Euro Cabinet
2.1.5.3 - 1x2 Cylinder Rack
2.1.5.4 - 1x2 Cylinder Euro Rack
2.1.5.5 - 1x2 Cylinder Wall Mount
2.1.5.6 - 1x2 Cylinder Euro Wall Mount

Air Products and Chemicals, Inc.
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Figure 2.1.5.1: Outline Dimensions
1x2 Cylinder Cabinet

SUPFLY)

& -6k " IPNEUMATIC

1987.6MM

Revision — April 2007

Page 2 - 31




GASGUARD® AP10 Source System Manual

Note: Allow an additional 1/4 inch clearance

for bolt heads on both sides of cabinet (1/2
inch total). _
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Approximate Weight = 650 pounds (294.84 Kilograms)

Figure 2.1.5.2: Outline Dimensions
1x2 Cylinder Euro Cabinet
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Approximate Weight = 450 pounds (204.12 Kilograms)

Figure 2.1.5.3: Outline Dimensions
1x2 Cylinder Rack
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Approximate Weight = 325 pounds (147.19 Kilograms)

Figure 2.1.5.5: Outline Dimensions
1x2 Cylinder Wall Mount
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Approximate Weight = 325 pounds (147.19 Kilograms)

Figure 2.1.5.6: Outline Dimensions
1x2 Cylinder Euro Wall Mount
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2.2 Mounting Hole Locations

The GASGUARD Source System cabinets or racks are mounted to the facility
floor using four (4) anchors, one in each corner of base.

Highest tension load when resisting tipover is approximately 580 pounds (2580 N)
per anchor, as calculated utilizing seismic accel erations specified by SEMI S2-
93A. Thefacility floor mounting location should be clean and must be level.

The GASGUARD Source System Wall Mounts are mounted to vertical walls or
supporting structure using six (6) 13/32” (10.3 mm) diameter holes, three (3 €a) in
the vertical Unistrut® channels on the back of the system assemblies. Thereisno
floor bolting for these systems.

For cabinet anchoring figures see Section 2.2.1. For rack anchoring figures see
section 2.2.2.
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2.2.1 Cabinet Anchoring

For cabinet anchoring see the following Mounting Hole L ocation Figures for
proper floor location of four (4) 7/16” (11.1 mm) diameter holes in cabinet floor.
Do not use inner manufacturing bolt hole set in cabinet base. Using the inner
manufacturing bolt hole set may interfere with gas cylinder and/or cylinder weight
scal e placement within the cabinet.

2.2.1.1 - 1 Cylinder Cabinet or 1 Cylinder Euro Cabinet
2.2.1.2 - 2 Cylinder Cabinet or 2 Cylinder Euro Cabinet
2.2.1.3 - 3 Cylinder Cabinet or 3 Cylinder Euro Cabinet
2.2.1.4 - 1x1 Cylinder Cabinet or 1x1 Cylinder Euro Cabinet
2.2.1.5 - 1x2 Cylinder Cabinet or 1x2 Cylinder Euro Cabinet

Air Products and Chemicals, Inc. Page 2 - 38
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Figure2.2.1.1: Mounting Hole Locations
1 Cylinder Cabinet or 1 Cylinder Euro Cabinet
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Figure 2.2.1.2: Mounting Hole Locations
2 Cylinder Cabinet or 2 Cylinder Euro Cabinet
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Figure 2.2.1.3: Mounting Hole Locations
3 Cylinder Cabinet or 3 Cylinder Euro Cabinet
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Figure 2.2.1.4: Mounting Hole Locations
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Figure 2.2.1.5: Mounting Hole Locations
1x2 Cylinder Cabinet or 1x2 Cylinder Euro Cabinet
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2.2.2 Rack Anchoring
For rack anchoring see the following Mounting Hole L ocation Figures for proper
floor location of four (4) 9/16” (14.3 mm) diameter holes in the frame base.
2.2.2.1 - 1 Cylinder Rack or 1 Cylinder Euro Rack
2.2.2.2 - 2 Cylinder Rack or 2 Cylinder Euro Rack
2.2.2.3 - 3 Cylinder Rack or 3 Cylinder Euro Rack
2.2.2.4 - 1x1 Cylinder Rack or 1x1 Cylinder Euro Rack
2.2.2.5 - 1x2 Cylinder Rack or 1x2 Cylinder Euro Rack

Air Products and Chemicals, Inc. Page 2 - 44
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Figure 2.2.2.1: Mounting Hole Locations
1 Cylinder Rack or 1 Cylinder Euro Rack
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Figure 2.2.2.2: Mounting Hole Locations
2 Cylinder Rack or 2 Cylinder Euro Rack
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Figure 2.2.2.3: Mounting Hole Locations
3 Cylinder Rack or 3 Cylinder Euro Rack
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Figure 2.2.2.4: Mounting Hole Locations
1x1 Cylinder Rack or 1x1 Cylinder Euro Rack

Air Products and Chemicals, Inc.
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Figure 2.2.2.5: Mounting Hole Locations
1x2 Cylinder Rack or 1x2 Cylinder Euro Rack
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Section 3: Tubing Connections

Section 3: Tubing Connections

All tubing should be designed and installed following the local piping codes and
should comply with the intent of ASME B31.3 "Chemical Plant and Petroleum
Refinery Piping."

Tubing must be sized to flow the maximum amount of gas required by the process
system. Tubing is normally constructed of 316L stainless steel. Hastelloy C22
(Nickel-Chromium-Molybdenum Alloy) is sometimes specified by the customer
for corrosive gases. Verify the tubing material type on the Specification Sheet that
IS supplied with the order.

All tubing connections are made at the top rear of the source system. Connections
that terminate with a VCR fitting are either capped or plugged at the factory and
are ready for connection to the facility piping. Connections that terminate with
open tube ends are bagged for shipping purposes. Process and purge lines are
double bagged and taped for shipment. Vent and venturi supply lines are single
bagged and taped. All tube ends have been faced and are ready for welding to
facility piping. Welding should be performed using established high purity
welding techniques. Verify all tubing connections with the flow schematic, or
Installation drawing (INS drawing) prior to welding.

Note: When internal terminations are specified, specific
inlet/outlets end with VCRs inside of thisenclosure. Field
installation is made at this point. Refer to Specification Sheet or
INS drawing to verify if the internal termination option applies.
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3.1 Tubing Interconnections

Process outlet:

Optional coax

Optional process outlet

Optional coax

Venturi inlet:

Purgeinlet:

Vent outlet:
Optional vent:
SRV outlet:

Bonnet Vent Outlet:

Specific piping connections for this system can be found on the Installation
Drawing (INS). AnINSdrawing is provided only when it is specifically
requested by the customer. Please contact your Air Products commercia

representative for assistance.

1/4" (6.4 mm) diameter,

0.035" (0.9 mm) wall thickness
1/2" (12.7 mm) diameter,
0.049" (1.2 mm) wall thickness

3/8” (9.5 mm) diameter

0.035” (0.9 mm) wall thickness
5/8" (15.8 mm) diameter
0.049” (1.2 mm) wall thickness

1/4" (6.4 mm) diameter,
0.035" (0.9 mm) wall thickness

1/4" (6.4 mm) diameter,
0.035" (0.9 mm) wall thickness

3/8" (9.5 mm) diameter,
0.035" (0.9 mm) wall thickness

1/4" (6.4 mm) diameter,
0.035" (0.9 mm) wall thickness

3/8" (9.5 mm) diameter,
0.035" (0.9 mm) wall thickness

1/4" (6.4 mm) diameter,
0.035" (0.9 mm) wall thickness

Air Products and Chemicals, Inc.
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3.2 Process Line Connection

The process line connection can be furnished in one of two configurations:
Standard Bulkhead or Coaxia Bulkhead.

The standard bulkhead permits a single process out line to penetrate the enclosure,
while providing an acceptable seal for enclosure ventilation purposes. Figure 3.1
shows a standard bulkhead.

-

1/4"or 3/8" TOD GasLine
Compression Fitting le— Continuous (Passes Through

: Bulkhead)
Grips OD of Tube m!
\ Cabinet Top

M=/

(- LTI /l
- 1 TEEET! | J

Figure 3.1: Standard Bulkhead

The coaxia bulkhead permits a single process out line to penetrate the enclosure,
while providing an acceptable seal for enclosure ventilation purposes. In addition,
the coaxial bulkhead provides atermination point for an outer secondary
containment tube. The outer secondary containment tube, or jacket, is connected
directly to the coaxial bulkhead. The outer secondary containment continues
through the coaxial bulkhead and terminates as a branch on the coaxia bulkhead
inside the enclosure. This branch on the outer secondary containment may remain
open, be dead ended, or be pressurized with inert gas, depending on the method
chosen to monitor the secondary containment tube for leaks.

Two methods of monitoring are typically used: gas detection or pressure decay of
the annular space. An open or vented annular space is monitored at the open end
with atoxic gas detection system (customer supplied), and vented to a scrubbed
exhaust system. The pressure decay technique requires the annular space to be
pressurized with inert gas (typically nitrogen) above the process gas delivery
pressure (typically 100 psig/6.9 barg) and monitored for decay with a pressure
switch. Pressure decay indicates either a process gas leak or jacket leak. ItisAir
Products recommendation, and standard practice, to configure thisalarm asa
source system shutdown.
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Note: The method of monitoring the outer secondary containment
for leaks may be dictated by local codes, such asthe Toxic Gas
Ordinance.

For coax tubing on silanelines, the
ACAUTION pressure decay method with an inert gas
(not air) must be used.

Outer Containment Jacket

\ Process Gas Line
. iy Continuous (Passes Through
Compression Fitting [ | Bulkhead)
Grips OD of Outer Jacket  ————_ .
Cabinet Top

Bulkhead Nut \ﬁ%ﬁ
i ] ]
r T

i o |
1/4”Tube Connection ’

to Annular Space i, .
N Compression Fitting
-«

Grips OD of Process
Gas Line

Figure 3.2: Coax Bulkhead

1/2” TOD Outer
Cont‘ainlnent \;

‘-\'-

ICIERIEKE 1/4” TOD Gas Line
Compression Fitting Continuous (Passes Through
Grips OD of Quter Tubc\ L ! Bulkhead)

Cabinet Top

Bulkhead Nut \q_%_‘ /

£ d
- [ 1 P )

Compression Fitting
Grips OD of Inner Tube

Figure 3.3: Dead End Coax Bulkhead
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3.3a Vent Line

The vent line must be piped directly to an acceptable pollution abatement system
designed for the specific gas being vented. Process gas will be introduced into the
vent line during the "Pre-Purge" purging cycle, when the process gas panel is
being purged prior to process gas cylinder removal. At thistime, 50-60 LPM
(106-127 CFH) of nitrogen is also being sent into the line through the vacuum
venturi loop. The purging sequences run approximately 30-45 minutes.

Process gas can be introduced to the vent
AWARNING system at any time in the event of certain
multiple component failures, therefore the vent
line and pollution abatement system should be
capable of handling a full process gas cylinder
release in the event of catastrophic failure.

When multiple gases are to be vented, ensure compatibility before plumbing vents
together. Contact your Air Products Representative for thisinformation. A
nitrogen trickle purge is constantly bled into the vent line to maintain an inert
atmosphere when hazardous gases are being used. For thisreason, atrickle purge
valve, V7, isfurnished with a0.009” (0.25 mm) orifice. Theflow rate of this
trickle purge is approximately 2-5 LPM (4-10 CFH). Figure 3.4 depicts atypical
trickle purge assembly.

Vent Gas Outlet Venturi Gas Supply
Trickle Purge Valve
Cahinet Top With 0.010" Dia. RFO
3

= Vet % /
S

+

Yacuum Venturi / Check Valve
Figure3.4: Typical Trickle Purge Assembly
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3.3b SRV (Safety Relief Valve) Line

For hazardous gases, the SRV line must be piped directly to an acceptable
pollution abatement system designed for the specific gas being vented. Purge gas
and non-hazardous process gases should be vented to a safe location. The SRV
line must be designed to have minimum pressure drop. It should limit the
maximum backpressure to less than 5% of the SRV set pressure.

I Process gas can be introduced to the vent
AWARNING system at any time in the event of certain
multiple component failures, therefore the vent
line and pollution abatement system should be
capable of handling a full process gas cylinder

release in the event of catastrophic failure.

When multiple gases are to be vented, ensure compatibility before plumbing vents
together. Contact your Air Products Representative for this information.

3.3c Bonnet Vent Relief Outlet Line

For Open systems (Racks, Wallmounts, VM Ps, etc.) containing silane: The
Bonnet Vent Outlet must be kept open to allow gas to escape. It must not be
sealed or routed into other vent lines. It may be covered with aloose fitting cap to
prevent water intrusion provided that it does not prevent gas from escaping. If the
standard outlet location is directed in an unsafe manner (i.e. towards flammable
construction materials, personnel walkways, etc.) or presents another potentially
unsafe situation the outlet must be rerouted to a safe location during installation.
Gas detectors and/or UV/IR detectors should be used in the surrounding area to
monitor for a potential leak.

For Enclosed systems (Cabinets, VMBS, etc.) containing silane: The Bonnet
Vent Outlet must be kept open to alow gas to escape into the exhaust system. It
must not be sealed or routed into other vent lines. Downstream ventilation
dampers must not be designed to fail closed or close on gas detection. The bonnet
vent outlet should be located upstream of the exhaust gas monitor to detect a
potential |eak.
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3.4 Venturi Line

Most process cylinder pressures are significantly higher than houseline operating
pressures. In the event of multiple failures of certain process panel components,
there is aremote possibility of back contamination of the houseline source
connected to the vacuum venturi.

Contact your Air Products representative for design details.

The venturi line requires 75-95 psig (5.2-6.6 barg) of nitrogen to adequately
produce the vacuum needed during purge cycles. The supply is usualy taken from
abulk liquid source, but it can also originate from a cylinder manifold system.
The vacuum generator will demand aflow of 50-60 LPM (106-127 CFH) of
nitrogen during purge cycles.

Revision — March 2008 Page 3-7




GASGUARD® AP10 Source System Manual

3.5 Purge Line

A purge line may be provided when the nitrogen purge cylinder is not included in
the source system. This purge line must be connected to a designated purge source
for the source system. The pressure required during cylinder purging istypically
80-90 psig (5.5-6.2 barg). Purge pressure for Acetylene systems must not exceed
10psig (see Appendix D). If an external purge source is used, sufficient over
pressure protection must be provided. Air Products recommends a safety relief
valve set at 125 psig (maximum) for the purge supply. Do not exceed the source
system component maximum allowable working pressure (MAWP) in the event of
purge source regulator failure. If aninternal purge cylinder isincluded in the
source system the purge line connection does not apply.

The purge gas source for the GASGUARD
ACAUT'ON Source System should be used only to purge
other gas source systems or VMBs handling
the same process gas. It must not be used to
purge systems handling incompatible
process gases. |tisrecommended that the
purge gas cylindersbe placed in an
exhausted enclosure. Purge gas must not
be supplied from a low pressure bulk gas
source.

3.6 Pneumatic Supply

A pneumatic supply of inert gas without oxygen is recommended for our
controllers. It isstrongly recommended to not use clean dry air for pneumatic
supply. The pneumatic supply may be shared in the controller between the
pneumatic solenoids and the enclosure inerting/pressurizing service (Z-purge).
Clean dry air may promote the corrosion of electrical connectors for
Interconnecting power cables. The presence of oxygen enhances the corrosion
effect and may result in deterioration of controller performance.

This nitrogen supply needs to be regulated to 85-95 psig (5.9-6.6 barg). The flow
rate required for pneumatic valve operation is negligible. If compressed air is used
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as the pneumatic source, the compressor shall be located in anon-classified area.
If the air intake line for the compressor passes through a classified location, the
line shall be made of a non-combustible material designed to prevent leakage and
protect against mechanical damage. If electrical power for the purge air is
required, this power shall be on a separate disconnect or before the gas source
system disconnect.

In NEC Class|, Division 2 applications (in U.S.A.) and in ATEX Zone (Group) 2,
Category 3 (in Europe) this supply isalso used for Type Z purge of the electrical
enclosure. The Type Z purgeisrequired to maintain a positive pressure at or above
0.1" H,O (24.9 Pa) as dictated by the National Fire Protection Agency (NFPA) and
the European directives (ATEX). In applications where Type Z purgeis required, the
controller will be equipped with a pressure switch to monitor the pressure. The Type
Z purge will require aflow rate of approximately 2.5-2.8 LPM (5-6 CFH).

Typically this supply is taken from a houseline nitrogen source. A 1/4" Swagelok®
connection at the back of the controller is provided for the pneumatic supply inlet
connection as shown in Figure 3.5. Piping for the pneumatic supply must be
protected from mechanical damage. Maximum allowable working pressure is 100
psig (6.9 barg). Over-pressurization protection, such as a safety relief valve, must
be provided for the internal solenoids.

3.6.1 Z-purge Procedure

The Z purge pressure is controlled by aneedle valve at rear of controller. After
opening the controller in a suspected hazardous area it is necessary to use the
following procedure to re-establish the Z-purge before operating the controller:

1. Closethe controller front and tighten both latches completely.

2. Open the needle valve 4 to 5 turns (counter-clockwise). Allow the controller
to purge for 20 minutes.

3. Adjust needle valve to satisfy the “Z-Purge’ alarm (approximately 2 total turns
open).

Flow requirements to operate the solenoid valves are very small, lessthan 1 LPM
(2 CFH). If Type Z purgeisrequired, aflow rate of 3-10 LPM (6-21 CFH) will
be needed, depending on the tightness of the individual controller and the
installation.
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Instrument N2
Connection ¥4 i Ground Lu
Swagel ock® / i ’

Jarm Horn

External
Exhaust
Monitor
Connection

Pneumatic Z-Purge Mounting
Bulkhead Vave Stud (6)

Figure 3.5: Rear View of GASGUARD AP10 Controller

3.7 Cabinet Exhaust System Requirements

1. In order to meet SEMI S2 criteriain HPM (Hazardous Production Material)
gas service, the enclosure should control emissions into the room to less
than 25% TLV (Threshold Limit Value) of the HPM gasin the event of an
internal leak.

2. In order to meet NFPA criteria (U.S.A. only) in HPM gas service, air
velocity across the opened access hatch must meet the following velocity
requirements to minimize potential operator exposure to hazardous gas: 200
feet per minute average, with 150 feet per minute minimum at any point (61
meters per minute average, with 46 meters per minute minimum).

3. In order to meet NFPA (U.S.A. only) and Air Products minimum
recommended saf ety requirements, for enclosed Silane gas service,
volumetric air flow through the cabinet must be at least 250 times the
maximum potential leak rate. In order to meet the recommended CGA G-
13 requirements, volumetric air flow through the cabinet must be at |east
300 times the maximum potential leak rate.
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AWARNING

AWARNING

The valueslisted in the tables below should
serve asa guideline for reference only.
Cabinet ventilation systems must:

(1) Bedesigned, installed, and balanced to
suit individual facility requirements.

(2) Comply with applicable local, state, and
federal codes.

This exhaust system must be independent of
any general plant exhaust system and must
be designed for the types of gases being used.
Ensure only compatible gases are fed into
each exhaust system. Be certain the exhaust
system power and shut down interlocks
comply with | FC and NFPA code
requirements (U.S.A. only).
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The tables below list the exhaust requirement for the Gasguard enclosures to meet

the above code requirements.
Table 1A
Minimum Exhaust Requirements for
Gasguard High Flow Enclosures Containing Silane
to meet CGA Requirements of 300x Potential Leak Rate Dilution

Access Port Closed Access Port Open
Enclosure exhaust static velocity exhaust static velocity
Size [1] flow pressure | pressure flow pressure | pressure
(cfm) (in H20) | (in H20) (cfm) (in H20) | (in H20)
1 CYLINDER, SiH4 750 -1.0 0.90 750 -1.0 0.95
2 CYLINDER, SiH4 750 -1.0 0.92 750 -1.0 0.94

Notes: [1] All vent stack duct sizes are 6 inch (154 mm) diameter.
[2] “Access Hatch Open” values produced average velocities greater than 200fpm the
access hatch opening at all points.
[3] No Baffles were used on window or in interior.

Table 1B
Minimum Exhaust Requirements for
Gasguard High Flow Enclosures Containing Silane
to meet NFPA Requirements of 250x Potential Leak Rate Dilution

Access Port Closed Access Port Open
Enclosure exhaust static velocity exhaust static velocity
Size [1] flow pressure | pressure flow pressure | pressure
(cfm) (in H20) | (in H20) (cfm) (in H20) | (in H20)
1 CYLINDER, SiH4 625 -0.7 0.63 625 -0.7 0.67
2 CYLINDER, SiH4 625 -0.7 0.64 625 -0.7 0.64

Notes: [1] All vent stack duct sizes are 6 inch (154 mm) diameter.
[2] “Access Hatch Open” values produced average velocities greater than 200fpm the
access hatch opening at all points.
[3] No Baffles were used on window or in interior.

Table 1C
Minimum Exhaust Requirements for
Gasguard High Flow Enclosures Containing Disilane
(Dilution of maximum potential leak to <% LFL and meet former UFC)

Access Port Closed Access Port Open
Enclosure Exhaust flow Static pressure Exhaust flow Average Duct
Size [1] (cfm) (in H20) (cfm) Velocity
1 CYLINDER, Si2H6 325 -0.31 350 1783
2 CYLINDER, Si2H6 475 -0.54 490 2496

Notes: [1] All vent stack duct sizes are 6 inch (154 mm) diameter.
[2] “Access Hatch Open” values produced average velocities greater than 200fpm the
access hatch opening at all points.
[3] No Baffles were used on window or in interior.
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Table 2
Minimum Exhaust Requirements for Enclosures
containing HPM gases with a TLV > 0.20 ppm, except Silane and Disilane

ACCESS HATCH CLOSED [2] ACCESS HATCH OPEN [3]
SEMI S2 criteria (UFC 80 criteria)
enclosure exhaust| static |velocity |exhaust| static [velocity |exhaust|velocity |exhaust|velocity
size [1] flow | press. | press. | flow | press. | press. | flow | press. | flow | press.

(cfm) [(in H20)[(in H20)| (m3/m) | (Pa) (Pa) (cfm) [(in H20)| (m3/m) | (Pa)
1 CYLINDER 75 -1.0 | 0.009 21 249 2.2 173 | 0.048 | 4.9 11.9

2 CYLINDER 75 |-1.0[4]] 0.009 | 2.1 249 2.2 326 | 0.171| 9.2 42.6

3 CYLINDER 75 |-1.0[4]| 0.009 | 2.1 249 2.2 282 1 0.128 | 8.0 31.9

Notes: [1] Vent stack duct sizes are 6 inch (154 mm) diameter for the MC-1Cyl/2Cyl/3Cyl

[2] “Access Hatch Closed” values have been measured, or calculated at the exhaust
stack duct.

[3] “Access Hatch Open” values have been calculated to achieve a velocity of 200 feet
per minute (61 meters per minute) through the access hatch opening, and include
20% to account for flow through the air inlet diffuser, door gasketing, and latches.

[4] Static pressures less than -1.0 inches of water column may not meet UFC access port
velocity requirements. An access port baffle is available which reduces access area by
50% to reduce exhaust flow requirements when the hatch is open.

Table 3
Minimum Exhaust Requirements for Enclosures containing HPM

gases with a TLV between 0.050 and 0.20 ppm, except Silane and Disilane
[Includes the following pure (100%) gases: Chlorine Trifluoride, Diborane, Arsine, Hydrogen Selenide]

ACCESS HATCH CLOSED [2] ACCESS HATCH OPEN [3]
SEMI S2 criteria (UFC 80 criteria)
enclosure Exhaust| Static |velocity |exhaust| static |velocity [exhaust|velocity [exhaust|velocity
size [1] flow | press. | press. | flow | press. | press. | flow | press. | flow | press.

(cfm) [(in H20)[(in H20)| (m3/m) | (Pa) (Pa) (cfm) [(in H20)| (m3/m) | (Pa)
1 CYLINDER 120 -1.0 | 0.020 | 34 249 5.0 173 [ 0.048 | 4.9 11.9

2 CYLINDER | 120 |-1.0[4]| 0.009 | 3.4 249 5.0 326 | 0.171| 9.2 42.6

3 CYLINDER | 120 |-1.0[4]| 0.009 | 3.4 249 5.0 282 1 0.128 | 8.0 31.9

Notes: [1] Vent stack duct sizes are 6 inch (154 mm) diameter for the MC-1Cyl/2Cyl/3Cyl

[2] “Access Hatch Closed” values have been measured, or calculated at the exhaust
stack duct.

[3] “Access Hatch Open” values have been calculated to achieve a velocity of 200 feet
per minute (61 meters per minute) through the access hatch opening, and include
20% to account for flow through the air inlet diffuser, door gasketing, and latches.

4] Static pressures less than -1.0 inches of water column may not meet UFC access
port velocity requirements. An access port baffle is available which reduces access
area by 50% to reduce exhaust flow requirements when the hatch is open.
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3.7.1 Exhaust Flow Clarifications and Definitions

1.

For 1 x 1 cylinder cabinet configurations, be sure to provide ventilation
capacity and ventilation connections for two, 1 cylinder cabinets.

For 1 x 2 cylinder cabinet configurations, be sure to provide ventilation
capacity and ventilation connections for one, 1 cylinder cabinet, and one 2
cylinder cabinet.

High-impact polycarbonate baffles are not supplied and are not available and
not necessary for the access hatch of any 1 cylinder cabinet.

Definitions;

Static pressure - The suction pressure provided by the exhaust system
measured near the entrance of the 6” (154 mm) round exhaust duct. Static
pressure does not provide a verification of exhaust flow. See velocity
pressure.

Velocity pressure - Moving air creates aforce, or pressure component, that
can be measured by means of a pitot tube and differential pressure
measuring device such as a pressure switch or pressure transmitter. These
devices can be used to verify exhaust flow and provide avisual, digital, or
analog signal; they only provide an approximation of the exhaust flow rate.
They cannot provide an accurate measurement of exhaust flow due to their
location and air flow characteristics in the round exhaust duct located on the
enclosure.

High-impact polycarbonate baffle - A clear high-impact polycarbonate
window closing off 50% of the access hatch area when the window is
opened. This baffle reduces air flow requirements through the hatch.
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Figure 3.6 shows the typical exhaust hookup location. Seetheinstallation
drawing, if requested, for the specific location and size of the cabinet exhaust duct.
Also shown is the location where static, or velocity pressure is measured.

/ exhaust hook-up

loci il _ static
velocity pressure

pressure

GASGUARD
ENCLOSURE

50%
high-impact
polycarbonate baffle  gccess hatch

door diffuser
intake grille

Figure 3.6: Exhaust Hook-up and Ventilation Measurement L ocation
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3.8 Sprinkler Installation

Gasguard source system cabinets, wall mounts and racks can contain optional
coated sprinkler head(s) with atrip point of 165° F (74° C). The sprinkler head is
capable of flowing 32 GPM @ 31 psig (145 LPM @ 2.1 barg). The connection isa
%" FNPT. It islocated on the ceiling of cabinets and on wall mounts and racks the
optional sprinkler islocated on the controller shelf.

Figure 3.7 shows the sprinkler connection location for a 2 cylinder cabinet.

Water Sprinkler (1/2" FNPT)

32 Gal/min @ 31 PSIG
(145 liters/min @ 2.1 barg)

Qe

BACK

Figure 3.7: Sprinkler Connection Location
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3.9 Helium Leak Test Port

A helium leak test port may be provided on the vent header for connection to a
helium mass spectrometer. A manual valve, MV 22, isolates the downstream vent
system in order to achieve vacuums required for in-board leak testing upstream.
When leak testing is complete, the VCR port must be capped and manual valve
MYV 22 should be opened and left open during normal operation of the
GASGUARD Source System.

AWARNING | Theheium leak test port s for vacuum

service only. Do not connect pressurized
gasto this port.

3.10 Hazardous Gas Leak Detection System
(Customer Requirement)

A gasleak detection system must be installed by the customer for all toxic gases
used in the Gasguard cabinet. The detection points must include the interior of the
gas cabinet. If aleak is detected, the system must provide asignal that will
shutdown the gas cabinet. See specific I/O field wiring drawings provided in the
document envelope.

A hydride leak detection system is highly recommended for Silane and other
pyrophoric gases. Although these gases will normally ignite and burn immediately
when they leak to atmosphere, under certain conditions they can pocket and
detonate with devastating force. A hydride monitor can detect leaking Silane and
shutdown the system eliminating or reducing the risk and size of explosion.
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3.11 Restrictive Flow Orifice (RFO) for Cylinder
Valve  (Customer Requirement)

A restrictive flow orifice (RFO) must be installed in the outlet valve of any
cylinder containing a highly toxic gas or gas mix.

An RFO with a maximum orifice diameter of 0.010 inch (.254mm) must be
installed in the outlet valve of any cylinder containing pure silane or mixes
containing 2% or more of silane.

In addition to the above requirements, systems that do no have an excess flow
switch installed in the process piping line must have an RFO installed in the outlet
valve of the cylinder, if the cylinder contains atoxic gas, flammable gas, toxic gas
mix or flammable gas mix.

A restrictive flow orifice (RFO) may be used (at the customer’ s discretion) to
reduce the hazardous exhaust treatment requirements, as an RFO will decrease the
maximum potential leak rate from afull cylinder.

Do not operate equipment without a
AWARNING oroperly sized REO installed in the

cylinder valve.
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3.12 Purifier Installation & Conditioning

When a purifier is purchased for use in a Gasguard source system, it is not
installed at the factory. It typically ships separately from the source system. Itis
important to match the purifier with the appropriate source system. The
instructions for the proper installation and conditioning of each purifier is
contained in the purifier manufacturer’s operation and installation manual. These
procedures vary by gas type, manufacturer, and model so it isimportant to
completely read and understand the literature for every purifier. If necessary,
please contact Air Products and Chemicals, Inc. for assistance.

AWARNING

Do not attempt to install purifier
without completely reading and
understanding the purifier
installation manual. Failureto fully
read and understand the purifier
manual may result in a serious
reaction when the purifier is exposed
to atmosphere or process gas.
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Section 4: Electrical Connections

Note: Throughout this section, the term APX refers
to the GASGUARD AP series of controllers.
Example: GASGUARD AP10 Controller

All electrical connections must comply with Article 300 - Wiring Methods and Article
500 - Hazardous (Classified) Locations of the Nationa Electric Code (NEC), if
installed in the United States. Reference to the use of this equipment in Hazardous

L ocations only applies to installations located within the United States of America.
These systems are also Explosive Atmosphere Directive approved for use in the
European Community and have been reviewed by athird party test lab.

Range of Environmental Conditions:
e 0to60° C Interior Operating Temperature Range (Under Roof)
e -20to 60° C Optiona Outdoor Temperature Range
e 95% Maximum Relative Humidity
e 2000 Meters Above Sea Level, Maximum

e 100 to 240 VAC Nomina Voltage Range, single-phase-to-neutral (neutral
solidly grounded), 3 wire, 50 to 60 Hertz

e + 10% Fuctuation of Nominal Voltage Range
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4.1 Grounding Method

The equipment must be grounded in accordance with Article 250 - Grounding in the
National Electrical Code, if installed in the United States. The customer isresponsible
for connections to earth ground. A ground connection is supplied in the controller for
this purpose.

On the plenum of the gas cabinet there is an additional split bolt terminal for
connection hookup to the facilities grounding network. Figure 4.1 shows a suggested
grounding method for atypical system. This drawing may not be applicable to your
specific system.

NOTE 1: USE #4 AWG (25 mm) WIRE FOR NON-EMI/RFI SYSTEMS.
CONTROLLER USE ALPHA #1239, 1-3/8” (35 mm) FLAT BRAID OR EQUIVALENT FOR EMI/RFI

CROUND STRAP\PROTECTED SYSTEMS. TOTAL LENGTH NOT TO EXCEED 10’ -0 (3 M).

JGROUND LUG

TYPICAL

\
| CONTROLLER GROUND CABLE
S : ; OR FLAT BRAD

OR FLAT BRAD (CUSTOMER SUPPLIED

(CUSTOMER SUFPLIED \
SEE NOTE #1 \ SEE NOTE 1)
ﬂ\ﬁ """""" CONTROLLER GROUND STRAP

SEE DETALL “A*
\ENCLOSURE
GAS CABINET
EXTERNAL TOOTH WASHERS

EARTH DETA\L HAH

GROUND

Figure4.1: Suggested Grounding Method

Use of #4 AWG ground wire will not maintain CE marking. Use Alpha #1239, 1-3/8”
flat braid or equivalent for CE marked systems (total length not to exceed 10 feet or 3
meters).

After grounding the overall resistance must be measured. Thisresistance for the
eguipment ground to the grounding electrode should not exceed one ohm (1€2). Check
the effectiveness of grounding by using a ground resistance meter (i.e., an AEMC
clamp on ground resistance tester or equivalent).
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For 1X1 and 1X2 cabinet configurations, each cabinet requires grounding to earth
ground.

Reference: Worldwide Engineering Specification #4AWEQ-9502 Gasguard Gas
Cabinet Grounding Specification
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4.2 Power Supply Connection

Each GASGUARD System should be installed with an independent external circuit
interrupting device to remove power from the unit when maintenance on the controller
Is required and should be Lockout/Tagout capable. This device should berated asa
minimum at 240 volts, 3 amps, 50/60 Hz and 10,000 rms symmetrical ampere

interrupting capacity. The device should be accessible to the operators, marked as the
disconnecting device for the gas cabinet, and must have the on/off position clearly

marked for the operator.

The power input must be wired to the terminals shown below. For additional detail on
the power connection, see Figure 4.2a, 4.2b, 4.2c depending on your configuration.

\

SISIS) @
; Circuit
E Breaker
[ AC Surge

Protector |
[ o
]
1e e

SIS @

Z@O@Z

'+ @O0 |

— i | @-OHO ||

Ground

RR |

Line

Neutral

Figure 4.2a: Single Power Supply Terminal Connection

Air Products and Chemicals, Inc.

Page 4 - 4




Section 4: Electrical Connections

|
| ||
T [ ‘3 ct;w."l.ll.l L i_ [_I
| Hd N«  — Brealkes N i]‘?___.'_
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(® [2]S] P oloja| ®
oo I SIS ]
|_pripn— NIFYE |
—L 1 /1e & I
To Upper | e '-Jn_}'
Power Supply _
ToLower | |\ | | Ground
power Line Neutral
Supply

Figure 4.2b: Dual Power Supply Terminal Connection

AC Surge
Protzcior EEE

\aa&

[t
GER
ees

Figure 4.2c: Dual Power Supply, Dual Circuit Breaker, Dual Surge Protection
Terminal Connection
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Ferrite Clamp on

The power requirements are as follows:

100-240 VAC @ 150 VA maximum, single-phase-to-neutral (neutral solidly
grounded), 3 wire

Overvoltage protection: Recommended

Sizing: 25% (minimum) over required load (add all cabinet
loads and divide by 0.75)

NOTE: Power wiring must be sized to deliver the required voltage at
the rated current. Voltages should be checked at each cabinet after
installation to ensure proper levels.

Install large ferrite clamp (13mm) onto the incoming AC power cable as close to the
incoming power connection points as possible. See Figure 4.3.

Incoming power
incoming AC connection points

Power

Figure4.3: Inside View of GASGUARD APx Controller

Battery backed RAM: Battery backed RAM (BRAM) has been designed in to the
AP10 controller. If power isturned off after start-up of the controller, the BRAM will
hold memory for some period between 15 days (minimum) and 45 days (maximum).
Information stored in the BRAM includes the time/date stamp, an abbreviated alarm
history, network communication parameters (i.e., | P address, subnet, gateway), valve

Air Products and Chemicals, Inc. Page 4 - 6




Section 4: Electrical Connections

counts, real time clock (RTC), product code, barcodes, persistent variables, net
products, tool names, and the equipment’ s last active modes.

4.3 Field Connections

| AWARNING

| AWARNING

In NEC Class |, Division 2 areas (only in the
U.S.A.), aconduit seal (" pour fitting") or
equivalent must be installed between each
electrical connection point on the cabinet and
the electrical source. Liquid tight flexible
conduit can be installed between the
GASGUARD AP10 connectors and the
conduit sealsto facilitate these connections.
A maximum length of 18" (457 mm) is
allowed between the last pour fitting and the
cabinet connector. All conduits shall be
sealed in accordance to Sections 501-5, 502-5
or 504-70 of the National Electric Code. See
Figures4.2 and 4.5 for details.

NOTE: For Systems approved for installation
and use in Explosive Atmospherses (Europe),
refer to section 4.7 for additional instructions.

In classified hazardous areas— Do not
separ ate electrical terminations or
connectors while energized due to risk of
electrical arc or spark which can ignite
potentially flammable atmospheres.
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A 1-1/8" (28.6 mm) diameter hole for 3/4" conduit is supplied for connecting the
120/240 VAC power supply to the system. The conduit hole islocated on the top of
the controller enclosure. Two additional holes are supplied for customer |/O and/or
Ethernet Cable. Figure 4.4a below.

Customer 1/O
. Conduit

& Customer I/0O

Conduit
&

S~ 120/240 VAC
Conduit

d

Figure4.4a: Top View of GASGUARD AP10 Controller

Install ferrite clamp onto incoming 1/O wiring and incoming Ethernet cable using loop if
length permits and secure to enclosure ceiling with wire tie and cable clamp. See Figure 4.4b
below.

Figure 4.4b: Incoming I/O and Ethernet with ferrites installed

Air Products and Chemicals, Inc. Page 4 - 8




Section 4: Electrical Connections

HARD CONDUIT

OR WIREWAY
g . (BY CUSTOMER)

LIQUIDTIGHT
FLEXIBLE CONDUIT
(BY CUSTOMER)

CONDUIT SEAL
(BY CUSTOMER)

Figure4.5: Conduit and Conduit Seals
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4.4 External I/O Communication

Connections between the GASGUARD AP10 controller and external 1/0 devices are
made at the terminal blocks located inside the controller, on the back wall, 1eft side.
See Figure 4.6 for details on the location of the connections.

L

Digital Outputs

.....

PENPLNIS BN IS S
PR OOERBD OO EDP A

» 0

T [ ------

.|;||.,.|||..-n|IlJ|IHII.fr]

W

O b b

Digital Inputs
<

9 '\ ) : | .
II o Fl s | R i "f'-"J'.’J'J'i'!,n‘,‘_"H

Figure4.6: 1/0 Termina Blocks

VEVRRRBRRAR L

. [
il e

The tables on the next two pages list recommended external 1/0 communications and
detail digital output and digital input connections.

Specific 1/0 field wiring connections for this system are found on the drawingsin the
document envelope, supplied with each system.

Additional 1/0 circuit boards may have been purchased as an option with this specific
system. |f so equipped, termination for the additional points will be shown in the
drawings located in the document envel ope.
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4.4.1 Supervised Inputs

The system supports two supervised inputs from the customer interface. Supervised
inputs are digital inputs, which are monitored viaawindow comparator. These inputs are
monitored for normal operation, alarm type, and fault conditions.

A normally open switch isto be used as an input device. This switch must have a 10 kilo-
ohm resistor in parallel with the contacts. When the switch contacts are open the circuit
will provide asignal, which represents a normal operating condition. When the switch
contacts are closed, the circuit will provide asignal which indicates an alarm condition.
An open wirein thiscircuit, or ashort circuit, will produce an out of range signal, which
indicates a circuit fault.

Switch contacts must be rated for 20ma @ 24V DC. Switch contacts must be dry contact
and external wiring should not have any form of power applied to them.

Typically, supervised inputs are used with the life safety system. Figure 4.7 shows the
supervisor input wiring for use with the life safety system.
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Figure4.7: Life Safety Supervisor Input Wiring

Air Products and Chemicals, Inc.




Section 4: Electrical Connections

4.4.2 Available External /O Communications

Digital Outputs
Gas unavailable

Digital Inputs
Process tool down

Process gas leak
Remote Shutdown

Vent system unavailable
Emergency Stop

Master Solenoid Permissive

Supervised Inputs

Remote Shutdown

| AWARNING

Response
Notify process tool that gasis
unavailable
Response

Prevent GASGUARD System from
flowing process gas

Shutdown GASGUARD System
Shutdown GASGUARD System
Prevents purge modes from starting

Hardwire shutdown of GASGUARD system;
Local reset required

Hardwired permissive for master
solenoid; allows remote inhibit of
master solenoid.

Response
Shutdown GASGUARD System

The GASGUARD System is equipped with a
"vent unavailable" feature which prevents
process gas from being vented from the panel if
the scrubber system is not operating. Use of
thisfeaturerequirestheinstallation of a
hardwire between the controller and the
scrubber. Failureto utilize thisfeature may
result in the discharge of process gasto a non-
functioning vent system.
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Digital Outputs Dry (Main Processor Relay Pin-Outs)
24 VDC @ 1 Amp maximum

NO COMMON NC
Relay Output # TB-307 TB-307 TB-307
1 4 3 6
2 8 7 10
3 12 11 14
4 16 15 18
5 20 19 22
6 24 23 26
7 28 27 30
8 32 31 34

Digital Outputs (Optional Expansion)

NOTE: Some systems may be equipped with an optional relay output circuit
board in which case additional relays would be available.
24VDC @ 1 Amp max.

Relay Output # NO COMMON NC
TB-308 TB-308 TB-308

9 4 3 6

10 8 7 10
11 12 11 14
12 16 15 18
13 20 19 22
14 24 23 26

Air Products and Chemicals, Inc. Page 4 - 14




Section 4: Electrical Connections

Relay Output # NO COMMON NC
TB-308 TB-308 TB-308

15 28 27 30

16 32 31 34

Digital Inputs (Customer Digital Inputs Pin-Outs)

Signal 24 VDC+
Digital Input # TB-309 TB-309
33 2 5
34 4 7
35 6 9
36 8 11
37 10 13
38 12 13
39 14 15
40 16 15
41 18 17
42 20 17
43 22 19
44 24 19
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Digital Inputs (Optional Expansion)

Digital inputs supplied power at 24VDC fused @ 500 mA total.

Signal 24 VDC+
Digital Input # TB-5 TB-5
45 2 1
46 4 3
47 6 5
48 8 7
49 10 9
50 12 11
51 14 13
52 16 15

Analog Inputs (Optional Expansion)

Analog inputs supplied power at 24VDC fused @ 100 mA each.

Note: Ground should be connected at pins 33 and 34 of TB-5.

Signal 24 VDC+
Analog Input # TB-5 TB-5
17 18 17
18 20 19
19 22 21
20 24 23
21 26 25
22 28 27
23 30 29

Air Products and Chemicals, Inc.
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Signal 24 VDC+
Analog Input # TB-5 TB-5
24 32 31
25 36 35
26 38 37
27 40 39
28 42 41
29 44 43
30 46 45
31 48 47

Revision — September 2011
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4.5 USB Connection Port

An option for the GASGUARD controller isaUSB port that islocated on the face of
the controller, just to the right of the fault alarm light. The USB port alowsa USB
connection to be made without having to open the controller door. Electrical devices
should never be operated, connected to, or disconnected from the USB port unless the
area surrounding the equipment is known to be free of flammable material. All
controllers with a USB port on the face of the controller will aso have awarning label
(Figure 4.8) for operation in aflammable area. Figure 4.9 shows the USB port on the
face of the controller. The USB port has a cap that can be used to cover the port when
not in use (see figure 4.10).

%
1005620000 %%
IRRLIRRLRRA

SRR

vy

rat Pt

Figure4.8: USB Port Warning L abel
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Figure 4.10: AP10 Controller with USB Port Capped
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4.6 GCS and MMMS GASGUARD Networks

4.6.1 General Description

The GASGUARD Networks provide continuous on-line 24 hour per day monitoring of
the status of all connected GASGUARD Cabinets, VMBs and BSGS systems. The
GASGUARD AP10 can communicate to GCS (Global Communications System) via
Ethernet or RS-485, with Ethernet being the preferred method. The GASGUARD
AP10 can also communicate to MMMS (Megasys Materials Management System) via
RS-485 only.

4.6.2 GCS Ethernet Network Wiring Configuration

A GCSistypicaly integrated into the site’ s Ethernet network. Figure 4.11 depicts the
typical network architecture of a GCS. In most instances, the GCS is connected to two
separate networks. One subnet will interconnect only the gas controller equipment,
while the other subnet will be the connectivity to the overall site Local Area Network.
Using this architecture, the gas controller network traffic will not be adversely affected
by other nodes on the site LAN; furthermore, if the site needs to disconnect the GCS
from their network -- for instance when a remote support person accesses the system
viamodem — the ability to monitor the gas controller network will not be affected. The
connection to the site LAN allows for connectivity from office PC’s to the GCS for
WebView sessions as well as ODBC data downloads. The GCS may aso be equipped
with additional options which will require its connectivity to additional LAN’s. Such
will be the case if the GCS will need to supply gas availability datato a site’ s tool
annunciation system. GCS uses standard TCP/IP network protocol to communicate
over al networks.
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Customer's Entire
Network

10/100 BASE-T Subnet
Gateway, Router and/or [«

Bridge
10/100 BASE-T Switch/
I pe— Hub
D

=
Other Networked Customer
Computers or Equipment
Residing on this Network Subnet

10/100 BASE-T Ethernet
Network (Star Topology) Gasguard
RS-485
Network
(Daisy Chain
Topology)

B L1 N e
HMI or SCADA Computer
Windows NT or Windows 2000

Gasguard AP Ethernet Network OPC Server

Gasguard AP Controller D

(RS-485)

Gasguard AP Controller
D I:l (RS-485)
Gasguard AP Controller D
(Ethernet)
Gasguard AP Controller
(Ethernet)

Gasguard AP Controller
(Ethernet)

Figure4.11 Typical GCS Network Architecture

4.6.2.1 Ethernet Devices

GCS can monitor gas supply systems that reside on the same Ethernet network.

In most cases, these systems will require I P configuration so that GCS can
properly communicate to the system. Unless the GCS and al monitored
controllers are on a completely isolated Ethernet network, 1P configuration will
need to be obtained from site IT services. The IP configuration includes a unique
address for each controller as well as the network subnet mask and default
gateway address. The table below lists the | P addresses that can not be used with
the AP10 controller.
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Invalid IP Addresses

IP Address Definition
0.0.0.0 Default Routing IP Address
255.255.255.255 Broadcast |P Address
127.0.0.0 to 127.255.255.255 Loopback IP Addresses
224.0.0.0 to 239.255.255.255 Multicast I|P Addresses
240.0.0.0 to 255.255.255.255 Reserved |P Addresses

4.6.2.2 Serial Devices

Systems which communicate via serial (RS-485) means can also be monitored by GCS.
In most cases a Remote Serial Port Server will be used to connect the monitored seria
devicesto the GCS. The Remote Serial Port Server is connected to the GCS server via
Ethernet networking using TCP/IP.

4.6.3 MMMS Network Wiring Configuration

Figure 4.12 shows the MMM S GASGUARD Network Wiring Configuration.

Ethernet Hub |
10BASE-T _
..................................................... Ethernet......\........lypica CustomerScope
MMMS
APX
Interface Typical APCI Scope
||= Box

............................................ I.........Typi.cal.Customer.Scope............
Cable to Cabinet/VMB

Figure4.12. MMMS Network Interface
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4.6.4 MMMS Network Interface Box

The MMMS Network Interface Box consists of arack enclosure which contains a RS-
232 communications processor and a bank of RS-485 converter boards. The cabling
which connects to the cabinet and VMB controllers is terminated to the rear of the RS-
485 converter rack via screw terminals. Each of the 16 portsis provided with a set of
screw terminals. The RS-232 communications processor has asingle 10BASE-T
Ethernet connection and an AUI type Ethernet connection on itsrear apron. This
Ethernet connection is used for connecting the communications processor to the
MMMS station. The provided AUI port can be used in installations where the Ethernet
connection available is other than 10BASE-T, and accepts a variety of standard
Ethernet converter modules.

The MMMS Network Interface Box was designed to allow front and back access to the
rack mounted components, even if the assembly was wall mounted. To accomplish
this, the box is double hinged, and contains conduit penetration areas on the top and
bottom of the rear stationary section. This conduit areais used for the connections to
the RS-485 signal wires (to the cabinets), Ethernet, and for power connections.

The MMMS Network Interface Box was designed with additional space to allow for
the field installation of an additional communications processor and an addition bank
of RS-485 converter boards to expand the number of available ports from 16 to 32.
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4.6.5 GCS/MMMS RS-485 Network Field Wiring

Figure 4.13 shows the daisy-chain RS-485 network wiring configuration between the
GASGUARD AP10 controllers and the network host computer. It isthe customer's

responsibility to install and ensure the integrity of all interconnect wiring between the
GASGUARD AP10 controllers and the network host computer.

NETWORK HOST
COMPUTER

32 DEVICE MAXIMUM
1000° MAXIMUM LENGTH

\ 0]

—
]

=] ———] — GG APx
IL_18 L8 I8 VME
GG APx GG APx GG APx
GAS GAS GAS
CABINET CABINET CABINET

Figure 4.13: Daisy-Chain RS-485 Network Wiring Configuration
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Figure 4.14 shows the GCSIMMM S RS-485 network field wiring between
GASGUARD cabinets’VMBs and the GASGUARD Interface Box. Cable
specifications follow:

Recommended cable - RJ-45 Category 5 10 Base T’ Standard Network wire.

From To

RJ-45 Cat 5, 10 Base T

GG AP10 Standard network wire GG AP10
Cabinet either P10 or P11 VMB either P10 or P11
Plug in connector Plug in connector

Figure4.14: RS-485 Network Field Wiring Between CabinetsVMBs

4.6.6 GASGUARD AP10 Controller Connections

Network electrical connections are made on the main interface board. The main
interface board is the large circuit board located directly below the two PC/104 stacks.
The network connections are all RJ-45 connectors which can be accessed and viewed
from the front of the controller.

See Figure 4.15 for the location of the network connections on the main processor
board.
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Figure 4.15: Bottom View of the GASGUARD AP10 Controller Main Interface
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4.7 Explosive Atmosphere (ATEX) Installations

Gasguard AP10 controllers that have either of the labels shown in Figures
4.15 or 4.16 have been certified to comply with European Union ATEX
Directive 94/9/EC of the European Parliament and Council when properly
installed in accordance with the guidelines and instructions referenced in this
section.

Gasguard AP10 controllers with the following labels attached for explosion protection
are of Group Il, Category 3; intended for use only in areas where explosive
atmospheres of gas are unlikely to occur, or if they do occur are likely to do so
infrequently or for a short period.

CEE N3G
EEx nP [L] lIC T6 X

0°C < Ta< +60°C

Figure4.15: AP10 ATEX Label for Systems without a Heater

CECO N3G
EEx nP [L] IIC T6 X

20°C % Ta€ +60°C

02003 HCS. LLC 800-748-0241 NN Reorder Mo. 802-607734

Figure4.16: AP10 ATEX Label for Systems with a Heater
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4.7.1 Label Markings

The ATEX label placed on the AP10 controller includes the following information
(symbolsfollow in order starting at the upper left corner):

The CE Symbol which reflects conformity with the European Directives

The Hexagona “Ex” Symbol for Explosive Atmosphere

The equipment group symbol for the electrical apparatus whichisll. All
industry gases are classified as Group |1 gases.

The equipment category number 3. The equipment category number 3 means
the equipment is suitable for an environment where an explosive atmosphere
isunlikely to occur, occurs infrequently, or occurs for only a short period of
time.

The atmosphere symbol “G”. “G” meansthat product is safe in an explosive
GAS atmosphere.

Symbol “EEX”. Thissymbol stands for the equipment has been tested under
the latest European Harmonized Standard for use in Explosive Atmospheres.
Symbol ‘n’ for non-sparking apparatus when in normal operation. This
symbol also means afault capable of causing an ignition is unlikely to occur.
Symbol “P’ for enclosed with simplified pressurization. Simplified
pressurization prevents the ingress of an explosive atmosphere to a space that
may contain a source of ignition. Thisisused for the controller.

Symbol “L” for energy-limited apparatus. In the piping cabinet, electrical
equipment can not produce enough energy to be an effective source of
ignition.

Symbol “11C’ for the apparatus subgroup. 11C indicates that little energy is
required for an ignition.

The symbol indicating the temperature class, T6. T6 indicates that the
maximum surface temperature does not exceed 85°C.

The symbol “X” for special conditions of installation and relevant use for
safety. The normal ambient temperature range in the ATEX standard is
considered to be -20°C to 40°C. Since the temperature range for systems with
and without a heater varies from the normal range, an X isincluded on the
label markings.

The ambient temperature range, Ta
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4.7.2 Special Conditionsfor Safe Use (X)

e Environmental Limits

» Gasguard AP10 controllers are intended for indoor installation. They
have been evaluated for instalation in locations providing adequate
protection against the entry of water.

= AP10 controllers without a heater are intended for use in ambient
temperatures in the range of 0°C to +60°C and should not be used
outside this range. AP10 controllers with a heater are intended for use
in ambient temperatures in the range of -20°C to +60°C and should not
be used outside this range.

= DO NOT rub the surface of the touch screen with a dry cloth.
Electrostatic charge generated by the friction may result. When cleaning
the face with a damp cloth, take the measures of an electrostatic
discharge such as earth band, ionic shower, etc.

e [Installation Conditions

»  When installing the equipment, appropriate precautions must be taken to
ensure that the equipment has been connected to earth. Refer to Section
4.1 of this manual for more information.

= |nstallation of this equipment shall be carried out in accordance with the
installation standards for potentially explosive atmospheres. Installation,
startup and maintenance must be carried out only by personnel trained in
explosion protection.

e Power Supply

* |Input power supply specs must not exceed the maximum values as listed
in Section 4.2 of this manual.

e Maintenance

= Before opening the controller enclosure ensure that there is no danger of
explosion in the atmosphere and wait at least 10 minutes after the power
has been removed.
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= Before turning the power supply ON, be sure to close the enclosure
cover tightly and securely fasten the latch. Ensure that z purge is
operating and functional for at least 20 minutes prior to turning the
power on.

= The AP10 controller is not field repairable. Only Air Products qualified
personnel should service the controller. Substitution of components
(other than those recommended by Air Products) may impair its
suitability for use in hazardous locations.
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Section 5: Helium Leak Testing

All personnel must be trained in helium leak detector operations. Consult your
leak detector manufacturer for leak detector operations training.

The customer is responsible for ensuring that all field piping to the GASGUARD
Source System be completely leak tight. Leak testing should be performed in
accordance with the current industry standard, SEMI (Semiconductor Equipment
and Materials International) #F1-90, Specification for Leak Integrity of Toxic Gas
Piping Systems and all applicable codes. A suitable helium leak detector is
required to attain the level of sensitivity required by the above standard.

There are several methods of helium leak testing. The two most often used are:

Inboard - The component being tested is evacuated to a negative
pressure and sprayed externally with helium.

Outboard - The component is pressurized with helium and sniffed
externally with the detector.

NOTE: Itisrecommended that theinternal GASGUARD Source
System tubing, which was helium leak tested at the factory, be
rechecked at this time to ensure no leaks have developed during
installation or shipment. Consult Air Productsfor proper helium
leak detection procedures.

In order to adequately leak test the GASGUARD Source System internal and
external piping, the pneumatic emergency shutoff and auto-crossover valves within
the cabinet must be operated. These valves can be manually opened and closed
through "Manual Mode" operation on the front keypad of the GASGUARD
controller. Air Products strongly recommends that all operators receive training
by an Air Products representative prior to operating the GASGUARD Source
Systemin "Manual Mode". Operationstraining is an additional service provided
for acost. The cost of this service may have been pre-arranged during the sale
and scope review of the project. Contact your Air Products representative to
discussthis.
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To operate these valves, the pneumatic supply hookup (Section 3.6 of this manual)
and the electrical power connection (Section 4.2 of this manual) installation must

be compl eted.

How to Perform Helium Leak Checking in Manual Mode

IAWARNING

IAWARNING

Operating in Manual Mode can cause the
following hazards which can result in
PERSONAL INJURY OR DEATH.

Process gas could be forced into the
purge panel and/or purge gas cylinder.

Opening purge panel valves when high
pressure process gasis present.

High pressure process gas could be
unintentionally vented.

Opening vent valves when high
pressure process gasis present.

No process gas cylinders should be connected
at thistime. If oneisor was connected, do
not continue, as personal injury or death can

result. Contact an Air Products and
Chemicals representative for system
verification.

NOTE: Dueto the potential hazards listed above, Manual Mode
operation requires a second or higher level security code.

NOTE: Prior to shipment, the GASGUARD Source System panel
has been certified to strict cleanliness specifications. | mproper
operation of the valvesin " Manual Mode" could result in
contamination of the gas panel

NOTE: A pneumatic supply connected to the controller with 85-95
psig (5.9-6.6 barg) of nitrogen must be available to actuate the

valves.
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Section 5: Helium Leak Testing

NOTE: Shutdown alarms (indicated by thered SHUTDOWN LED
being lit) will not allow you to access and open valves in manual
mode, therefore making a leak test invalid. If a shutdown alarmis
present, contact an Air Products representative for system
verification prior to leak testing.

1. Enter second level (or higher) security code (check with appropriate Air
Products representative for proper password) as follows:

Touch anywhere on the graphics portion of the screen.
Y ou will see apop-up window entitled: *Password”
Using the keypad, type in the password.

Press|

If the password is correct, the Main Menu will be displayed. If the password
Isincorrect, “Invalid Password" will be displayed at the base of the pop-up
window.

2.  From the Main Menu screen, select which process line using the drop down
menu or the left and right arrow keys.

3. Pressthe Manual Mode pushbutton.
3.1. Another window will pop-up entitled: “Manua Mode”

3.2. A legend, located on the graphics panel, indicates the valve status col or
scheme. The legend shows which color (red or green) is used to designate
if avalveisopen or closed.

4. Follow the procedures below to open and close valves. (Valves that can be
controlled manually are shown highlighted with a yellow square box around
them.)
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To open a valve:

4.1. Select the valve by touching the screen.

4.2. Thevalve state menu will appear. Confirm that you want to open the

valve by pressing

Openvalve Pressing cancel || closethe

menu leaving the valve closed.

To close a valve:

4.1. Select the valve by touching the screen.

ACAUTION

Extreme care must be taken when operating
valves manually. Only those valves required
for adequate leak testing should be opened.

5. When leak testing is complete, press,  Cancel to return to the Main Menu.

NOTE: Any valvesleft in open position will be closed automatically.

6. Fromthe Main Menu screen, press | Logout to return to normal display.

ACAUTION

Source System must not be left unattended in
Manual Mode, as access to the system in
Manual Mode is open to anyone.
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Section 6: Source System Functional
Checklist

After all connections have been made and installation of the gas source systemis
complete, the appropriate Air Products Representative should be contacted to schedule the
final on-site gas source system functional check. Thisfunctional check must be made
prior to start-up. The functional check is an additional service provided for acost. The
cost of this service may have been pre-arranged during the sale and scope review of the
project. Contact your Air Products Representative to discuss this. The Air Products and
Chemicals, Inc. Technical Representative and/or Megasys® Technician will ensure that all
the mechanical and electrical componentsin the gas source systems are functioning
properly and all programmed sequences are operational.

A copy of the completed source system functional checklist should be supplied to Air
Products for placement into the source system maintenance file. The Source System
Utility Checklist is found on the following two pages.
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Source System Utility Checklist

1.

2.

10.

11.

12.

13.

14.

15.

16.

Cabinet located and mounted to floor (see Section 2).

Cabinet exhaust duct installed, functioning and monitored for |oss of
exhaust (see Section 3.7).

Sprinkler lineinstalled (if applicable) and pressurized (see Section 3.8).

Grounding wire installed (cabinet and controller) and checked for less
than 1 ohm resistance (see Section 4.1).

Electrical power with ferrite clamp (120/240 VAC, 50/60 Hz) connected
(see Section 4.2).

Remote I/O wiring with ferrite clamp installed and checked (see Section
4.3).

Gasguard Network wiring with ferrite clamp installed (if applicable) and
configured on the host (see Section 4.5 and 4.6).

Processline installed and helium leak tested (see Section 3.2).
Vent lineinstalled and helium leak tested (see Section 3.3).

Venturi lineinstalled, leak tested and 75-95 psig (5.2-6.6 barg) of
nitrogen available (see Section 3.4).

Purge line installed and helium leak tested (see Section 3.5). (If external
purge cylinder utilized.)

Pneumatic supply connected to controller and 85-95 psig
max. (5.9-6.6 barg) of nitrogen available (see Section 3.6).

AP10 source system internal piping helium leak tested (see Section 5).
Purge cylinder available.
Hazardous gas monitor installed and operating.

Properly sized RFO installed in process cylinder valve (see Section
3.11).
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Inspection Sign-Offs

Electricd

Mechanical

Quality

Safety

APCI (Field Start-Up Checklist Compl ete)
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AIR PRODUCTSAP10 SOURCE SYSTEM FIELD START-UP CHECKLIST page1of7

CUSTOMER SYSTEM # SERIAL #
DEVICE DESCRIPTION MODEL#
GASTYPE START DATE FINISH DATE
TOOL NAME TECH REP

CUSTOMER SYSTEM LABEL

VISUAL INSPECTION

PIPING/MECHANICAL Check off lineitem when completed
Sign and date when section completed

L eft sideor single Right side

Perform visual inspection to verify all mechanical and
electrical connections have been made.

System labeled correctly per Specification Sheet.

System information received: (circle)

Specification Sheet, Flow Schematic,

Customer 1/O Drawing,

Inspection and Test sheet (leak test and certification),
Quiality Inspection and Test sheet (functiona test),
Installation and Operation Manual

All open connections sealed

General appearance satisfactory

Verify leak test from gas bottle to P.O.U. complete

Verify corrosive or toxic scrubber and incinerator
operational and running

Pitot tube installed with correct 90° orientation

Sprinkler line installed (except CIF3)

Tel tailsinstalled

Verify cabinet exhaust is functioning

Panel under pressure 20 psig > < 25 psig
(1.4 barg > < 1.7 barg)

Correct process purifier installed per gas service

Cylinder conn. seating surface condition acceptable

Verify and record cylinder orifice size (see Section
3.11 and warnings Section 8.3)

Shelf kit installed and adjusted

Cyl. Chains/ Cyl. Straps (circle)

Trickle purge gasket installed

Correct venturi pressure present
Minimum 75 psig (5.2 barg)

Correct pneumatic pressure present
85 psig to 95 psig max. (5.9-6.6 barg)

Purge cylinder installed

Gas detection system operational

Secondary containment installed

Pneumatics for cylinder valve operator,
Or CGA Cylinder Indicator installed
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AIR PRODUCTSAP10 SOURCE SYSTEM FIELD START-UP CHECKLIST page2of 7

PIPING/MECHANICAL (cont.)

Check off lineitem when completed
Sign and date when section completed

Left sideor single | Right side

Verify and record flow switch rating

See Quality Inspection and Test Sheet

High pressure flow switch rating

Low pressure flow switch rating

SECTION COMPLETED SIGNATURE

DATE

Notes:

ELECTRICAL

Sign and date when section is completed

Check off lineitem when completed

L eft sideor single Right side

Earth ground installed

120v/220v/24v electrical complete (circle)

Graphics panel condition satisfactory

Elect. seal offs poured

1/O wired per DWG # EE-

APCI supplied temperature control unit functional

Verify temperature control power

Verify heat tape power

Jacket temp. Jacket temp.

Set point Set point

Configure ARS Jumpers Cab/VMB AXO/DPO

Ferrite on Ethernet, Incoming AC and 1/0

SECTION COMPLETED SIGNATURE

DATE

CONTROLLER

Left sdeor single Right side

Seat all circuit boards, eproms and ribbon cable
connections ( caution: remove power before
removing eproms or circuit boards)

Does the Graphic Insert match the Configuration

E-stop guard in place

Remove pneumatic bulkheads from the back of the controller.

Do all valves operate

Manual mode operation

No audible solenoid leaks

Re-install pneumatic bulkheads from the back of the controller.

Firmware Versions:

Controller EXE Version

DLL Version

Startup EXE Version

Controller Memory Load

OS Image Version

Configuration File Rev.

External Shutdown wired

Supervisory circuit utilized

Correct program loaded / version

ARS PLC Software / Revision

Program name and date

Life safety system utilized (yes/ no)
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AIR PRODUCTSAP10 SOURCE SYSTEM FIELD START-UP CHECKLIST Page3of 7

CONTROLLER (cont.)

| Left sideor single |

Right side

Verify port and loop # indicated on the controller

Source system name

Port number

Channel number

IP Address (Ethernet Only)

IP Subnet Mask (Ethernet Only)

Default Gateway (Ethernet Only)

AP10 source system communicating with network

Controller door adjustment

Z —purge set @ > 0.1" H20 (24.9 Pa)

Adjust / Balance +5v Power Supply(s)

SECTION COMPLETED SIGNATURE

DATE

CALIBRATION Verify analog scaling (psig) with program documentation

Transducers must be powered up aminimum of 15 minutes. Zero and span should be checked a minimum of

4timestoinsure repeatability

Check and record the pressure before and after calibration in psig

Analog # Label Left sideor single Right side
(Left/right) Zero Zero Span Span Completed Zero Zero Span Span Completed
before | after before | after before After | before | after

DIN[O|O|B[WIN|F-

CALIBRATION Verify analog scaling (psig) with program documentation

Transducers must be powered up a minimum of 15 minutes. Zer o and span should be checked a minimum of

4 timesto insurerepeatability

Check and record the pressure before and after calibration in psig

Analog # Label Left sideor single Right side
(Left/right) Zero Zero Span Span Completed Zero Zero Span Span Completed
before | after before | after before After | before | after
9
10
11
12
13
14
15
16
SECTION COMPLETED SIGNATURE DATE

Notes.

Air Products and Chemicals, Inc.
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AIR PRODUCTSAP10 SOURCE SYSTEM FIELD START-UP CHECKLIST page4of 7

FUNCTIONAL TEST - DIGITAL ALARMS

Record label from softwar e documentation. Record, verify and test the digital

alarms and the hardwire shutdowns. Note: Jumper must be removed for

hardwir e shutdown to be activated.

Digita In Label Hardwire SD Checked
# loc.
1 Emergency Stop
2 Cabinet Exhaust
3 Z-purge
4 Instrument Air
5 Supervised Input #1 FAULT
6 Supervised Input #1 ALARM
7 Supervised Input #2 FAULT
8 Supervised Input #2 ALARM
9 Left Terminal Box Switch 1
10 Left Terminal Box Switch 2
11 Left Terminal Box Switch 3
12 Left Terminal Box Switch 4
13 Left Terminal Box Switch 5
14 Left Terminal Box Switch 6
15 Left Terminal Box Switch 7

16 Left Terminal Box Switch 8
17 Left Terminal Box Switch 9
18 Left Terminal Box Switch 10
19 Left Terminal Box Switch 11
20 Left Terminal Box Switch 12 J23
21 Right Terminal Box Switch 1
22 Right Terminal Box Switch 2
23 Right Terminal Box Switch 3
24 Right Terminal Box Switch 4
25 Right Terminal Box Switch 5
26 Right Terminal Box Switch 6 J3
27 Right Terminal Box Switch 7
28 Right Terminal Box Switch 8
29 Right Terminal Box Switch 9
30 Right Terminal Box Switch 10
31 Right Terminal Box Switch 11
32 Right Terminal Box Switch 12

CONTINUED ON NEXT PAGE:
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AIR PRODUCTS AP10 SOURCE SYSTEM FIELD START-UP CHECKLI ST page5sof 7

33 Customer Digital Input 1
34 Customer Digital Input 2
35 Customer Digital Input 3
36 Customer Digital Input 4
37 Customer Digital Input 5
38 Customer Digital Input 6
39 Customer Digital Input 7
40 Customer Digital Input 8
41 Customer Digital Input 9
42 Customer Digital Input 10
43 Customer Digital Input 11
44 Customer Digital Input 12

SECTION COMPLETED SIGNATURE

DATE

FUNCTIONAL TEST - RELAY OUTPUTS Check off lineitem when completed

Sign and date when section is completed

Standard Board Outputs (Main Processor PCB)

Relay outputs (digital outputs) tested

Relay #1

Relay # 2

Relay # 3

Relay # 4

Relay #5

Relay # 6

Relay #7

Relay # 8

Optional Expansion Digital Outputs

Relay # 9

Relay #10

Relay #11

Relay #12

Relay #13

Relay #14

Relay #15

Relay #16

SECTION COMPLETED SIGNATURE

NOTES:

DATE

Air Products and Chemicals, Inc.
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AIR PRODUCTS AP10 SOURCE SYSTEM FIELD START-UP CHECKLI ST page6of 7

FUNCTIONAL TEST-USER SET POINTS (cont.) Check off lineitem when completed
Sign and date when section is completed

Left sideor single Right side
User Alarm set points listed and verified
Left sdeor single Right side
List changesin this Alarm # Label Setpoint Alarm # Label Setpoint
column
SECTION COMPLETED SIGNATURE DATE
NOTES:

FUNCTIONAL TEST- PROGRAM MODES Check off lineitem when completed
Sign and date when section is completed

Left sideor single Right side

AP10 Source system programs

Enable ARS Fault Alarms (ARS only)

Process

Pre-purge

Change cylinder

Post purge

After post purge, verify low pressure portion of the
pandl isin vacuum state from the decay test.

Aux purge

Lamp test

ARS Functional Test (ARS Crossover, Recovery)

ARS Shutdown Test (EMO, LSS, Timeout, HW)

Crossover signal tested

Crossover line purge lockout tested

Low process delivery

Process response for very low purge

Test shutdowns for process line and aux purge while other sideisin gasto tool

SECTION COMPLETED SIGNATURE DATE
Notes:
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Manual

AIR PRODUCTS AP10 SOURCE SYSTEM FIELD START-UP CHECKLIST page7of 7

FUNCTIONAL TEST - FILE VERIFICATION

Check off lineitem when completed

Sign and date when section is completed

L eft side or single

Right side

Verify purge parameters per software
documentation

Verify alarm conditions per software
documentation

Verify APCI set points per software documentation

AP10 Source System cleaned inside and out

Suggested Customer Signoff (Optional)

Date

Signature

Section: Required / Not required (Circle one)

Exhaust signed off

Electrical Signed off

Safety signed off

Environmental documentation submitted

Plumbing signed off

Environmental sign off

SECTION COMPLETED SIGNATURE

Comments

DATE

| have received and understood training on the operation of this Source System on

the date given below.

Name

Date

Air Products and Chemicals, Inc.
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Gas serviceto CGA and DISSfitting cross-reference

Appendix A
Gas Gas abbreviation CGA fitting DISSfitting
AMMONIA NH3 660 720
ARGON AR 580 718
ARSINE ASH3 350 632
BORON TRICHLORIDE | BCL3 660 634
BORON TRIFLUORIDE | B11F3 330 642
CARBON DIOXIDE CO2 320 716
CHLORINE CL2 660 634/724
DIBORANE MIXES B2H6 350 632
DICHLOROSILANE DCS 678 636
DISILANE SI2H6 350 632
HALOCARBON-116 C2F6 660 716
HALOCARBON-12 CCL2F2 660 716
HALOCARBON-14 CF4 580 716
HALOCARBON-23 CHF3 660 716
HELIUM HE 580 718
HYDROGEN H2 350 724
HYDROGEN HBR 330 634
BROMIDE
HYDROGEN HCL 330 634
CHLORIDE
HYDROGEN SULFIDE | H2S 330 722
NITROGEN N2 580 718
NITROGEN NF3 330 640
TRIFLUORIDE
NITROUS OXIDE N20 326 712
OXYGEN 02 540 714
PERFLUOROPROPANE | C3F8 660 716
PHOSPHINE PH3 350 632
SILANE SIH4 350 632
SILICON SICL4 636
TETRACHLORIDE
SILICON SIF4 330 642
TETRAFLUORIDE
SULFUR SF6 580 716
HEXAFLUORIDE
TUNGSTEN WF6 670 638
HEXAFLUORIDE
This page intentionally left blank.
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Section 7: System Description

The GASGUARD Source Systemstypically consist of a gas cabinet (except for
wall-mounted or rack-mounted systems), a controller, a process gas panel, and an
inert purge gas panel.

Some GASGUARD systems can be configured to provide continuous gas service,
without interruption from a depleted cylinder. These systems are called auto
switch-over, because process gas is automatically switched from a panel supplying
gas from adepleted cylinder, to a panel that can supply gas from afull cylinder.
The minimum hardware requirements to operate in auto switchover mode are:

« Onedual controller, and
» Two process gas panels sharing process outlet piping

GASGUARD Systems are designed and built for the safe storage and handling of
high purity toxic, flammable, pyrophoric, corrosive, oxidizing, and reactive
cylinder gases. GASGUARD Systems have been designed in accordance with the
applicable requirements of the National Fire Protection Agency (NFPA), Uniform
Fire Code (UFC), Toxic Gas Ordinance (TGO), and Semiconductor and
Equipment and Materials International (SEMI).

7.1 Gas Cabinet

The function of the GASGUARD Cabinet is to ensure a safe environment for
personnel during cylinder changes or in the unlikely event of a hazardous gas leak.
The cabinet must be connected to a properly designed exhaust system that is
continuously operated in order to provide a safe environment.

The cabinet provides the secondary containment for any leak from the hazardous
gas cylinder, cylinder connection and pigtail, and the process panel. The exhaust
system continuously removes any leaking hazardous gas from the cabinet to a safe
disposal system.
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The GASGUARD MC (Mass Customized) Cabinet is constructed of 12 gage
(0.004 mm) steel with fully welded seams and protected with corrosion resistant
polyurethane paint. Cabinet sizes are available to hold from one to three cylinders.
One or more exhaust stacks are provided for connection to the customer's exhaust
system.

The Cabinet has 12 gage (0.004 mm) steel doors with windows constructed of 1/4"
thick (6.4 mm) wire reinforced safety glass. A temperature activated (165°F /
74°C) sprinkler head is provided, in accordance with Article 51 of the UFC.
Formed brackets are mounted inside of the cabinet to securely hold each cylinder.
Thereisaweight scale option for use with cylinders containing liquefied gases.
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Figure 7.1: GASGUARD cabinet
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7.2 Rack System

A Rack System is a free-standing open platform for inert and silane gas handling
systems. Its design will accommodate process and purge panels, gas cylinders and
acontroller. No exhaust hook-up is required.

The use of arack system for silane distribution is the preferred alternative to gas
cabinets that minimizes the potential for silane pocketing and subsequent
explosion.

NFPA 318 and UFC 80-1 lend insight into open rack design. In addition any local
building codes need to be followed when considering the use of arack system.

A typical rack systemis shown in Figure 7.2.

|
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ﬂ |:| iﬁ CONTROLLER:

oloom

- FROCEZS FakEL

Figure 7.2: Typical Rack System
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7.3 Auto Switchover System

For automatic switchover to occur, both cylinders must be placed into a
"PROCESS GAS FLOW" mode. Whichever cylinder is started first will begin
flow, the other cylinder will wait in a"standby" state until the cylinder flowing gas
is stopped by a“VERY LOW DELIVERY PRESSURE”, “VERY LOW
CYLINDER PRESSURE”, or “VERY LOW CYLINDER WEIGHT” aam. If a
global related shutdown alarm arises, both cylinders will return to the"IDLE"
mode and all pneumatic valves will close.

Minimum hardware requirements for the automatic switchover system is one dual
GASGUARD AP10 controller, and two process gas panels sharing the process out
piping. Figure 7.2 on page 7-3 depicts atwo cylinder low pressure auto
switchover system. Process gas switchover between right and left cylindersis
initiated by either avery low delivery pressure, avery low process gas cylinder
pressure or weight (on liquid cylinders). This switchover setpoint is set and
entered by the customer.

After an automatic switchover has occurred, the low process cylinder can be
purged for acylinder change while the other cylinder isflowing gas. Thiscycleis
called "PRE-PURGE". When the automated pre-purge cycles are completed, the
"CHANGE CYLINDER" mode must be selected. The cylinder can physically be
removed and replaced during thistime. During a cylinder change-out procedure,
sufficient Personal Protective Equipment (PPE) must be worn assuming hazardous
process gasis still present in the pigtail line. See Section 1.9 for details on PPE.

With anew cylinder in place, the next step would be "POST-PURGE". Any air
which may have entered the pigtail and valve connection during changeout is
removed during these purging cycles. When post-purge is complete, the cylinder
can be put into the "PROCESS GAS FLOW" mode again, which will now place it
into standby until the other cylinder is stopped.

Air Products and Chemicals, Inc. 7-4




Section 7: System Description

7.4 Hazardous Gas Panel

The Gas Panel consists of pneumatic valves, manual valves, pressure transducers,
pressure regulators, check valves, relief valves and various safety/purity
components that perform the following functions:

« Regulate cylinder pressure to the process tool working pressure.

« Remove hazardous material, if present, from the panel prior to changing
the process cylinder.

« Provide immediate shut-off in a hazardous situation using fail-safe
pneumatic valves.

« Maintain process tubing purity during process cylinder change.

Pneumatic valves are used to shut off process gas flow, to control purge gas flow
into the process panel, to vent process gas and purge gas from the panel and to
feed inert gas to the vacuum venturi system. Check valves are used as backup to
prevent process gas flow into the inert gas panel and to prevent contamination of
the panel from the exhaust system.

All components and tubing are type 316L stainless steel. Hastelloy C-22 trimis
used in corrosive gas regulators. All components handling the process gas or purge
gas are welded into the system or use Cgjon VCR fittings or equivalent. The panels
are connected to the gas cylinder by a stainless steel pigtail and a CGA, DISS, or
keyed VCR fitting, in the United States, (BS, DIN, AFNOR, INI in Europe, JISin
Asia) that is defined specifically for each type of gas. A flow restricting orificeis
sometimes installed in the cylinder valve to minimize hazardous gas flow. Excess
flow sensors may be installed on certain systems.

7.5 Inert Gas Purge Panel

This panel controls the pressure and flow of purge gas to the hazardous gas panel
during the purge sequence and cylinder change-out procedure. The panel is
constructed using similar materials and techniques as the hazardous gas panel. In
addition, a safety relief valve located on the purge panel is used to prevent
overpressure of the inert gas purge system, and the process panel.
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7.6 Panel Schematic and Component Descriptions

Figure 7.3 isaflow schematic of atypical GASGUARD AP10
Process/Process/Purge Auto Crossover Source System.
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Figure 7.3: Process/Process/Purge Auto Crossover Source System Schematic

The function of each component is described in the table.

VO

V1

Process Cylinder Valve (Customer Supplied)

This valve located on the process cylinder controls process gas
flow from the cylinder to the pigtail. If the valveis pneumatically
operated, it will automatically close on shutdown alarms. Solenoid
valve, V8, in the controller is used to supply the pneumatic
cylinder valve (if present).

Automatic Shutoff Valve (On Pigtail)

This pneumatic valve is located on the pigtail, close to the process
gascylinder. It's primary function is to stop the flow of process
gas when a shutdown alarm occurs or the E-Stop button is pressed.
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V2 High-Pressure Process Isolation Valve

This pneumatic valve isolates the pressure regulator and
downstream components from the high pressure process gas.

V3 Low-Pressure Process Isolation Valve

This pneumatic valve isolates the gas cabinet piping from the
facility process piping.

V4 Purge Gas Inlet Valve

This pneumatic valve controls the on/off flow of purge gasto the
high pressure side of the process panel and pigtail.

V5 High-Pressure Vent Valve

This pneumatic valve controls flow from the high pressure side of
the panel to vent/vacuum system.

V6 Low-Pressure Vent Valve

This pneumatic valve controls flow from the low pressure side of
the panel to vent/vacuum system.

V7 Vacuum Venturi Supply Valve

This pneumatic valve controls house nitrogen flow to the vacuum
venturi, where vacuum is created and used to evacuate the process
piping during purge sequences.

Vo/v4a4 Trickle Purge Valve (Optional)

This pneumatic valve is used in series with V4 to provide atrickle
purge from an open pigtail connection during cylinder change.
The valve has a small orifice which allows a continuous flow of
purge gaswhen it is closed and V4 is open.

PT1 Process Cylinder Pressure Transducer

This transducer monitors process gas pressure at the cylinder
outlet. It isalso used to check pressures during purge cycles.
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PT2 Process Delivery Pressure Transducer

Thistransducer monitors process gas delivery pressure at the outlet
side of the process regulator.

PT3 Purge Cylinder Pressure Transducer

This transducer monitors pressure of the purge gas at the cylinder
outlet.

PT4 Purge Delivery Pressure Transducer

This transducer monitors purge gas delivery pressure at the outlet
side of the purge regulator.

PT5 Vent Line Pressure Transducer

This transducer monitors vacuum pressure in the vent piping
created by the vacuum venturi.

PT8 Purge Line Pressure Transducer (Optional)

This transducer monitors pressure in the purge header downstream of
the purge purifier.

P1S36 Fill Port Monitor (Optional)
This pressure indicating switch is used to monitor process piping
COax.

MV9 Process Line Isolation Valve (Optional)

This manual valve isolates the facility process piping and
downstream equipment from the low pressure process gas supply.
When closed, along with V3, it provides double block isolation of
the process panel from the facility process piping.

MV10 High Pressure Purge Gas Isolation Valve (Optional)

This manual valve isolates the purge regulator from the high
pressure purge supply.
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MV11

MV12

MV13

MV14

MV15

MV16

MV17

MV18

MV19

Low Pressure Purge Gas Isolation Valve (Optional)

This manual valve isolates the purge gas pressure regulator from
components.

Purge Gas Purifier Isolation Valve (Optional)

This manual valve isolates the purge gas purifier from the process
panel piping.

Purge Gas Vent Valve

Thismanual valveis used to remove air from the high pressure
purge piping after purge cylinder installation.

Process Purifier Isolation Valve (Optional)
This manual valve isolates the process purifier inlet from process gas.
Process Purifier Bypass Valve (Optional)

This manual valve allows process, purge or test gases to bypass the
process purifier when open. It isused in conjunction with MV 14
and MV16. It should be closed during normal process gas flow.

Process Purifier Isolation Valve (Optional)

This manual valve isolates the process purifier outlet from process
gas.

Process Purifier Inlet Valve (Optional)

This manual valve isolates the process purifier when removed
from the system.

Process Purifier Outlet Valve (Optional)

This manual valve isolates the process purifier when removed
from the system.

Purge Purifier Inlet Valve (Optional)

This manual valve isolates the purge gas purifier when removed
from the system.
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MV20

MV21

MV22

MV23

MV29

Purge Purifier Outlet Valve (Optional)

This manual valve isolates the purge gas purifier when removed
from the system.

Purge Gas Isolation Valve (Optional)

This manual valve is only used when the nitrogen purge panel is
external to the cabinet.

Vent Isolation Valve

This manual valve isolates the vacuum venturi piping from the
vent piping on each process panel, in adual process panel system.
It is also used to isolate the vacuum venturi piping from an
optional helium leak test port in the high pressure vent downstream
of V5. The valve should be left open except when performing a
helium leak test.

Purge Gas Outlet Isolation Valve (Optional)

This manual valve isolates the gas cabinet purge panel from the
downstream purge gas line exiting the cabinet to supply other
cabinets or valve manifold boxes.

Process Outlet Isolation Valve (Optional)

When a system has more than one process outlet, this manual
valve(s) isolates the process outlet gas line from the facility
process piping.

Prior to initiating a Main Menu sequence,
ACAUT'ON ensure these valves are in the proper

MV31

configuration for the task to be performed.

Leak Test Isolation Valve (Optional)

Thismanual valve isolates aleak test port (typically aVCR
connection) from the process panel.
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MV33 Weld Gas Inlet Valve (Optional)

This manual valve is used to supply weld gas to the process line
during installation.

MV34 Process Purifier Purge Valve (Optional)

Thismanual valveis used to supply purge gasto the process
purifier during purifier installation and removal.

MV 35 Process Purifier Vent Valve (Optional)

This manual valve is used to vent purge gas from the process
purifier during purifier installation and removal.

MV36 Fill Port Isolation (Optional)
This manual valve isolates the coax fill port from the coaxial
process line.

MV39 Process Crossover Isolation Valve (Optional)

Thismanual valveisinstalled in the crossover piping, between
process out piping, on adual outlet system.

PCV1 Process Gas Pressure Regulator
This regulator controls process gas delivery pressure.
PCV2 Purge Gas Pressure Regulator

Thisregulator controls purge gas delivery pressure.

CV1 High Pressure Process Vent Check Valve
This check valve prevents back-flow of vent gasesisV5is
improperly opened.

CVv2 Low Pressure Process Vent Check Valve

This check valve prevents bypass of high pressure process gas
around PCV1. CV2 also prevents back-flow of vent gasesif V6is
improperly opened.
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CV3

CV4

CV5

CVo6

CvVv7

SRV2

Purge Gas Supply Check Valve

This check valve prevents back-flow of process gas into the purge
gasline.

Purge Gas Supply Check Valve (Optional)

This check valveisinstalled to protect the purge gas purifier. It
must also be installed in conjunction with PT8.

Vacuum Venturi Check Valve

This check valve prevents back-flow of process gas from the vent
piping into the house nitrogen system. CV5 provides redundancy
to CV7.

Purge Panel Vent Check Valve

This check valve prevents back-flow of purge gasfrom SRV2.

Vacuum Venturi Check Valve

This check valve prevents back-flow of process gas from the vent
piping into the house nitrogen system.

Purge Gas Delivery Pressure Safety Valve

This pressure safety valve prevents overpressurization of the purge
gas delivery piping.

Air Products and Chemicals, Inc.
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7.7 GASGUARD AP10 Controller

The GASGUARD AP10 controller is a microprocessor-based unit housed in a
custom designed metal enclosure. It continuously monitors system inputs and
automatically performs purging operations by sequencing valve actuation.
Adequate purging is ensured by checking pressure and vacuum at each step within
the purge cycles. The controller also has the capability of shutting down the system
if an unsafe condition arises.

The controller screen allows the operator to easily understand the operation and to
quickly identify operating problems. The color scheme for open and closed valves
can be found on the legend of the controller face. The path of gas flow isindicated
by an animated dashed line and controller statusis displayed in the middle of the
top of the screen. Any shutdown alarms are displayed in the SHUTDOWN
ALARM box in the top left hand corner of the screen. Fault alarms are displayed
inthe FAULT ALARM box in the top right hand corner of the screen.

GCASGUARD® API0

S

f*'*j

Figure 7.4: GASGUARD AP10 Controller
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7.7.1 Controller Components

The Display Screen

L ocated on the front face of the controller, the display screenisan LCD that
contains a graphical display of the process gas panel, shutdown and fault alarm
boxes, a controller status box and the selection window. The screen that is
displayed when the system is powered up for asingle controller is shown below.

F'rou: Gas ) 1
Failed <NONE=>

Proc Gas
Stnpped

PURGE
IN

Figure 7.5: GASGUARD AP10 Power Up Screen

The Main Menu and Cabinet Configuration Selection Window

The selection window islocated to either the left or right side of the screen after
successfully entering the password. It presents prompts and menu selections. The
Main Menu isshown in Figure 7.6. The Main Menu will remain displayed for a
configurable amount of time or until the[  Logout key is pressed.
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td.ain b enu

Left Process .

Stark

Start Proc Gasz PanePurge

Start Pre Purge Start Tool Fump

=
Slart

Change Byl

Skart
Fozt Fuige

- Start
Fough Line

b anial Mode

Configuration

b Logout

Figure 7.6. GASGUARD AP10 Controller Main Menu

It is possible to resize the Main Menu to get afull screen view. To resizethe Main
Menu, touch the words, “Main Menu,” at the top of the window.

The Main Menu will appear like theillustration to the
right.

To return the Main Menu to itsfull size, simply touch

the words, “Main Menu,” at the top of the window again.

Alarm and Controller Status Boxes

Main kenu

=

Shutdown alarms will appear on the SHUTDOWN ALARM box, located in the
top left hand corner of the screen. Fault alarms will appear on the FAULT
ALARM box, located in the top right hand corner of the screen. If <NONE> is
displayed, no alarm conditions are present. A time stamp of when the alarm
occurred will be displayed with each alarm. Touch either box to acknowledge

alarms and touch again to reset alarms.
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The CONTROLLER STATUS box islocated in the top center of the screen and
displays the current status of the process panel. Refer to Figure 7.7.

<NONE*>
!

| [FA0LT ALARM

Proc Gas
Stopped

Froc Gas
Failed

Figure7.7: Alarm and Controller Status Boxes

Source System Information

The source system information window can be reached by touching the blue title
button at the bottom of the screen. Thiswindow displays the firmware, network,
and configuration information. The user aso has the option of testing the
shutdown and/or fault alarms as well as cleaning the screen.

VGA LCD Display

The VGA LCD display, located on front of the cabinet controller, provides,
through alighted display, visual indication of pneumatic valve positions. The color
scheme for open and closed valves can be found on the legend of the controller
face.

Controller LEDs

Additionally, LEDs which display cabinet functions, are located to the right of the
LCD display. The table below describes these LEDs and their functions.

LED Function

SHUTDOWN This LED flashes red on power up and for an un-
ALARM acknowledged shutdown alarm. Once acknowledged, the
LED stops flashing but remains red until it is reset.

FAULT ALARM  This LED flashes yellow on power-up and for afault alarm.
Once acknowledged, the LED stops flashing but remains
yellow until it isreset.

GAS FLOWING  ThisLED lights green when process gasis flowing.

POWER This LED indicates that there is +5 VDC power to the unit.
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Emergency Stop

The red, mushroom head push-pull emergency stop button, located on the right
side of the cabinet controller, shuts off power to the pilot solenoids, closing all of
the pneumatic valves. Power is maintained to the controller, but it cannot open the
valves until the button is pulled out to its normal position. Refer to Figure 8.1 for
details on the Emergency Stop pushbutton.

Screen Saver

For all display types, the screen saver will blank the screen and a randomly moving
mode indicator box will appear on the screen. The screen saver function will
become active when the programmed amount of time has el apsed since the last
operator touch screen action. If the operator presses the touch screen, anew alarm
appears, or a sequence prompt appears while the screen saver is active, the screen
saver function will become inactive and the key pressed will be ignored.

USB Devices
The AP10 Controller is furnished with two USB ports.

USB Ports

s 2 H

IRPCSRPD N0 ses s
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L]
L
L
L
L)
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L
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L
®
&
L
L
4
.
.

N W

Figure 7.8: USB Ports
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Any USB compatible device may be connected to either of the USB ports. For
Instance, a memory device may be used to transfer Firmware from the device to the
Controller. Likewise, information can aso be transferred from the Controller to
the memory device. Asanother example, a USB compatible mouse can be used to
navigate the Controller screens rather than using the touch screen capabilities.

An option available for the GASGUARD controller isa USB port that islocated
on the face of the controller, just to the right of the fault alarm light. Refer to
Section 4 for further information about this USB port and proper operation.

Mouse Usage

The AP10 Controller is setup for mouse usage. All actions performed using the
touch screen can also be achieved using amouse. This may become necessary in
the event of atouch screen failure. For the mouse icon to appear, move the mouse
at a 45 degree angle to the upper left-hand corner and right click. Thiswill enable
the cursor.

Notes On Highlighting Text

In the Controller Configuration menu, it is possible modify setpoint, password, and
other numerical data. Rather than hitting the BACKSPACE key to eliminate the
exiting data, it is possible to highlight the data by simply dragging your finger
across the field and then entering the new data using the on-screen keypad.

Flow Valve (Z-Purge)

The flow valveislocated on the right rear of the controller and can be adjusted via
the penetration into the gas cabinet between the pneumatic control bulkheads.

The flow valve controls the flow of the house nitrogen to the
controller interior. Itsuse may berequired in certain areas (i.e. Class
[, Division Il designated areasin the U.S.A. or Group I, Category 3
areas in the European Community.)

A pressure switch isinstalled inside the controller to ensure adequate pressure (>
0.1" H20) during the Z-purging. A "low Z-purge" alarm will be triggered if
pressure falls below the setpoint. The nitrogen flow must be increased until the
alarm can be reset.
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7.8 Main Menu Options

Note: Thefollowing descriptions of system sequences are not
Intended as a guide to operation. Use specific operating
procedures, provided in Section 8, to operate the system.

The main menu provides access to the controllers sequences. It is password-
protected. Contact your Air Products Representative for your system password.
Section 8.2 explains how to enter a password. Some options are only available
after completing another sequence. For example, a cylinder change must be
preceded by pre purge.

The following options are available from the main menu:

Process Gas Flow
This option starts and stops the process gas flow.
The start sequence tests the process panel for adequate process pressures.

If problems are found, process gas flow is not started and an alarm is displayed.
Details of these alarms are located in Section 11 (System Specific Information) of
this manual.

If no problems are found, the process gas flow is started. Flow continues until a
process stop, or until an alarm condition causes a shutdown.

Pre Purge
This option starts the pre purge sequence prior to cylinder change.

It testsfor agross leak at the cylinder valve. The primary purpose of thistest isto
provide operator safety and protect purity of the system.

The pre purge sequence tests for adequate vacuum, then initiates a series of purges
of the process piping to remove al process gas before changing the process gas
cylinder.

The number of purge cycles depends on the type of process gas. Minimum values
are built into the sequence. Cycles may be increased (see AP10 Source System
Configuration in Section 8.6 of this manual), but not reduced below the minimum.
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Change Cylinder
This option only appears on the Main Menu after a Pre Purge has been compl eted.

This option is used when changing the process cylinder. It must be preceded by a
pre purge sequence.

This sequence tests for high pressure, which is an indication of a process cylinder
valve leak, and then establishes a trickle purge flow through the pigtail for cylinder
removal and replacement.

If asafe condition is detected, you are prompted to remove the spent cylinder and
replace it.

Cylinder change procedures are located in

Section 8.3. Do not attempt to change a
ACAUTION cylinder without following appropriate
procedures.

Post Purge

This option only appears on the Main Menu after a Change Cylinder has been
completed.

This option starts the post cylinder change purge sequence.

The post cylinder change purge sequence purges the process panel after a process
cylinder change. It testsfor gross leaks at the pigtail cylinder connection.

Aswith the pre purge, the number of purge cyclesis determined by the process gas
type. Cycles may be increased (See AP10 Source System Configuration in Section
8.6 of this manual), but not reduced below the minimum.
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Rough Line Evac (Optional)
This option starts the rough line evacuation sequence.

The rough line evacuation sequence purges the process line between the gas
cabinet and the tool. It is used to remove process gas before maintenance on a
component, such as a mass flowmeter, located between the cabinet and the toal. It
is al'so used to remove contaminants after maintenance is compl ete.

This sequence alone does not remove the
ACAUTION process gas from the processlineto an
acceptable threshold limit value (TLV).
Itis Air Products and Chemicals
recommendation to follow the Rough Line

Evac sequence with an inert flow (flush)
from the gas cabinet to the tool.

This can be established with the use of
Manual Mode operation as described in
Section 8.5.

Panel Purge (Optional)

This option starts the panel purge sequence. The panel purge sequence evacuates
the entire process panel, including both the high pressure and low pressure sides,
then purges the low pressure side of the panel upto V3. It isused to remove
process gas before any maintenance is performed on the panel or if the entire panel
IS to be removed.

Inert Flow (Optional)

This option starts inert flow from the gas cabinet. It is used to supply an inert
purge gas to either the VMB or the processtool. The flow is maintained for 30
minutes after which the sequence stops
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7.9 Remote Backup System (RBS)

RBS, also referred to as Automated Backup System (ABS), is an optional piping
configuration. The following section describes functionality of RBS for systems
designed with the RBS piping configuration.

7.9.1 Description

A Remote Backup System (RBYS) is a configuration of multiple interconnected
GASGUARD® Source System systems. An RBS configuration consists of one or
more Dual Process Out (Primary) systems and an Autocrossover (Backup) system,
and is designed to reduce the number of individual GASGUARD® systems
required to supply a given number of tools.

RBS implementation requires both piping (process gas) and electrical (alarm/
status signal) interconnections between the Backup and Primary GASGUARD®
systems. The following material documents the general principals,
Interconnections and other considerations related to implementing Remote Backup
Systems.

7.9.2 Definitions

Primary system - the system that supplies gas to the tool (through aVMB if
applicable). It is essentially adual outlet system equipped with the RBS piping
assembly allowing for automatic crossover function between each side
(independently) and the backup system.

Backup system - thisisthe system that supplies gas to one or more primary
systems. It is configured as atypical 2 cylinder automatic crossover system.

RBS - Remote Backup System - also referred to as ABS - Automated Backup
System. Thisis the combined system consisting of one backup system and one or
more primary systems.
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Gasguard® Gasguard® Gasguard®
Dual Process Out Dual Process Out Dual Process Out
A A A A A A
V3 V3 V3 V3 V3 V3
WL R) () ® © ®
RBS Primary V26 PITDIBI\?G V26; V26 PIRPEIﬁG V26§ V26 PIF;’?I\?G V26§
System(s) (L) ®) | (L) ® ! (L) ®)
Mv2 MV26: MV 26, MV26! Mv2 MV26;
mvar ¥ | Mv2r ¥l Mv27
4 Process L) Process 4 Process
Gas Gas Gas vy
RBS Backup V3 \(g;
System %’EL)
Gasguard®

Auto Crossover

Figure 7.9: RBS- Simplified Piping Interconnections

7.9.3 Valve Numbers and Nomenclature
The RBS requires the use of 5 additional valves on the primary system;

MV 26 = “PROCESS BACKUP SOURCE” (manual). One each for left and right
side.

V26 = “PROCESS BACKUP SOURCE” (pneumatic). One each for left and right
Side.

MV 27 = “PROCESS BACKUP OUTLET” (manual). Quantity one.

Since the backup system is atypical automatic crossover system, no additional
valves are required.
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7.9.4 Description of Operation

RBSis aspecial firmware controlled operation designed to reduce the number of
systems required for a given number of tools while still maintaining crossover
functionality. The Configuration Software file must be set up defining the system
as RBS. Thereisan input on the primary systems used to accept a‘gas
unavailable’ signal from the backup system. This signal indicates that the backup
system is off line and, hence, crossover would not be functional. If thissignal is
present, the system automatically revertsto a standard dual outlet configuration
with no crossover functionality.

I air benu

If the Configuration Software file has been setup
defining the system as RBS, the Main Menu will have
an RBS pushbutton. e

Stark
FanelPurge

Start Pre Purge Start Tool Pump

The RBS selection on the Main Menu will aways be
available even if alocal mode is currently running.

Paost Furge
_ Start
Riough Line

Manual Mode Start RES | >

Eonfiﬁjgﬁion ’l ot |

RBS Selection Pushbutton
Selecting “ Start RBS” will initiate an operator prompt = F‘BSSe'ections -
. . el bardby
for “Flow” or “Standby”. Pressing Cancel will
close the operator prompt and perform no action. ol |

The prompt will inhibit the “Flow” option if:
e “Process Flow” isrunning
e A ‘V3open' command is detected in a sequence that is running.
e GasUnavailable signal from the backup system is detected.

Selecting “ Stop RBS” will take RBS out of standby mode or immediately close the
valve V26 if RBSis currently flowing.
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The controller will always display the current status of RBS if running or in
standby. The controller will display “<current local mode>/ RBS Flowing” or
“<current local mode>/RBS Standby”.

; <NONE:>
Frac Gas Stopped |
. RES Stanaby ' [FALLT SL&RM |

ALLT &) AR

PROC OUT

No RBS label statuswill be displayed if RBS is stopped (via the main menu).
While RBSisin standby:
e |If an RBS shutdown alarm (identified in the Configuration Software file)

occurs, RBS will remain in standby;

e |If Gas Unavailable signal from the backup system is detected, a Fault alarm
will appear; RBS will remain in standby;

e |f start process gas flow is selected, RBS will remain in standby.
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While RBSisflowing gas:

e |If alocal modeis selected, the mode will run normally with the following
exceptions.

— If an*Open V3’ command is detected in the local mode sequence, the
local mode sequence will abort with the alarm “V 3 Inop During RBS".
RBS continuesto flow. If no*“Open V3" command isfound, the local
mode will run normally.

— A Process Gas mode is selected: The Process Gas mode will run
normally. When V3 opens, the RBS valve closes (viathe config
sequence) and RBS remains enabled and in standby.

e |f RBS shutdown alarm occurs. RBS valve closes and RBSisplaced in
standby mode. Operator can restart RBS directly from the main menu after
clearing alarm.

e |f Backup system cabinet shutdown occurs (gas unavailable): RBS valve
closes and alarms, and RBS is placed in standby mode. Local modes are
not effected.

Crossover from primary to backup will occur for either of the following two
scenarios:

e On any of the following three alarm conditions; very low cylinder weight,
very low process cylinder pressure, or very low process delivery pressure:
Crossover immediately. If, however, backup system cabinet is not
available, “Process Flow” will stop but crossover will not occur.

e On stopping a Process Gas mode, the crossover window will display with
the options of “Crossover”, “Stop”, or “Cancel”. If the backup system
cabinet is not available at this time, the prompt will not appear.

When crossover occurs, V3 (process outlet on primary) is closed and V26 is
opened on the side that has alarmed. For gasto flow after crossover has taken
place, MV 26 on each primary side must be open.

The function of MV 27 isto provide dual isolation between the RBS gas and
atmosphere. When more than one primary system is connected to one backup
system, MV 27 on all systems except the last one in line must be open in order for
each downstream system to be able to crossover. MV 27 on the last (farthest
downstream) system must remain closed in order to provide the dual isolation
(dual isolation is achieved by MV 27 and capped port).
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The backup source is not intended for extended periods of use and the primary
panel should be brought back on line as soon as possible after crossover. The first
step in accomplishing thisis to perform the normal pre-purge, cylinder change, and
post-purge procedures (refer to appropriate sections in operation manual). When
the primary panel is ready to flow gas again, selecting ‘ START PROCESS GAS
from the main menu will automatically close V26 (thereby stopping the backup
source for this panel) and open V3, so that process gas is being supplied by the
primary panel.

7.9.5 Limitations

Note that thereis alimit to the number of primary system panels that may function
off of asingle backup system. The main factor influencing this limit is obviously
the process flow rate required at each primary system. A secondary factor isthe
number of primary systems that are connected (the backup gas must pass through
one MV 27 for each primary system except the last one, and experiences a pressure
drop at each MV 27). Theoretically, there could be alarge number of primary
systems functioning off of one backup system if there would be a practical way to
limit the number of primary panels that could crossover with and use the backup
gas at any given time.
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Figure7.11: RBS- Simplified Alarm Signal Interconnections for AP10 Systems
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7.9.6 Alarm Conditions And Responses

As mentioned previously, crossover is caused by either very low process cylinder
weight, very low process cylinder pressure, or very low process delivery pressure.
The following table summarizes alarms which describe the interaction of the
primary and backup systems. Other alarms exist (not listed in the table) which

control the operation of the individual systems.

PRIMARY BACKUP
INPUT ALARM SYSTEM | RESPONSE RESPONSE CROSSOVER
B/U Unavailable | P Shutdown RBS mode, | None NO
Local modes
unaffected.
B/U System B None Shutdown NO
Disable
UVIR flame P Shutdown Shutdown NO
detect
UVIR flame B None Shutdown NO
detect
High temperature | P Shutdown Shutdown NO
PRIMARY BACKUP
INPUT ALARM SYSTEM | RESPONSE RESPONSE CROSSOVER
High temperature | B None Shutdown NO
V. low process P Shutdown None YES
del.
V. low process B None Local crossover NO
del.
V. low process P Shutdown None YES
cylinder press.
V. low process B None Local crossover NO
cylinder press.
V. low process P Shutdown None YES
cylinder weight
V. low process B None Local crossover NO

cylinder weight

RBS - Alarm Conditions & Responses

NOTES: Shutdown alarms on the backup system that do not directly shutdown
the primary system will indirectly shut down the primary system I F the primary
system has crossed over with the backup and is supplying gas from the backup

system.
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Example; crossover has occurred and the primary system was not put back on
line. The backup system, not the primary system, is now supplying gasto that
particular VMB/tool. The backup system experiences a very high process
delivery pressure alarm and shutsitself down. The ‘gas unavailable’ signal
would then be sent to the primary system causing it to revert to the standard dual
outlet configuration (see section 3). Since the primary panel isnot on line, the
flow of gasto the VMB / tool would be interrupted.
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7.10 High Pressure Leak Test (HPLT)

HPLT isan optional piping configuration. The following section describes
functionality of HPLT for systems designed with the HPLT piping configuration.

7.10.1 Definitions

HPLT - high pressure leak test. Thisisthe term used to describe the leak test
function performed at an elevated pressure on the CGA connection between a
pigtail and cylinder. The control system utilizes a pressure transducer to monitor
for pressure decay and will indicate the presence of aleak.

Standard leak test - thisis the leak test function supplied with standard cabinets.
Can be configured as either inboard or outboard. Inboard is done with a helium
spray at the CGA connection and aleak detector pulling a vacuum through the leak
test port. Outboard is done with a sniffer probe sensing at the pressurized CGA
connection.

RFO - restrictive flow orifice. Installed in aline to limit flow rate or provide surge
suppression. Thereisan RFO on the HPLT supply line to provide surge
suppression (0.007 inch).

7.10.2 Valve And Transducer Numbers And Nomenclature

V44 (old V9) = trickle purge valve (pneumatic). On systems with HPLT, thisisa
high pressure valve with a 0.010 inch orifice bypass.

V10 = HPLT supply valve (pneumatic).

V11 = low pressure purge inlet valve (pneumatic). Thisis also ahigh pressure
valve, and isinstalled opposite to the purge flow direction allowing HPLT gas
pressure to seat against the inlet side of the valve body.

MV4 =“PURGE IN GAS’ (manual). The purpose of thisvalveisto provide dual
isolation between HPLT gas and process gas when one side is being tested and the
other sideisflowing gas.

PT1 = cylinder pressure transducer.
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PT8 = purge back pressure transducer. Not required on all systems. Senses process
gas back flow and contamination of purge line/cylinder. PT8 is supplied for certain
hazardous gases where the cylinder pressure is high enough to back contaminate
the purge gas. PT8 istypically a 250 PS| transducer, however, 1000 PSI
transducers are supplied on HPLT systems where PT8 is needed (so a higher leak
test pressure can be used without damaging the transducer).

7.10.3 Description Of Operation

HPLT issupplied in order to more effectively verify the leak integrity of the
pigtail-to-cylinder CGA connection after a cylinder is changed. Itisan
improvement on the standard leak testing. Leak testing done at a higher pressure
will indicate leaks faster and of alesser magnitude than leak testing done at a
lower pressure.

The maximum value of the leak test pressure is dependent upon several factors;
e the service pressure of the fittings and valves that will be exposed to it.
e the pressurerating of PT1
e the pressurerating of PT8
e the pressure available from the leak test gas supply.

If PT1isa1000 psi transducer, the recommended HPLT supply pressure is 950
psig, but shall not exceed 970 psig. If PT1isa250 psi transducer, the
recommended HPL T supply pressureis 220 psig, but shall not exceed 230 psig.

HPLT isautomatically initiated as part of the cylinder change sequence following
cylinder changeout. Upon initiation of the cylinder change sequence, a prompt
will appear to close MV 4 on the opposite side. Upon completion of the cylinder
changeout portion of the cylinder change sequence, the HPLT will open V10 and
V4 alowing the system to pressurize with leak test gas between V10 and V2.
When the HPLT isinitiated, the high purge back pressure alarm associated with
PT8isdisabled. A period of 3 minutesis allowed for the system to stabilize, after
which time V10 and V4 are closed. After stabilization, the pressure is monitored
by PT1 for 10 minutes. During the test, the message “HP LEAK L (or R)” is
displayed; and the 10 minute period is counted down on the screen.
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If the actual pressure decay was less than the preset limit, the system has passed.
Post purge can now be initiated (refer to appropriate section in operation manual).
If the pressure decay was equal to or greater than the limit, the test will abort and
the system will alarm indicating that the test has failed. The connection must be
remade and the cylinder change sequence performed again. Note, prior to re-
running the cylinder change sequence, the operator must ensure a vacuum
condition at PT1 and PT2. If not at a vacuum, the operator must manually achieve
vacuum at PT1 and PT2 before change cylinder mode can be started. If the HPLT
fails, the controller will not allow post purge and process gas sequences to start.
HPLT must be successfully completed before any further operations are permitted.

cv2 'L Mv22
EFS1
PCV
MV9 V3
T cvs3
PROCESS
Low —) MV4~ T
PRESSURE
PURGE Cvil Vi1
HIGH —
PRESSURE
PURGE | cve vio
RESTRICTIVE
FLOW
ORIFICE VENT
P18 =l__||Z V7 venTuri
O cv2 = MV22 C’) FLV Ty sery,
‘_
EFS1
PCV PT5
Va4 va
V9 % PROCESS
ouT
TRICKLE PURGE
cv3
ORIFICE PROCESS T

Figure 7.12: Example HPLT Piping Schematic
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7.10.4 Alarm Conditions And Responses

The following table summarizes the alarms associated with HPLT. Other alarms
exist (not listed in the table) which control the operation of the system.

SETPOINT SETPOINT
INPUT RESPONSE | CONDITION | DELAY (950 psig (220 psig
ALARM supply supply
pressure) pressure)
HIGH HP Fault HI 0 980 233
PURGE PT1
LOW HP Shutdown LO 0 900 200
PURGE PT1
LOW HP Shutdown LO 0 900 200
PURGE PT8
HPLT - Alarm Conditions & Responses
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7.11 Multiple Process Outlets

Multiple Process Outlets are optional piping configurations available for auto
crossover configurations that can extend the flexibility and application of asingle
GASGUARD® Source System. Each additional process outlet is furnished with a
manual isolation valve and a process line connection with the option of either a
standard bulkhead or a coaxial bulkhead. The VCR connection downstream of the
valve isterminated and capped with a VCR plug at the factory. The additional
outlet piping spools are faced, ready for welding and are shipped loose with the
cabinet. Verify all tubing connections with the flow schematic, or INS drawing (if
requested), prior to welding.

Additional process outlet piping spools shall

AACAUTION | notbeinstalled until the facility delivery line

Is complete and ready to be terminated.

Multiple process outlets offer a convenient method for providing gasto multiple
use points:

e to another source cabinet(s) for emergency manual supply.
e tovalve manifold box(es) or process tool(s).

e for future expansion.

Prior toinitiating a Main Menu sequence,
ensure these valves are in the proper

ACAUTION configuration for the task to be performed.

Before attempting to service a Multiple
Process Out system, tag out and lock out (see

A C AUTI ON section 1.11) all Process Outlet | solation
Valves (MV-29) to prevent opening while
service is being performed.
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Section 8: Operating Procedures

This section will describe the operating procedures. The following procedures are

included.

8.1 Emergency Shutdown Procedures

8.2 Operation of the Cabinet Controller

8.3 Purge and Process Cylinder Procedures
8.4 New System Start-Up Procedure

8.5 Manual Operation

8.6 Source System Configuration

ACAUTION

ACAUTION

ACAUTION

Be sure you have read and understood the
safety information located in Section 1 of
this manual before operating the system.
You should also be familiar with the
location and function of all components.

Prior to operating the system, the proper
installation procedures need to be
completed. Thisinformation isfound in
the Sections 1 through 6.

The gases being used in this equipment
may be extremely hazardous. Itisthe
customer'sresponsibility to assure that
only experienced, trained operators,
thoroughly familiar with this manual, the
eguipment and operating procedures, the
hazards and the safety procedures are
permitted to operate this system.
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Air Products and Chemicalsrequiresthe
handling of any toxic gas cylinders be
ACAUT'ON performed by two trained operators
utilizing self contained breathing
apparatus.

8.1 Emergency Shutdown Procedures

In the event of an emergency, pressthe "EMERGENCY STOP" pushbutton on the
controller panel. See Figure 8.1 below. Thiswill close al valves, any process or
purge program is aborted, the alarm horn will sound and the shutdown alarm light
will flash. Evacuate the area.

GASGUARD* API0

e —

it -

. ———j

Emergency Stop .

Figure 8.1: Emergency Stop Pushbutton Location
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Pressing the " Emergency Stop" button
| AWARNING does not disconnect power to the

controller. The 120 VAC/240 VAC power
Is still active within the controller. Do not
perform maintenance on the controller
without disconnecting or switching of
power externally and following the
required Lockout or Tagout procedures.

ADANGER If it iIsnecessary to reenter the area while a
hazardous atmosphere is suspected, the
proper Personal Protective Equipment (PPE)

must be worn. See Section 1.9 of this
manual for the proper PPE.

8.2 Using the Controller

Proc Gas
Failed <NONE>

Proc Gas
Stopped

] Wyed Feb 16 10:10:00 2005

Thisisthe screen that is displayed upon power up.
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To begin operation, press the Shutdown Alarm Status window once to
acknowledge any alarms. Press the Shutdown Alarm Status window again to reset
any alarms.

Touch anywhere on the graphics portion of the screen.

Password
A window like the one on the right will open on the screen. !
Enter the password using the numbers on the keypad. ! : :
Example: s
To enter the password "11234": where the level of access 1 ]l
precedes the password. :
Press | oK e
] 4 Cloze
Password
If an improper password is entered, the password window I
will look like the one to theright. = ] s
“Invalid Password” will appear at the bottom of window. SN
1 2 3
0
Beksp
] 4 Cloze
Imvalid Password
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Usethe « and » keys or the drop down

menu to select the left or right process line. _ sl
eft Process >
The main menu screen for the selected panel will SatProcges | g, St
danelrurge
appear on the screen.
Start Pre Purge Start Tool Pump
To select amenu choice, simply press the Chanis OO
corresponding button.
Pzt Punge
Note: Selections that appear dimmed are e
gh Line
not selectable at this point of the
controller sequence. All sequences i |
require the operator to follow an kX0 Logout

executable order.
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8.3 Process and Purge Cylinder Procedures

ACAUTION

AWARNING

ACAUTION

Only operatorstrained in the following
procedures and the hazardous gas system
are allowed to change cylinders.

High pressure gas cylinders can be
extremely hazardous when not handled
properly. Follow the proceduresin this
section to prevent personal injury or death.

The procedures listed in this section are
intended to be used in conjunction with the
purge and cylinder change functions of the
cabinet controller. Do not use these
procedures independently.

All high pressure gas cylinders

containing highly toxic or

AWARN'NG pyrophoric gases must have an RFO

installed in the cylinder. Do not
operate equipment without a
properly sized RFO in place

Any HPM container > 15psig must

AWARN'NG have an RFO installed in the

cylinder valveif thereis no Excess

Flow Switch installed in the system.
Do not operate equipment without a
properly sized RFO in place

All silane cylinders and silane mix

cylinders containing 2% or more
AWARNlNG silane must have an RFO installed in

the cylinder valve with a maximum
orifice diameter of 0.010 inch. Do not

Air Products and Chemicals, Inc. 8-6
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operate equipment without a properly
sized RFO in place.

8.3.1 Inert Purge Gas Cylinder Change Procedure

This procedure will normally be done after "PRE-PURGE CYCLES' in
conjunction with a process gas cylinder change.

Before approaching a hazardous gas
AWARN'NG cabinet for a cylinder change, verify that

there are no alarm labels displayed on the
' screen and that the exhaust system is
functioning correctly . Only operators
trained in these procedures and the
hazardous gas system are allowed to
change cylinders.

Process gas back-stream hazard can exist if

ACAUT'ON the purge cylinder pressure drops below 200

psig (13.78 barg).
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8.3.1.1 Empty Purge Gas Cylinder Removal

1.

Check and record the required information on the Process Gas Cylinder
Change Checklist (found at the end of Section 8.3) each time acylinder is
changed.

10.
11.
12.
13.

14.

Do not proceed if there are any alarm

AWARN'NG labels displayed on the screen, the exhaust

system is not working or pressures appear
abnormal.

Open access window.
Close purge gas cylinder valve (fully clockwise).
Close manual valve MV 10.

Slowly open manual valve MV 13, to vent purge gas within pigtail. Close
MV 13.

Through the access window, loosen the pigtail cylinder connection from the
cylinder valve using the proper wrench. Be sure to support the connection
and pigtail tubing.

Close access window.

Don the required Personal Protective Equipment (PPE) prior to opening
cabinet door.

Re-verify that exhaust system isworking.

Open gas cabinet door.

Recheck that cylinder valve and manual valve MV 10 are closed.
Fully remove pigtail cylinder connection from cylinder valve.
Install cylinder valve protection cap.

Install pigtail cylinder cap/plug onto pigtail connection.

Air Products and Chemicals, Inc.
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15. Unbuckle cylinder strap and remove cylinder from source system.

16. Place cylinder in appropriate cart and strap in place. Place"EMPTY" tag on
cylinder and return cylinder to the appropriate cylinder storage area.

8.3.1.2 Full Purge Gas Cylinder Installation

1. Verify that the replacement cylinder isidentical to the purge gas cylinder that

was removed.

AWARNING

Never attempt to replace specified gas with
another gas without consulting equipment
supplier. Incompatible gases could cause
fires, explosions or extremely corrosive or
toxic compounds.

2. Position full cylinder in gas cabinet, and strap loosely. Remove valve

protection cap.

AWARNING

I f a valve protection cap is extremely
difficult to remove, do not apply excessive
force or pry the cap loose. Attach a label
to the cylinder identifying the problem.
Obtain another cylinder. Do not attempt
to open a frozen cap as this would damage
the cylinder valve and could result in
personal injury or death.

3. Check that the cylinder valveistightly closed.

4. Check valve outlet areafor contamination or damage. Do not attempt to use
gas cylinder with damaged or contaminated valve outlet. Replace the cylinder
and tag the defective cylinder indicating the problem.

5. Position valve outlet so that it lines up properly with the pigtail cylinder
connection and tighten cylinder strap.
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9.

Do not rotate cylinder by holding cylinder

AWARNING valve handle. This may open the cylinder

valve and cause a high pressure gas leak
which could result in personal injury or
death.

Remove pigtail cap/plug from pigtail cylinder connection.

Thread cylinder nut hand tight into/onto clean undamaged cylinder valve
outlet. Be careful not to cross thread connections.

Tighten nut using appropriate tools to support pigtail. Do not apply excessive
torque. Refer to CGA Pamphletsin Appendix for recommended torque of
cylinder connection.

Close cabinet door.

8.3.1.3 Cylinder Connection Leak Check (Purge Cylinder)

1.

2.

3.

9.

Open access window.

Slowly open purge cylinder valveto fill pigtail panel with purge gas.
Close cylinder valve.

Slowly open MV 13 to vent purge gas from pigtail.

Close MV 13.

Repeat steps 3-5 aminimum of 10 timesto purge the pigtail of any
contaminants that may have entered during purge gas cylinder installation.

Open MV 10.

Slowly open purge cylinder valve to fill pigtail and purge panel with purge
gas. PI3 should indicate full cylinder pressure.

Close cylinder valve.

10. Observe PI3 for any pressure decay for five (5) minutes.
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11. If thereisno decay, the cylinder connection is not leaking at a detectable
level. Proceed to step 13.

12. If thereisapressure drop, aleak isindicated.

a

Slowly open manual valve MV 13 to completely vent purge gas
pressure in pigtail.

Closevave, MV 13.
Closevalve, MV 10.
Remove purge cylinder from the pigtail.

Reinstall the purge cylinder (reference Section 8.3.1.2 "Full
Purge Gas Cylinder Installation.)

Retest following steps 1 through 11 in Section 8.3.1.3.

If leak persists, remove cylinder (reference Section 8.3.1.1
"Empty Purge Gas Cylinder Removal Procedure”.)

Remember to mark the cylinder "FAULTY, BAD CYLINDER
CONNECTION."

13. With suitable means (helium mass spectrometer, thermal conductivity
detector, or liquid leak detector - as specified for area), inspect the cylinder
connection and pigtail connection for leakage. Pay particular attention to the
point where the nipple passes through the nut.

8.3.1.4 Putting Purge Gas Cylinder On-Stream

1.

2.

Open access window and open purge cylinder valve.

Slowly open manual valve MV 13 for approximately 15 seconds to remove air
from pigtail, then close.

Slowly open manual isolation valve, MV 10, to regulator.

Adjust the purge gas regulator, PCV 2, to 80-90 psig (5.51-6.20 barg) delivery

pressure.

Close access window.
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6. Theinert purge gas system is now ready for use.

8.3.2 Process Gas Cylinder Procedures

8.3.2.1 Empty Process Gas Cylinder Removal (Prior to Removal)

This procedure assumes that a process gas cylinder and an inert purge gas cylinder
are in place and operating.

Before approaching a hazardous gas
ACAUTION cabinet for a cylinder change, verify that
there are no alarm labels displayed on the
screen and that the exhaust system is
functioning correctly Only operators
trained in these procedures and the
GASGUARD hazardous gas system are
permitted to change cylinders. The
appropriate Personal Protective
Equipment (PPE) must be worn when
performing any Process Cylinder
Procedures. See Section 1.9 of this
manual for the appropriate PPE.

1. Confirm with operating personnel that the process gas can be shut off before
initiating stop process gas.

tin Menu

2. Onthe Main Menu window, pressthe "STOP
PROCESS GAS" pushbutton

Stop Proc Gaz

3. Check and record the following information on the
Process Gas Cylinder Change Checklist (found at
the end of Section 8.3.2.5) each time acylinder is
changed.

Ra MJ hiLine

Pressure readings on:
"PROCESS CYL PRESS" and
"PROCESS DEL PRESS'

Process cylinder weight (if scaleis present)

Ftanual Mode

Configuration

e Logout
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I LFAULT ALLRM

4. Note the valve color coding P |

key on the graphics panel.

Observe that all valves are
closed (color for closed
indicated on legend), and no
shutdown or warning labels are
displayed. Note any other
comments about the condition of
system.

SCALERg 00 ]

Fri Feh 11 16:15:32 2005

Proceed to the troubleshooting section for corrective action if any shutdown or
warning conditions occur. Notify your supervisor immediately or contact your Air
Products representative for assistance.

5.  Onthe Man Menu window, pressthe"START Wkt
PRE PURGE" pushbutton. >
Start
6. Follow prompted manual steps on the screen. StatProcBias | ponelPuge
Start Pre Purge Sfart Tool Purip
Start
Rough Line
Manual Mode
Ec-nfbi\:i:];rﬁinn Eodout
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The following valves will sequence on the display during the high pressure purge

cycles.

First, the tubing between the
high pressure valve (V2) and
the process cylinder valveis
evacuated.

If the valve color schemeis
green for valve closed and
red for valve open, the
valves will look like the
illustration on theright. If
the valve color schemeisred
for valve closed and green [HPadetisoin |

R

Froc Gas
Failed

Fri Feb 11 1E:32:13 2005

for valve open, the valve
colorswill be opposite of
those in theillustration.

The high pressure tubing will
then be "flush" purged.

If the valve color schemeis
green for valve closed and
red for valve open, the valves
will appear asillustrated to
theright. If the valve color
schemeisred for valve
closed and green for valve
open, the valve colors will be
opposite of those in the

illustration.
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The tubing will then be "
pressurized with purgegas.  [Fae ¢ G+ | ———

AULT &1 SRR

If the valve color schemeis
green for valve closed and
red for valve open, the
valves will appear as
illustrated to theright. If
the valve color schemeis
red for valve closed and
green for valve open, the
valve colors will be opposite ahi

PTa TSR
Gl psig

of thoseintheillustration.  [Fseiiadm |

This sequence of evacuation
and pressurization will be repeated until the configured number of cyclesis
completed.
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8.3.2.2 Empty Process Gas Cylinder Removal
1. Verify that "PRE-PURGE COMPLETE" isdisplayed in the controller status

box.
2.  Onthe Main Menu screen, pressthe "START CYL Mk
CHANGE" pushbutton. bal
. . Start Proc Gag PanseltSﬁrge
3. Follow prompted information on the screen.
Start Pre Purge Start Tool Pump

As an optional feature, atrickle purge of the high pressure | ety
tubing may begin and continue until you press. %€
acknowledging the prompt "Remove and Replace et
Cylinder", indicating the cylinder change is complete. P ——

g s
Fazt Fuige

t anual Mode

Configuration
enu

Logout |

If the valve color schemeis green for — ShHNE=
vave closed and red for valve open, g T -
the valves will appear asillustrated m || i
to theright. If the valve color
schemeisred for valve closed and
green for valve open, the valve
colors will be opposite of thosein the

illustration.

4. Don the self-contained
breathing apparatus and all

other Personal Protective [Ombosrdliiol | 700 [ Mon Feo 14 in304s 2005 |
Equipment (PPE) if required, if
not done already. See Section 1.9 for details on the required PPE.

5. Verify that exhaust system isworking.
6. Open access window.

7. Recheck that process cylinder valveis closed.
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Do not use awrench or other devicesto

close diaphragm type cylinder valves. This

ACAUT'ON could cause valve failure. The maximum

torque on diaphragm type cylinder valves

Is 12 foot/pounds (16.3 Nm). Certain
gases are supplied with cylinder valves
without handwheels. Use the proper tool
from your gas supplier to operate these
valves.

8. (Optional) The system may contain a CGA collar. This pneumatically-

10.

operated device covers the cylinder connection when it is unsafe to disconnect
and uncovers the cylinder connection when it is safe to disconnect. DO NOT
attempt to disconnect the cylinder if the deviceis still covering the
connection. Contact Air Products and Chemicals, Inc. for assistance.

L oosen and remove the pigtail cylinder connection from the gas cylinder
using appropriate tools to support the connection and pigtail tubing. Note
proper direction of rotation. Fittings with left-hand threads have notched hex
corners. Observe and listen for any sound of gas leakage. Close door
immediately if the process gas cylinder valveis leaking and evacuate the area.

Install cylinder valve outlet plug/cap securely into/onto process cylinder valve
outlet.

This valve outlet cap must be used on all

toxic, corrosive and pyrophoric gases.

ACAUT'ON Consult your supplier if thereisno cap on

11.
12.
13.
14.

15.

these gas cylinders.
Install pigtail cap/plug onto pigtail cylinder connection.
Open gas cabinet door.

L oosen cylinder holding strap but do not unbuckle.

Install cylinder valve protection cap. If necessary, tilt cylinder toward door
dightly.

Unbuckle cylinder strap and remove cylinder from cabinet.
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16. Place cylinder in appropriate cart and strap in place. Place"EMPTY™" tag on
cylinder and return cylinder to the appropriate cylinder storage area.

8.3.2.3 Full Process Gas Cylinder Installation

Therequired Personal Protective

AWARNING Equipment (PPE) must be worn when

performing any process cylinder
procedures. Refer to Section 1.9 of this
manual for the required PPE.

1. Verify that the cylinder contains the same gas as the label on the gas cabinet
and process panel.

A DAN Never attempt to replace a specified gas
GER with another gas without consulting
equipment supplier. Incompatible gases

could causefires, explosions or extremely
corrosive or toxic compounds.

2. Position full cylinder in gas cabinet, and strap loosely. Remove valve
protection cap.

| f a valve protection cap is extremely
difficult to remove, do not apply excessive
AWARNING | forceor prythecap loose. Attach alabe
to the cylinder identifying the problem.
Obtain another cylinder. Do not attempt
to open a frozen cap as this would damage
the cylinder valve and could result in
personal injury or death.

3. Check that the cylinder valveistightly closed.

Air Products and Chemicals, Inc. 8-18




Section 8: Operating Procedures

4. Slowly remove valve outlet plug/cap on the cylinder. Listen and observe for
any sign of leakage. If you notice leakage, immediately retighten cap, close
the cabinet door and evacuate the area. Follow established emergency
response procedures. Cylinders with valve leaks are defective and should be
returned to supplier.

5. Check valve outlet areafor contamination and damage. Do not attempt to use
agas cylinder with a damaged or contaminated valve outlet. Tag the cylinder
as"FAULTY", and obtain another cylinder.

6. Position cylinder so that the valve outlet lines up with the pigtail cylinder
connection and tighten cylinder strap.

Do not rotate cylinder by holding cylinder
valve handle. This may open the cylinder
AWARNING valve and cause a high pressure gas leak
which could result in personal injury or
death.

7. Remove pigtail cap/plug from pigtail connection.
8. Install new washer on those cylinder connections that require washers.

9. Thread pigtail cylinder nut hand tight into/onto clean undamaged cylinder
valve outlet noting proper direction of rotation. Be careful not to cross thread
connections.

10. Tighten nut using proper wrench. Be sure to support pigtail. Do not apply
excessivetorgque. Refer to CGA Technical Bulletins located in Appendix for
recommended torque of cylinder connection.

11. (Optional with Cylinder Collar) When the program continues, the cylinder
collar will automatically activate to cover the connection.

12. Close cabinet door.

13. The systemisnow ready for post purge cycles.
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| \ Do not open the process cylinder at this
AWARNING time. The post purge procedure must be

completed first.

8.3.2.4 Full Process Cylinder Purge (After Installation)

1. Onthe Main Menu window, pressthe "START
POST PURGE" pushbutton.

2. Follow any steps that may be prompted on the
screen.

TR ]

Start Proc Gas

Start

FanelPurge

Start Pre Purge

Start Tool Pump

Start

Change Cyl

Start
Fost Purge

Start
Hough Line

td arwial Mode

Configuration
M enu

Logout

The following valves will sequence on the display during the high pressure purge

cycles.
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First, the tubing between the
high pressure valve (V2) and
the process cylinder valveis
evacuated.

If the valve color schemeis
green for valve closed and red
for valve open, the valves will
look like the illustration on
theright. If the valve color
schemeisred for valve closed
and green for valve open, the
valve colors will be opposite

of those in the illustration.

Proc Gas

The high pressure tubing & e
will then be “flush”
purged.

If the valve color
scheme is green for
valve closed and red for
valve open, the valves
will appear asillustrated

to theright. If thevalve
color schemeisred for ~ [ESkiizom |
valve closed and green

for valve open, the valve colors will be opposite of those in theillustration.

<NONE>

FALLT ALARM

Mon Feb 14 10:51:18 2005
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The tubing will then be [ <ones

preSSJI'IZGd Wlth purge gaS SHUTOO Bailed FALLT ALARM

If the valve color schemeis |
green for valve closed and red '
for valve open, the valves will L 4T w1 _F.-E.
appear asillustrated to the i
right. If the valve color
schemeisred for valve closed
and green for valve open, the
valve colors will be opposite of
those in the illustration.

HF Side L L 3 of 20 G \B Mon Feb 14 10:52:28 2005

This sequence of evacuation
and pressurization will be repeated until the configured number of cyclesis
completed.

8.3.2.5 Process Gas Flow

1. OntheMain Menu window, pressthe "START

PROCESS GAS" pushbutton : e
eft Frocesz ._
2. Follow the steps prompted on the screen. T
anelPurge
S F Start Tool Pump
Start
Post Purge
Start
Fough Line
Manual Mode
l:onfbi\:ig;r'lell‘tion Fadoi
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3. Processgasisnow flowing to the process equipment.

Failed

If the valve color schemeis R—

green for valve closed and
red for valve open, the
valveswill look like the
illustration on theright. If
the valve color schemeis
red for valve closed and
green for valve open, the
valve colors will be
opposite of those in the ;
illustration.

In addition, the"GAS FLOWING" LED will illuminate.
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PROCESS GAS CYLINDER CHANGE CHECKLIST

Customer Cabinet No.

Gas Service

CLOSE CYLINDER VALVE BEFORE STARTING PURGE

ACAUTION | scenee

WEAR APPROPRIATE PERSONAL PROTECTIVE

AWARN | NG EQUIPMENT ASDETAILED IN SECTION 1.9 OF THIS

MANUAL WHEN CHANGING OR INSTALLING A TOXIC
GAS CYLINDER.

RECHECK THAT CYLINDER VALVE ISTIGHTLY CLOSED

AWARNING BEFORE LOOSENING CGA CONNECTION FROM CYLINDER

VALVE.
Cabinet
Interior OK Cabinet | Cylinder | Proper Process
(Leakage Exhaust | Valve RFO Gas Purge Gas | Cylinder | Operator
Date | Time | Corrosion) Working | Closed Installed Pressure Pressure Weight Initials
PI1 | PI2 | PI3 | PI4
Start
Finish
Start
Finish
Start
Finish
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8.4 New System Startup Procedure

In NEC Class|, Division |1 hazardous
AWARNING locations (appliesonly in the U.S.A.) or
Explosive Atmospheres (applies only in the
European Community), do not apply power
to the cabinet controller until the controller
enclosure has been purged for at least 20
minutes at a pressure at or above 0.1" H20
(.025 milli-barg) as monitored by the
internal Z purge pressure switch (hazardous
locations only). Refer to steps 3 and 4 below.
This complieswith NFPA 496 and ATEX
regulations regarding electrical equipment
enclosures. Failureto do so could result in
theignition of any flammable gas which
may be present.

1. Veify that the systemisready for startup by completing the startup checklist
in the installation manual. Check, to be sure, that the GASGUARD system
and all plant piping have been leak checked with a helium mass spectrometer
in accordance with the customer's specified procedure. Check that the
GASGUARD system has been functionally checked after installation.

2. Check that the cabinet exhaust system and hazardous gas disposal system
(pollution abatement) are operating.

3. Verify that house nitrogen pressure is between 85-95 psig (5.9-6.6 barg).

4. InClassl, Division Il (US) or Group I, Category 3 (Europe) hazardous
locations, turn on and adjust Z-purge gas flow to the cabinet controller. The
controller is equipped with a Z-purge pressure switch. The absence of this
alarm during Z-purging indicates that the Z-purge is adequate. If a"Low Z-
purge" alarm is present, increase the flow rate until the alarm can be reset
(hazardous locations only).

5. After purging the controller for at least 20 minutes, turn on electrical power to
the controller.
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10.

11.

12.

NOTE: The GASGUARD AP10 system is supplied with an internal
controller purging means that meets NFPA 496, Type Z purging
requirementsfor usein NEC Class |, Division || hazardous
location (applicable only in the U.S.A). Theinternal Z-purge also
meets the requirements of the Explosive Atmospheres Directive
(ATEX) (applicable in the European Community). Type Z purge
does not meet Class |, Division | NEC requirements.

Press the shutdown alarm status window to initialize the controller on power
up. No aarms should be present. If alarms are present, do not continue.
Follow the troubleshooting procedures found in Section 9. If needed, contact
your Air Products factory representative for assistance.

Check that all automatic
valvesindicate closed
position (Green). They
should appear as
illustrated to the right.

Check that regulators are
closed (knob rotated
fully counterclockwise).

Ensure the process
pigtail connection
cap/plug isinstalled and tight.

Install an inert purge gas cylinder in the cabinet. Refer to Section 8.3.1.2 Full
Purge Gas Cylinder Installation.

Select anywhere on the graphics portion of the screen and enter the password.

Press | %
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13. Onthe Main Menu screen, pressthe"START

PRE PURGE" pushbutton

14. Follow the prompts on the screen.

15

16.

17.

18.

19.

. When the controller status box indicates "PRE
PURGE COMPLETE", pressthe"START CYL
CHANGE" pushbutton.

Follow the prompts on the screen.

Refer to Section 8.3.2.3 Full Process Gas
Cylinder Installation.

When the controller status box indicates"CY L
CHANGE COMPLETE,” pressthe "START
POST PURGE" pushbutton.

Follow any prompts that may be on the screen.

tain Menu

Start Froc Gags

Start
FanelPurge

Start Pre Purge

Start Tool Purip

Stagt
Change Byl

Stait
Pzt Furge

_ Start
Fiough Line

t anual Mode

Configuration

b Logout
b ain beny
>
Start
Start Proc Gas el
Start Fre Purge Start Tool Pump
Start
Change Cyl
Start
Post Furge
Start
Fiough Line
Manual Mode
Configuration
bl Logaout
b ain Menu
|
Start Proc Gas F'anE:ItSiErge
Start Pre Purge Start Tool Pump
Start
Change Cul
Start
Poszt Purge
Start
Fough Line
Manual Mode
Configuration
Wi Logout
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ready to receive process gas.

20. When the controller status box indicates "POST PURGE
COMPLETE", pressthe "START PROCESS GAS"
pushbutton.

21. Adjust the process gas regulator, through the access
window, to the desired delivery pressure.

22. Process gasisnow flowing to the process equipment.

Proc Gas
Failed

With process gas flowing, the
valves on the graphic display will
appear asillustrated to the right.

Before proceeding further, verify that
ACAUTION process equipment and facility piping is

tain benu

Start
Start Proc Gas i
Start Pre Puige Start Tool Pump
hd-:’.: [=3
Start
Post Purge
Start
Fiough Line
Fanual Mode
Canfiguration
Meris Logaout l

Mon Feb 14 122513 2005

In addition, the "GAS FLOWING" LED will illuminate.
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8.5 Manual Operation

Only experienced operators should operate
the cabinet in manual mode. Operating
ACAUT'ON valves out of their proper sequence could
potentially cause damage to the product by
interrupting or providing insufficient gas
flow. Manual operation should not be
used for normal, daily operation.

NOTE: Opening high pressure vent valves when high pressure gas
is present could cause damage to the vent line pressure transducer,
if installed.

Manual mode provides a means of flowing purge gas through the purge and
process gas panels during cabinet installation and pre-start-up procedures. It also
provides a means of flowing purge gas while maintenance or repairs are being
performed.

8.5.1 How to Operate in Manual Mode

Operating in Manual Mode could cause
the following hazards which can result in

AWARNING | PERSONAL INJURY OR DEATH.

» Process gas could be forced into the
purge panel and/or purge gas cylinder.

« Opening purge panel valves when high
pressure process gasis present.

» High pressure gas could be vented.
« Opening vent valves when high
Jpressure process gas is present.

NOTE: Dueto the potential hazards listed above, Manual Mode
operation requires a second level security code.
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1. Select anywhere on the graphics portion of the screen and enter the password.

2. Press | %

M ain Menu

3. Fromthe Main Menu screen, pressthe "MANUAL ]
M ODE" pug’]bu‘tton Start Proc Gas Panseltgﬁrge
Start Pre Purge Sfart Tool Purip
if,?‘.e?‘.:feﬂipl
Pr St;.\ :
_ Start
Rough Line
Manual Mode
Ec-nfbi\:i:];rﬁinn Eodout
The MANUAL MODE window will display
4. Operate valves referring to Section 8.5.2 below. —
5. TO eX|t MANUAL MODE, press Cancel Secure Mode Cancel
NOTE: Pressing| e will automatically close any valves
which were left open unless the secure mode feature is used as seen
below in section 8.5.2.
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8.5.2 How to Open and Close Valves

To open a valve:
1. Select the valve by touching the screen. The valves that can be operated from
the screen will be highlighted with a yellow box.

2. The valve confirmation window will appear, Valve Canliol -3
asking you to confirm that you want to open the e Cancel |
valve by pressing | Open valve

Cancel

Pressing will close the window,
leaving the valve closed.

To close a valve:
1. Simply select the valve by touching the screen.

To SECURE Manual Mode:

1. The Secure option will allow an operator to exit the Manual
M ode menu while remaining in manual mode with valves
open. The Secure option will not be selectable if no valves are
open. When the operator chooses Secure Mode from the
Manual Mode window, the controller will leave the bank in
manual and allow the operator to go to other screens. Any
open valves will remain open, and the Mode Status Box will
continue to indicate manual mode. Manua mode will remain
active or ‘secured’ until an operator reenters the Manual Mode
window. While manual modeis ‘secured’, Manua Mode will
be the only selectable option on the Main Menu.
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8.5.3 How to Operate Cylinder Collar (optional) in Manual
Mode

After enabling, acollar icon will appear on the main display and can be used to
operate the device in Manual mode.

Cabinet must not be left unattended in

ACAUT'ON Manual Mode, as access to the system in

Manual Mode is open to anyone.

8.5.4 General Principles of Manual Operation

Open valves in sequence from cylinder to outlet for pressure or from vacuum to
cylinder or line for vacuum.

Close valvesin reverse order.
Monitor pressures on the screen frequently.

Consider al possible results before opening or closing avalve.
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8.6 Source System Configuration

Certain GASGUARD AP controller files may be modified using a second or third
level security code. These modifications are referred to as the source system

configuration.

The source system configuration may be accessed from the CONFIGURATION
MENU option on the Main Menu. From the CONFIGURATION MENU, you
may display some configurable parameters and change user configurable
parameters. The CONFIGURATION MENU will appear asillustrated below.

Configuration kenu
et Product Yalve Counts APC| Setpoints LE:E%?;% Syztem Setup
Uzer Setpoints Uperation Alarmn 13t Security List Config Transfer
P Sequences Conditionz ¥ d
Subcycle Seduence Z2nd b ernory
Farameters Flows O ptions Alarm Delays Security Lizt k anagement
PL;;&”;'Z?; Frompt List Alarm Typez ard Securty List
- Alarm 2nd
Syztem Test Set Time/D ate Senusnces Senuity Aocess
Walve Sety Analog Scalin Relay Defaultz drd
P d d ¥ Securty Access
Configuration File Descrption; AF10
Configuration File Mame: NYCHFGCAR. GCF
Configuration File Revision: BETAZ Elore
Configuration File Date: Mon Jul 25 13:55:32 2005
Figure 8.2: Configuration Menu
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To select amenu option, simply press the corresponding menu option button.

Table 8.3 defines the preset permissions assigned to each security level and
configuration parameter. In the table, “W” defines a Write access level of security
and “R” defines Read access level. A blank means no accessis allowed for the
user. For safety considerations, most configuration parameters may be changed
only by Air Products technical personnel.

Table 8.3 - Source System Permissions

Section Configuration Menu Options | Sub-Menu Options |Level 2 |Level 3
8.6.1 Net Product w w
8.6.2 User Analog Setpoints R W
8.6.3 Subcycle Parameters R w
8.6.4 Leak Test Parameters R w
8.6.5 System Test W W
8.6.5.1 Test Digital In W W
8.6.5.2 Test Digital Out W W
8.6.5.3 Test Analog In w w
8.6.5.4 Test Internal Flag W W
8.6.5.5 Test Remote In W W
8.6.6 Valve Setup R
8.6.7 Valve Counts R w
8.6.8 Operation Sequences R
8.6.9 Sequence Flow Options R
8.6.10 Prompt List R
8.6.11 Set Time/Date R w
8.6.12 Analog Scaling R R
8.6.13 APCI Analog Setpoints R R
8.6.14 Alarm Conditions R R
8.6.15 Alarm Delays R w
8.6.16 Alarm Types R
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Section Configura_tion Menu Sub-Menu Options Level | Level
Options 2 3
8.6.17 Alarm Sequences R
8.6.18 Relay Defaults R
8.6.19 Helium Leak Check w
8.6.20 |1 Security List W
8.6.21 |2"™ Security List w
8.6.22 | 3" Security List R
8.6.23 | 2" Security Access R W
8.6.24 |3 Security Access R R
8.6.25 System Setup W
8.6.25.1 Local Setup W
Change Exhaust Stack Size W
Password Protected Reset W
Screen Saver W
8.6.25.2 Network Setup w
Enable/Disable Network Control w
RS-485 Channel Number W
Ethernet Channel Number w
Network Comm Type W
8.6.25.3 IP Settings w
8.6.25.4 Peer-to-Peer IP Settings W
8.6.25.5 Set Product Code w
8.6.26 Config Transfer W
8.6.28.1 Controller to USB Transfer w
8.6.28.2 USB to Controller Transfer W
8.6.27 Memory Management
8.6.27.1 USB to Controller Firmware
8.6.27.2 Controller to USB Memory Contents
8.6.27.3 Delete Nonvolatile Date File and
Reboot
8.6.27.4 Other Options

The following paragraphs describe the parameters that you may view and/or

change.
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8.6.1 Net Product

This option allows the operator to display either a gross or net value on any analog.
The gross value will display the normal analog reading with no adjustment. The
net value will display a“net” reading based on the value input by the operator. If a
value other than zero is entered in this window, the “net” value will be calculated
and displayed for thisanalog. A “net” tag will also appear at the analog display
box. If zero is entered, the gross or unadjusted value will display with no
additional tag.

Thiswindow is also used to enter the full cylinder pressure of the process and
purge cylindersinstalled in the system. The analogs configured for displaying
cylinder pressures will prompt for the “max cyl press’ instead of a“net product”.
Thiswill not occur however if aprocess cylinder scaleis utilized, in which case
the process cylinder analogs will function as standard anal ogs.

8.6.2 User Analog Setpoints (User Setpoints)

This option allows the operator to choose an analog input device from a drop down
menu or exit the window. When the operator chooses an analog input device, the
corresponding setpoints will be displayed. The operator has the ability to select
and change any of the setpoints. The User Analog Setpoints window displays the
customer/user defined analog alarm data. The window will display the alarm
number, alarm label, and current alarm setpoint for each user defined alarm. A
total of ten setpoints will exist per analog input. The number of user setpoints will
be equal to ten minus the number of APCI setpoints. Thiswindow will allow the
operator to enter a new setpoint value for one or more chosen alarms or exit the
window without changes. These setpoints may include one or more of the
following:

o Low Process Cyl.

o Very Low Process Cyl

» Regulator Creeping (may also serve as a high pressure delivery alarm)
o Low Process Del.

o Low Cyl. Weight

o Very Low Cyl. Weight
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To change a setpoint, first select the analog input device from the drop down
menu. Then highlight the setpoint of your choice, by touching the screen. Typein
anumeric value using the keypad. Press Apply to accept the changes. Press
thel ok | pushbutton to exit the window.

8.6.3 Subcycle Parameters

This option displays the current values for the purge parameters. Y ou may increase
these values, but may not decrease them below their pre-programmed minimum.
The purge parameters and their Air Products and Chemicals, Inc. minimum values
follow:

o High Pressure Cycles =20
o Low Pressure Cycles=20
o Helium Leak Inboard =1

o Helium Leak Outboard = 1

To change avalue, select the parameter of your choice by touching the screen.
Use the keypad to type in anumeric value. Press Apply to accept the
changes. Pressthe| ©¢  pushbutton to exit the window.

8.6.4 Leak Test Parameters

This option displays the current values for the leak parameters. Y ou may increase
these values, but may not decrease them below their pre-programmed minimum.
The leak parameters and their Air Products and Chemicals, Inc. minimum values
follow:

o Cylinder Leak Test Min. of Testing=5  Press. Differ. = 5psi (.344 barg)

e Decay Test Min. of Testing=5 Press. Differ. = -5psi (-.344 barg)
e V-3Leak Test Min. of Testing=5 Press. Differ.= 5 psi (.344 barg)
e HPLeak Test Min. of Testing = 10 Press. Differ. = 5 psi (.344 barg)

To change avalue, select the parameter of your choice by touching the screen.
Then select either the Delta or the Duration by again touching the screen. Usethe
key pad to type in anumeric value. Press Apply to accept the changes.
Pressthel ok  pushbutton to exit the window.
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All Decay Test parameters must have a

ACAUT'ON negative value for the pressure differencein

order to detect a leak and alarm.

8.6.5 System Test

8.6.5.1 Test Digital In
This option displays alist of the digital inputs and their current state. The state may
be used to determine if the digital device is operating properly.

Use the scroll bar to view all the digital input values.

8.6.5.2 Test Digital Out

This option displays alist of the digital outputs and their current values. Outputs
may be forced "on" (energized) or "off" (de-energized) to determine if the output is
operating properly.

Thisfile operates in asimilar manner to manual operation as described in Section
8.5. Itisthe customer's responsibility to adhere to al operational warningsin
Section 8.5 when performing the Digital Out Test.

Use the scroll bar to view all the digital output values.

Extreme care must be taken when forcing a
digital output either on or off asthereisno
ACAUT'ON confirmation in Digital Out Test, asa
reminder, like that which isused in manual
operation for critical valve operation.

8.6.5.3 Test Analog In

This option displays alist of the analog inputs, their current values (net or gross),
and the raw signal input. The current value may be used to determine if the analog
deviceis providing accurate output (controller input).

Use the scroll bar to view all the analog input values.
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8.6.5.4 Test Internal Flag

The Test Internal Flags window will display the internal flag number, label, and
state (Set or Clear) for al internal flags in the system. This window will alow the
operator to exit the window or change one or more internal flag statesto SET or
CLEAR. To change an interna flag state, highlight the desired internal flag to
change and select SET or CLEAR at the bottom of the window. Then pressthe
APPLY pushbutton. Upon exiting the Test Internal Flags window, any changes
made to internal flag states will be ignored and the internal flag states will return to
their original state.

Extreme care must be taken when

ACAUT'ON changing the state of an internal flag.

The operator must fully understand the
use of theflag prior to any edits.

8.6.5.5 Test Remote In

The Test Remote In window will display the controller number, controller name,
controller input, controller input type, controller input value, and controller comm
status for different controllers on the network. Changes to parametersin the Test
Remote In window are not allowed.

8.6.6 Valve Setup

The Valve Setup window will display the solenoid number, valve label, and valve
confirmation for each valve in the system. Thiswindow will alow the operator to
change the valve confirmation mode for one or more valves or exit the window
without changes. The valve confirmation mode will be set to CONFIRM or NO
CONFIRM.
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8.6.7 Valve Counts

The Valve Counts window will display each valve in the system and the count for
each valve. The valve count will represent the number of times a pneumatic valve
has cycled (opened and closed). Thiswindow will allow the operator to change
the valve count for one or more valves or exit the window. New valve counts will
be written to the NV Data File upon exiting and saving the Configuration Menu.
To change the valve counts, select the solenoid of your choice by touching the
screen. Use the keypad to typein anumeric value. Press Apply to accept
the changes. Pressthe| ok | pushbutton to exit the window.

8.6.8 Operation Sequences

The Operation Sequences window will display a menu, listing the following for
each operational sequence defined in the Configuration File: process line number,
an indication of whether the sequence is a main menu sequence, sequence type,
sequence number, and sequence label. This menu will alow the operator to exit
the window or view an operational sequence by choosing the desired sequence.
Changes to operational sequences will not be allowed.

8.6.9 Sequence Flow Options

The Sequence Flow Options window will display alist of al Main Menu
Seguences in the system. The operator will be allowed to choose one of these
sequences. When the operator chooses a sequence, a window will appear with the
sequence label asthetitle. Thewindow will display the end, stop, and fail options
lists defined in the Configuration File for the chosen sequence. The end, stop, and
fail optionslists will contain the sequence label of each main menu sequence that
is permitted to be selected from the main menu after an end, stop, or fail of the
chosen sequence. Changes to sequence flow options will not be allowed.

8.6.10 Prompt List

The Prompt List window will display the prompt number and prompt label for
each of the prompts in the system. The window will allow the operator to view the
prompt list or exit the window. Changesto the prompt list will not be allowed.
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8.6.11 Set Time/Date

The Set Time/Date window will display the current time and date for the system.
The window will allow the operator to exit the window or enter a new time and/or
date by selecting to the appropriate prompt.

8.6.12 Analog Scaling

The Analog Scaling window will display all the analogs used in the system. The
operator will be allowed to choose an analog or exit the window. After selecting
an analog, the operator can change the maximum and minimum scaling values
using the keypad. The Analog Scaling window will display the analog number,
analog label, device type (milliamps or volts), minimum analog value, and
maximum analog value for each analog point. Thiswindow will allow the
operator to exit the window or enter a new analog range minimum and/or analog
range maximum for one or more analog points. To change the analog scaling
values, select the input of your choice by touching the screen. Select either the
minimum or maximum. Use the keypad to type in anumeric value. Press Apply
to accept the changes. Pressthel o | pushbutton to exit the window.

8.6.13 APCI Analog Setpoints (APCI Setpoints)

The APCI Setpoints window will display al analogs used in the system. The
operator will be alowed to choose an analog from the drop down menu or exit the
window. When the operator chooses an analog, the corresponding setpoints for
that analog will be displayed. The APCI Setpoints window will display the APCI
defined analog alarm data. The window will display the alarm number, alarm
label, and current alarm setpoint for each APCI alarm. A total of ten setpoints will
exist per analog input. The number of APCI setpoints will be equal to ten minus
the number of user setpoints. Thiswindow will allow the operator to enter a new
setpoint value for one or more chosen alarms or exit the window without changes.
The APCI Setpoints window will only be accessible with an APCI level password.
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8.6.14 Alarm Conditions

The Alarm Conditions window will display the alarm input type, alarm number,
alarm label, and alarm condition for each system alarm. This window will allow
the operator to change the alarm condition for digital alarms to closed, open, or not
used and the alarm condition for analog alarmsto high, low, or not used. The
window will allow the operator to change one or more alarms or to exit the
window without changes.

8.6.15 Alarm Delays

The Alarm Delays window will display the alarm input type, alarm number, alarm
label, and current alarm time delay (in seconds) for each alarm in the system. The
window will allow the operator to enter a new time delay value for one or more
alarmsor exit thewindow. A delay entry of * 0" equatesto no delay. The range of
valuesisfrom 0 to 255 seconds.

8.6.16 Alarm Types

The Alarm Types window will display the alarm input, alarm number, alarm label,
and alarm type for each alarm in the system. The possible alarm types are Faullt,
Shutdown, Sequence Controlled, and Non-Latching. The window will alow the
operator to exit the window or change the alarm type of one or more alarms. An
alarm having an alarm type of Sequence Controlled cannot be changed to a
different type. All other alarm types can be changed; however, the alarm type
cannot be changed to Sequence Controlled.

8.6.17 Alarm Sequences

The Alarm Sequences window will display the alarm number and alarm label for
each alarm in the system. The window will aso display the alarm response
sequence and alarm response sequence label for those alarms that have an alarm
response associated with them. The window will allow the operator to exit the
window or select one or more alarmsto view the alarm response sequence.
Changes to alarm response sequences will not be allowed.
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8.6.18 Relay Defaults

The Relay Defaults window will display the relay number, relay label, and relay
default state for each relay in the system. The window will allow the operator to
exit the window or change the relay default state of one or morerelays. Each relay
default state will be set to No Default, Energize, or Deenergize.

8.6.19 Helium Leak Check

The Helium Leak Check Menu window will display the leak check options and
will indicate the currently selected leak check option. The options will be Inboard
He Leak Check, Outboard He Leak Check, and None. The operator will be
allowed to exit the window or change the leak check option.

8.6.20 1° Security List

The 1st Security List window will display the password number and password for
each first level password. The 1st level security list will be accessible to 2nd level
security users and higher. Thiswindow will alow the operator to exit the window
or change, add, or delete one or more 1st level passwords. To change a password,
1) select the password by touching the screen, 2) highlight the entire password by
dragging your finger across the password field at the bottom of the window, and 3)
use the keypad to enter the new password. Only numeric characters are permitted
in 1st level passwords and the first character will always be the number one.

8.6.21 2" Security List

The 2nd Security List window will display the password number and password for
each second level password. The 2nd level security list will be accessible to 3rd
level security users and higher. Thiswindow will allow the operator to change,
add, or delete one or more 2nd level passwords or exit the window without
changes. To change a password, 1) select the password by touching the screen, 2)
highlight the entire password by dragging your finger across the password field at
the bottom of the window, and 3) use the keypad to enter the new password. Only
numeric characters are permitted in 2nd level passwords and the first character will
always be the number two.
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8.6.22 3" Security List

The 3rd Security List window will display the password number and password for
each third level password. Thethird level security list will be accessible to 3rd
level security users and higher. Thiswindow will allow the operator to exit the
window or change, add, or delete one or more third level passwords. To change a
password, 1) select the password by touching the screen, 2) highlight the entire
password by dragging your finger across the password field at the bottom of the
window, and 3) use the keypad to enter the new password. Only numeric
characters are permitted in 3rd level passwords and the first character will always
be the number three.

8.6.23 2" Security Access

The 2nd Security Access window will display all available user functions. For
each function, the window will display the current operator’ s degree of access at
the 2nd level of security. The degrees of access will be No Access, Read Only, or
Write. The operator will be alowed to view the access list or exit the window.
Operators at 3rd level of security and higher that have Write access to the 2nd
Security Access window will be allowed to change one or more degrees of access.
Changes to the degree of access cannot allow a 2nd level operator greater access
than a higher level operator.

8.6.24 3" Security Access

The 3rd Security Access window will display all available user functions. For
each function, the window will display the current operator’ s degree of access at
the 3rd level of security. The degrees of access will be No Access, Read Only, or
Write. The operator will be alowed to view the access list or exit the window.
Only users with the APCI password will be allowed to change the 3rd security
access.
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8.6.25 System Setup

The System Setup window will display the option to change either local or
network options. It also allows the change of the IP settings.

8.6.25.1 Local Setup

The Local Setup selection will display the Local Setup window. Thiswindow will
display the menu timeout values. The window will alow the operator to exit the
window or change one of the following:

Change Exhaust Stack Size

The Change Exhaust Stack Size option will allow the operator to enter the exhaust
diameter in inches.

Password Protected Reset

The Password Protected Reset option will allow the operator to toggle the
password protected reset feature between ENABLED and DISABLED. When this
feature is enabled, the operator will be required to enter avalid password when
resetting alarms.

Screen Saver

The Screen Saver option will allow the operator to change the screen saver time
delay. The box will accept the values 0 or 31-99. A time delay of zero will
disable the screen saver.

Key Press Feedback

Key Press Feedback enables or disables the “beep” noise associated with pressing
atouch screen key or button.

Simulation

Permits the user to enable or disable simulation capabilities.
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8.6.25.2 Network Setup

The Network Setup option will display the Network Setup window. The Network
Setup window will display the network port number, the network device type, the
Network Control state, the RS-485 channel numbers, the Ethernet channel
numbers, and the network comm. type. The window will allow the operator to exit
the window or change one or more of the network parameters.

Enable/Disable Network Control

The Enable/Disable option will alow the operator to change the Network Control
state to either Enable or Disable.

RS-485 Channel Number

The RS-485 change channel option will allow the operator to change the left and
right RS-485 channel numbers. The numbers may be changed within the range of
0to 63. Changes to the channel number will be written to the NV datafile.

Ethernet Channel Number

The Ethernet change channel option will allow the operator to change the left and
right channel numbers. The numbers may be changed within the range of 0 to 63.
Changes to the channel number will be written to the NV datafile.

Network Comm. Type
The network comm. type can be set to either RS-485 or Ethernet.

8.6.25.3 IP Settings

The IP settings option alows the user to modify the IP address, subnet mask, and
default gateway.

8.6.25.4 Peer-to-Peer IP Settings

The Peer-to-Peer | P Settings option displays the controller number, controller
name, controller | P address, controller port, and controller comm. information for
different controllers on the network. It also displays the peer-to-peer
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communication status as well as the network communication timeout values. The
user hasthe ability to modify the controller | P address and controller port.

8.6.25.5 Set Product Code

The set product code option alows the user to modify the product code.

8.6.26 Config Transfer

The Configuration Transfer window will display the Configuration File transfer
options listed below. The operator will be allowed to choose an option or exit the
window.

8.6.26.1 Controller to USB

The controller to USB transfer option will begin the file transfer of the
Configuration File from the controller to the target device connected to the
controller USB port.

8.6.26.2 USB to Controller Transfer

The USB to controller transfer option will begin the file transfer of the
configuration file from the source device connected to the controller USB port.
This option will only be accessible by users with the APCI level password.

8.6.27 Memory Management

The Memory Management window is not accessible to the customer. Only Air
Products authorized personnel has access. It will display the options listed below.
The operator will be allowed to choose an option or exit the window.

8.6.27.1 UBS to Controller Firmware

This option will begin the Firmware file transfer from the source device attached
to the controller USB port.

8.6.27.2 Controller to USB Memory Contents
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This option will begin the file transfer of the firmware executable files,
Configuration File, and NV Data File from the memory of the Controller to

the attached USB Device.
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8.6.27.3 Delete Nonvolatile Data File And Reboot

The Delete Nonvolatile Data File option will delete the nonvolatile (NV) datafile
from the memory. The controller will reboot after completing deleting the NV
datafile from memory.

8.6.27.4 Other Options
Return to Power Up Mode — Returns the Controller to Power Up Mode.

Reboot — Reboots the Controller.
Reboot to OS — Reboots the Controller to the Operating System.
Disable/Enable OS Access — Permits Access to the Operating System Task Bar.

Calibrate Touch Screen — Allows the User to Calibrate the Touch Screen.
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Section 9: Troubleshooting

This section explains how you can identify malfunctions present in the system.

ACAUTION

| AWARNING

IAWARNING

Troubleshooting is only to be performed by
trained people who understand the hazards
of the system.

Personal injury or death may result if
proper personal protective equipment
(PPE) is not worn when performing
troubleshooting. See Section 1.9 for the
proper PPE.

Before attempting to service the system
components, close the cylinder valve(s),
vent all pressurein the system, and purge
all linesthat have contained process gas.
Tag out and lock out the cylinder valve(s)
following the procedure in Safety Section
1.11 of thismanual to prevent opening
while serviceis being performed. Oncethe
repairs have been made, follow the start-
up procedure, in Section 8.4 of this
manual.
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Turn off electrical power to the system
MARNING before performing service.

l

w

This section explains how you can identify malfunctions present in the system.
The format of this section is the presentation of a problem, possible cause and
possible solutions.

Before performing troubleshooting, review
ACAUTION the Safety section and read the warnings

in following section. If at any time during
troubleshooting, you are unsure what to do
next, DO NOT CONTINUE. Contact Air
Products and Chemicals.

9.1 System Shut Down, No Lights on Controller

Possible Source of

Problem Test Solution
Electrical power failure Check the power being Restore specified power
supplied to the system. to electrical control
panel.
Verify internal circuit Placein “ON” position.
breaker isin the “ON”
position.

9.2 No or Low Purge Gas Pressure

Possible Source of
Problem Test Solution

Closed purge gas cylinder Check position of cylinder  Open cylinder valve,

valve valve. pressure should indicate
the current purge
cylinder pressure.
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Section 9: Troubleshooting

Possible Source of
Problem

Test

Solution

Low purge gas cylinder
pressure

Instrument nitrogen
supply not adequate

Purge gas pressure
regulator set incorrectly

Check cylinder pressure.

Check instrument nitrogen

pressure.

Check setting on pressure

regulator.

Change cylinder
following Cylinder
Change Out Procedures
found in Section 8.3.1 of
this manual.

Adjust instrument
nitrogen to 85-95 psig
(5.9-6.6 barg).

Set pressure regulator to

correct delivery pressure
80-90 psig (5.5-6.2 barg).

Purge gas pressure Check input to controller, Repair connections,

transducer(s) Check connections and repair or replace

malfunctioning signal from pressure transducer(s) as
transducers. necessary.

9.3 No or Low Purge Gas Flow

Possible Source of

Problem Test Solution

No or low purge gas See Section 9.2 above.

pressure

Purge gas manual Check position of purgegas Open fully.

isolation valve(s) closed
or partially closed

Are any purge vent valves

open?
Are purge gas pneumatic

manual isolation valve(s).

Check position of all purge

vent valves.

Check if instrument supply

valvesreceiving sufficient isadequate.

pressure to open?

Close any purge vent
valvesif open.

Adjust to 85-95 psig
(5.9-6.6 barg) if
necessary.
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9.4 No or Low Process Gas Pressure

Possible Source of
Problem

Test

Solution

Closed process gas
cylinder valve

L ow process gas cylinder
pressure

Instrument nitrogen
supply not adequate

Process gas pressure
regulator set incorrectly

Check position of process
gas cylinder valve.

Check process gas cylinder
pressure.

Check instrument nitrogen
pressure.

Check setting on pressure
regulator.

Open cylinder valve,
pressure should indicate
process cylinder
pressure.

Change cylinder
following Cylinder
Change Out Procedures
found in Section 8.3.2 of
this manual.

Adjust instrument
nitrogen to 85-95 psig
(5.9-6.6 barg).

Set pressure regulator to

correct metering
pressure.

Process gas pressure Check input to controller, Repair connections,

transducer(s) Check connections and repair or replace

malfunctioning signal from pressure transducer(s) as
transducers. necessary.

9.5 No or Low Process Gas Flow

Possible Source of

Problem Test Solution

No or low process gas See Section 9.4 above.

pressure

Process gas manual Check position of process ~ Open fully.

isolation valve(s) closed
or partialy closed

Are any vent valves open?

gas isolation valve(s).

Check position of all vent
valves.

Close any vent valves if
open.

Air Products and Chemicals, Inc.
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Possible Source of
Problem

Are process gas
pneumatic valves
receiving sufficient
pressure to open?

Test Solution

Check if instrument supply  Adjust to 85-95 psig

is adequate. (5.9-6.6 barg) if
necessary.
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9.6 Typical Alarms

This section assumes that all devices are calibrated and functioning according to
the manufacturer's specification. Contact your Air Products Technical
Representative or the manufacturer should you need to obtain this information.

Before performing troubleshooting, review
ACAUTION the Safety section and read the warnings

in section 9.1. If at any time during
troubleshooting, you are unsure what to do
next, DO NOT CONTINUE. Contact Air
Products and Chemicals.

NOTE: Contact Air Products and Chemicalsif thealarm
displayed on the screen does not appear in this section.

NOTE: Contact Air Products and Chemicalsfor the procedure for
calibrating the transducers.

9.6.1 Excess Flow

Probable Cause Corrective Action
High process gas flow due to Examine process gas system to locate
mechanical failure or product surge. cause of signal.

9.6.2 Low Pneumatic Pressure

Probable Cause Corrective Action

Pneumatic supply to the controller is Adjust pneumatic pressure to the
less than 65 psig (4.5 barg). controller to 85-95 psig (5.9-6.6 barg).
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PT1 (Process Cylinder Transducer) Alarms

The following are possible process cylinder transducer alarms.

9.6.3 Low Process Cylinder Pressure or Very Low Process

Cylinder Pressure

Probable Cause

Corrective Action

Process cylinder is below the low
and/or very low setpoint.

OR
Cylinder valve is not open.

9.6.4 Low Vacuum at PT1

Probable Cause

Follow the process cylinder change-out
procedure found in Section 8.3.2 of
this manual.

OR

Ensure cylinder valve is open.

Corrective Action

Vacuum at PT1 < -5 psig (0.67 barg)
due to Vacuum Venturi supply
pressure or flow requirement is
insufficient.

OR

PT1 path to vent isisolated either from
aclosed manual valve or an air
operated valve in this path not
actuating.

Verify Venturi supply is 75-95 psig
(5.2-6.6 barg) and that a flow rate of
50-60 slpm (105-127 cfh) can be
achieved.

OR

Visually inspect the panel for aclosed
manual valve in the path to vent and
verify 85-95 psig (5.9-6.6 barg) of
pneumatic supply pressure is being
supplied to the controller.

9.6.5 Low Purge Pressure at PT1

Probable Cause

Corrective Action

Purge pressure at PT1 islessthan 70
psig (4.8 barg) dueto low purge
delivery pressure.

Increase purge delivery to 80-90 psig
(5.5-6.2 barg).
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9.6.6 High Pressure at Cylinder Connection
(Diss, CGA, Keyed VCR, etc.)

Probable Cause

Corrective Action

Process cylinder valve was accidentally
opened prior to starting the change
cylinder sequence or the post purge
sequence.

9.6.7 Standby Leak Detected

Probable Cause

Ensure the process cylinder valveis
closed and enter the Manual Mode
(according to the stepsin Section 8 of
this manual) and evacuate by opening
V7,V5and V1 until PT1lislessthan -5
psig (0.67 barg), reinitiate the
sequence.

Corrective Action

Used on Auto Crossover Systems
Only. Thisaarm monitors process gas
retention while a panel is on " Stand-
by." Probable causesare V3, V5or V6
are leaking across the seat.

Remove pneumatic line hoses from
these valves and verify absence of
pressure. If pressureis present, this
indicates a solenoid failure. Contact
your Air Products Technical
Representative. Perform a pre-purge
sequence with the purpose of removing
any debris that may be on the seat of
the valves.

9.6.8 Cylinder Connection Leaking

Probable Cause

Corrective Action

Process gas cylinder connection not
properly tightened.

Personal protective equipment (PPE)
MUST be worn when a leak is suspected.
Appropriate PPE is detailed in Section
1.9 of this manual. Tighten pigtail
cylinder connection to the value specified
in the CGA Bulletinsfound in the
Appendix. If leak persists, advise
supervisor or contact Air Products and
Chemicals, Inc.
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9.6.9 Cylinder Leaking

Probable Cause

Corrective Action

Process cylinder valve not completely
closed.

Close cylinder valve. (Do not
overtorque.) Reinitiate program
sequence. If failed, assume cylinder
valveisleaking and take appropriate
emergency response.

PT2 (Process Delivery Transducer) Alarms

The following are possible process delivery transducer alarms.

9.6.10 Low Vacuum at PT2

Probable Cause

Corrective Action

Vacuum at PT2 is<-10 psig (0.7 barg)
due to Vacuum Venturi supply
pressure or flow requirement is
insufficient.

OR

An air operated valve in the PT2 path
to vent is not actuating.

Verify Venturi supply is 70-90 psig
(4.8-6.2 barg) at adeliverable flow rate
of 50-60 slpm (105-127 cfh).

OR

Ensure that 85-95 psig (5.9-6.6 barg)
of pneumatic supply pressureis being
supplied to the controller.

9.6.11 Low Purge Pressure at PT2

Probable Cause

Corrective Action

Purge pressure at PT2 is< 10 psig (0.7
barg) due to low purge delivery
pressure.

OR

Process regulator set to deliver less
than 10 psig (0.7 barg).

Increase purge delivery to 80-90 psig
(5.5-6.2 barg).

OR
Increase process regulator to deliver
more than 10 psig (0.7 barg).
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9.6.12 Low Process Delivery or Very Low Process Delivery

Probable Cause Corrective Action

Process delivery pressureisbelow the  Adjust process pressure regulator to
low and/or very low setpoint. the desired delivery pressure.

9.6.13 High Process Delivery Pressure or Very High
Pressure

Probable Cause Corrective Action

Process delivery pressure exceeded the Decrease the process pressure

high and very high setpoints regulator. Observe regulator for
proper operation. If regulator will not
maintain the setpoint, it may be
"creeping”. Contact your Air Products
Technical Representative.

PT3 (Purge Cylinder Transducer) Alarms

The following is a possible purge cylinder transducer alarm.

9.6.14 Low Purge Cylinder Pressure or Very Low Purge
Cylinder Pressure

Probable Cause Corrective Action

Purge cylinder pressureisbelow user ~ Change purge cylinder following purge
setpoint. gas cylinder procedures in Section
8.3.1 of this manual.
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PT4 (Purge Delivery Transducer) Alarms

The following are possible purge delivery transducer alarms.

9.6.15 Low Purge Delivery Pressure

Probable Cause

Corrective Action

Purge delivery pressure is below user
setpoint.

Adjust purge gas pressure regulator to
the desired pressure.

Change purge cylinder as required
following proceduresin Section 8.3.1

9.6.16 High Purge Delivery Pressure

Probable Cause

Corrective Action

Purge gas delivery pressure istoo high.

Adjust purge pressure regulator

to the desired pressure.

Observe regulator for proper operation.
Advise supervisor or contact Air
Productsif regulator will not maintain
setpoint.

PT5 (Vent Line Transducer) Alarms

The following are possible vent line transducer alarms.

9.6.17 High Vent Pressure

Probable Cause

Corrective Action

Vent line pressure is above user
setpoint.

Check pollution abatement equipment
for obstruction.
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9.6.18 Low Vacuum Generated PT5

Probable Cause

Corrective Action

Vacuum Venturi supply pressure or
flow requirement is insufficient.

Vent isolation valve, MV 22, is closed.

Verify aVenturi supply of 75-95 psig
(5.2-6.6 barg) at 50-60 slpm (106-127
cfh) is obtainable.

Open manual valve, MV 22.

PT8 (Purge Header Transducer) Alarms

The following are possible purge header transducer alarms. This transducer is
located downstream of the purge panel and purge purifier (if installed).

9.6.19 High Purge Delivery PT8 or Very High Purge Delivery

PT8

Probable Cause

Corrective Action

V4 (Purge Gas Inlet Valve) and check
valve failure resulting in process gas
entering the common purge header.

| AWARNING

Verify alarm was not caused by high
purge gas delivery pressure. If not,
assume V4 is leaking and purge panel,
purge purifier and purge cylinder are
contaminated with process gas. Take
appropriate action. Contact an Air
Products Representative for assistance.

If V4 isleaking and purge panel, purge
purifier and purge cylinder are contaminated
with process gas. Take appropriate action.
Contact an Air Products Representative for
assistance.

Air Products and Chemicals, Inc.
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Scale Alarms

Thefollowing is a possible scale alarm.

9.6.20 Low Cylinder Weight or Very Low Cylinder Weight

Probable Cause Corrective Action
Process cylinder weight is below Change cylinder following procedure
setpoint. found in process cylinder change

proceduresin Section 8.3.2.
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Section 10: Maintenance

10.1 Warranty

Seller warrants the Equipment manufactured by it to be free from defectsin
material and workmanship at the time of shipment from Seller's factory for a
period of twelve (12) months from the date of shipment, (herein referred to as the
"warranty period"). If, during the warranty period, any part of such Equipment is
found to have been defective or damaged at the time it was shipped, at Seller's
option it will either be repaired at Seller's factory, or it will be replaced by a similar
part provided that Buyer gives Seller immediate written notice upon the discovery
of any defective or damaged items, whereupon Seller shall have the option of
requiring the return of the defective material to establish the claim. This warranty
Is expressly conditioned upon installation of the Equipment in accordance with the
Equipment drawings and instructions of the Seller, and upon Buyer availing itself
of the services of Seller'sinstallation and startup advisors, to ensure the correct
installation and successful operation of the equipment.

Asto al apparatus and products not manufactured by Seller which are component
parts of the Equipment, furnished by Seller, Seller's only obligation shall be to
obtain for Buyer such warranties or guarantees are obtainable from the
manufacturer's. Such warranties or guarantees shall extend over the longest period
of time obtainable in thisinstance without payment by Seller of additional
consideration therefor, and Seller shall use reasonable efforts to require its vendors
to fulfill obligations of their warranties of guarantees on such apparatus or
products furnished in connection with this quotation or any contract resulting
therefore.

The replacement or repair of defective parts, as aforesaid, shall be Buyer's only
remedy for breach of the material and workmanship warranties of Seller. Asto the
Equipment of other manufacturers, resort shall be had against such manufacturers
only. No alowance will be made for repairs or aterations made without the
written consent of Seller, in which event all Seller's warranties hereunder shall be
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void and of no effect. Buyer agrees to assume responsibility and pay for such
defects which are attributable to it and for damages which may occur to the
Equipment after delivery toit. Seller shall not be responsible for any defects due
to or caused by normal wear and tear, corrosion, erosion or disregard of Seller's
operating and maintenance instructions, or improper use of equipment.

10.2 Routine Maintenance

The following maintenance needs to be done at the indicated times.

ACAUTION

AWARNING

Maintenanceis only to be performed by
trained personnel who understand the
hazards of the system.

Before attempting to service the system
components, all pressurein the system
should be relieved and electrical power to
the system turned off. Close the cylinder
valve(s) and then vent all pressurein the
system. Purge out all processgaslines
and seal them. The process gas cylinder
must be removed from the gas source
system following the process cylinder
proceduresin Section 8.3.2 of this manual.
Tag out and lock out the cylinder valve(s)
(see Section 1.11) to prevent opening while
serviceis being performed. Oncethe
maintenance is complete, helium leak test
the system using a mass spectrometer.
Follow the start-up procedure, in Section
8.4.

Air Products and Chemicals, Inc.
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Personal injury or death may result if

IAWARN'NG proper personal protective equipment

(PPE) is not worn when performing
troubleshooting. See Section 1.9 of this
manual for the proper PPE.

When piping is added, proper labels must
AWARN'NG be affixed to critical components. Failure
s —— 10 |label correctly could result in
Inadvertent operation of system, possible

resulting in personal injury or death.

When performing maintenance on a Gas
AWARN'NG Guard system where piping is replaced or
e ——  added assure mounting supports and

: brackets are installed. Failure to attach
this hardware could result in leaks and
personal injury or death.
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Preventative Maintenance — Mechanical Components
NOTE: Asterisk (*) indicates that Preventative Maintenance task requires a shutdown.

Component

Task

Minimum Frequency

Process Piping &
Components

Purge with clean, dry, inert gas to achieve Air Products
recommended purity levels. Refer to Gasguard™ Position
Paper on Gas Panel Purging 3EQ95018. Minimum
recommended purity level for purge gas is 99.999% and
<1ppmv H20 to maintain mechanical integrity. A higher level
of purge gas purity may be required to meet customer process
specifications.

Corrosives: Every cylinder
change and at the start of an
extended shutdown. It is
recommended that panels in
corrosive service (including
standby side) be purged at
least once every 3 months.

All other process gases:
Every cylinder change

Cylinder Connection
Gasket/Filter

Replace gasket each time the cylinder connection is broken.
Do not reuse.

As required

Process/Purge Pigtail

Examine cylinder connection face seal for scratches,
plugging, or corrosion. Replace the pigtall if there is evidence
of damage.

Every cylinder change

Check flexhoses for signs of wear.

Every cylinder change or every
3 months (whichever comes
first)

Replace as recommended.

See Section 10.3

Cylinder Connection
Gasket/Filter

Replace gasket each time the cylinder connection is broken.
Do not reuse.

As required

Process/Purge Panel

Visually inspect for damage, leaks, or malfunctioning
components. Check process and purge pressures for
readings that are outside of the specification range (found in
Section 11 of operating manual) or dramatic changes from
previous values. Observe the interior of the gas cabinet for
any signs of corrosion or gas leakage. Verify that pneumatic
tubing is securely connected to valve actuators.

Every cylinder change or
Every 3 months (whichever
comes first)

Cabinets and Frames

Sweep enclosures and racks. Clean all external surfaces with
a clean damp cloth. Clean the interior cabinet enclosures and
rack frames. Caution: Use a damp cloth only on the outside
of the controller. Do not clean controller interior. Especially in
hazardous areas, DO NOT rub the surface of the screen with
a dry cloth. This could generate an electrostatic charge. When
cleaning the controller face, take measures to prevent an
electrostatic discharge such as earth band, ionic shower, etc.
Caution: Do not use pressurized water to clean inside or
outside of source systems as serious damage could occur to
the electronic components.

Every 3 months unless the
equipment is located in a
cleanroom environment.

Cleanroom units should be

cleaned as necessary.

Cabinet Door/Window

Verify that self-closing mechanism functions properly. Inspect
hinges and gaskets for damage or excessive wear. Look for
aging, cracks, and peeling of the gaskets. Also check the
surface onto which the gaskets seal. Look for oxidation,
corrosion, and foreign material that would prevent proper
sealing.

Yearly

Cylinder Restraints

Visually inspect for wear. Verify cylinder is properly secured.

Every cylinder change or every
year (whichever comes first)

CONTINUED NEXT PAGE
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Preventative Maintenance — Mechanical Components (Continued)
NOTE: Asterisk (*) indicates that Preventative Maintenance task requires a shutdown.

Component

Task

Minimum Frequency

Pressure Monitors
(Transducer, Switch,
Transmitter, Gauge)

Check pressure readings against the cylinder change
checklist pressure readings. If process gas pressure must be
adjusted, monitor the delivery pressure for a smooth increase
or decrease.

Every cylinder change

Verify zero.

Yearly

*Function Test Pressure Switches for safety critical alarms.
Where applicable, verify:

e  High pressure cylinder shutdown
e  High pressure delivery shutdown
e  Co-axial high/low pressure shutdown

e Low pressure excess flow alarm

Every 2 years

Regulator Check downstream pressure. Daily
Toxics, Corrosives and Pyrophorics only: Visually examine Annually
exterior of the regulator and connections for signs of external
leakage.

Regulator Bonnet Vent Pyrophorics only: Visually examine exterior of bonnet piping Yearly

Piping

for signs of blockage, silane dusting, leakage, etc. Verify vent
is routed to safe location. Caution: Do not attempt to clean
blockage until verifying that there is no gas present.

Excess Flow Switch

* Test Excess Flow Switch.

Every 2 years

Safety Relief Valves

* Test safety relief valves (or replace with new) to ensure they
relieve at manufacturer's specified pressure setting. Replace
any defective safety relief valves. Caution: Shut down piping
circuit and remove SRV before performing test. Never
intentionally overpressurize the system components.

Corrosives: Every 3 years or as
dictated by local code
(whichever comes first)

All others: Every 4 years or as
dictated by local code
(whichever comes first)

Purifiers

Replace as recommended.

See Engineering Specification
4WEQ-9509

Vacuum Venturi

Verify vacuum readings.

Every cylinder change

Exhaust Ventilation Inlet
Filter

Check for clogging.

Monthly

Replace or clean as required.

As necessary

Analog Exhaust Monitor
(i.e., Setra)

Verify zero.

Yearly

Exhaust Switch

Replace as recommended.

See Section 10.3

Exhaust Switch Pitot Visually inspect for damage. Yearly
Tube
Pneumatic Bulkhead Visually inspect for fatigue, cracking, or other damage. Yearly
CONTINUED NEXT PAGE
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Preventative Maintenance — Mechanical Components (Continued)
NOTE: Asterisk (*) indicates that Preventative Maintenance task requires a shutdown.

Component Task Minimum Frequency

Pneumatic Tubing Examine for cracking or signs of wear. Replace as required or Indoor: Yearly

recommended.

Qutdoor: Every 6 months
UV/IR Detector Clean housing glass. Verify that the detector is aimed in the Indoor: Every 6 months
roper direction.

prop Outdoor: Monthly

* Test UV/IR detector. Yearly
UV Source for auto self- | Replace as recommended. See Section 10.3
check
Temperature Switch * Test temperature switch. Every 2 years
Scales Verify zero or calibrate to known weight. Yearly or at every cylinder

change if cylinder life exceeds 1
year.

Sprinklers Inspect for corrosion or damage. Verify that wax coating is Yearly

intact. Verify that discharge path to cylinder is clear.
VCR Gaskets Replace each time a connection is broken. Do not reuse. As required
Cylinder Heaters (TCU, | Test over-temperature interlocks. 2 years
Temperature Control
Units)
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Preventative Maintenance — Electrical Components
NOTE: Asterisk (*) indicates that Preventative Maintenance task requires a shutdown.

Component

Task

Minimum Frequency

Power Supply

Replace as recommended.

See Section 10.3

Verify power supply voltage is between 5.1 and
5.2 Vdc. Adjust as necessary following proper
Air Products operational procedures.

Yearly

Surge Protector

Check LED. If LED is Red, the surge protector
must be replaced.

Yearly

Instrument Air Pressure
Switch

Check that pressure switch and gauge are in
working condition.

Yearly

LCD Screen

Check for readability and brightness. Adjust
contrast as necessary. Replace backlight as
necessary.

Yearly

E-Stop

* Test E-Stop.

Every 2 years

Keypad Membrane

Check each dome button. Look for mis-keying
and multiple stroking. Check for proper sealing
of adhesive around edge of graphic.

Yearly

EMI/RFI Gasket

Look for aging, cracks, and peeling of the
gaskets. Also check the surface onto which the
gaskets seal. Look for oxidation, corrosion, and
foreign material that would prevent proper
sealing.

Yearly

Door Hinges

Check resistive hinges and adjust accordingly.

Yearly

Door Locking Prop

Check that prop locks and stays in place until
locking button is depressed.

Yearly

Solenoids

Verify that LED on solenoid lights when
component is activated. Gas should flow
through the solenoid. Verify that the pressure
is off within the required response time. Listen
for leaks inside the controller. Check that the
pneumatic supply does not exceed the
maximum recommended pressure.

Yearly

Z-Purge Switch

* Test switch.

Yearly

Power and signal wiring

Visually inspect for insulation damage,
corrosion, shortages.

Yearly

Grounding Connections

Verify that there is minimum resistance in
ground line as specified in Section 4.1 of the
Gasguard Operations manual. Tighten
connections as needed.

Yearly
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10.3 Component Expected Life

This section provides the expected life of several system components. The listed
expected life is the length of time during which the component, with proper care

and handling as outlined in Section 10.2, is expected to function properly. At the
end of the expected life, the component should be replaced to ensure the safe and
proper functioning of the system.

Mechanical Components Expected Life

Component

Expected Life / Recommended Minimum
Changeout Frequency

Cylinder Connection Gasket

Every cylinder change

Process Pigtail

Corrosives/Diborane/Pyrophorics: 3 years

SST tubing for Noncorrosives: 5 years

Flexhose for inert service: 6 years

Flexhose for flammable service: 3 years

Conical Filter (downstream of pigtail)

Corrosives/Diborane/Pyrophorics: 3 years

Noncorrosives: 5 years

Pressure Transducers

10 years

Process Regulator

Diborane: 2 years

Corrosives: 5 years

All others: 10 years

Purge Regulator 10 years
Excess Flow Switch 10 years
Valves 10 years
Purifiers See 4WEQ-9509
Purge Pigtail SST Tubing: 10 years

Flexhose: 6 years

Pressure Transducers 10 years
Valves 10 years
Vacuum Venturi 10 years
Exhaust Ventilation Inlet Filter 10 years
Analog Exhaust Monitor 10 years
Exhaust Switch 2 years

Pneumatic Bulkhead & Tubing

Outdoor: 2 years

Indoor: 10 years

CONTINUED NEXT PAGE
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Mechanical Components Expected Life (Continued)

Component Expected Life / Recommended Minimum
Changeout Frequency
UV/IR Detector 10 years
UV source for auto self-check 3 years
Temperature Switch 10 years
Pressure Switch (Coaxial Tubing) 10 years
Scales 10 years

Electrical Components Expected Life

Component

Expected Life / Recommended Minimum
Changeout Frequency

Power Supply

5 years

Surge Protector

Changeout as necessary.
Expected Life is 10 years with no power surge.

LCD Backlight

Changeout as necessary.
Expected Life is 5-10 years

EMI/RFI Gasket

Indoor: 10 years

Outdoor: 10 years

System Controller

10 years

Revision — March 2007
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Section 11: System Specific
Information

This section is provided as a placeholder for information specific to the system.
Some information is supplied with the equipment separate from the manual or may
be supplied upon request.
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11.1 System Specifications

The specifications for the system follow this page.

Air Products and Chemicals, Inc.
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11.2 AP10 Recommended Spare Parts

11.2.1 AP10 Controller Spare Parts

Critical
Spare Recommended
Part Spare Part APCI
Item | Category (Qty) (Qty) Manufacturer Part # | Description
1 CPU 1 0 Arcom 174391 | VIPER CPU Board, w/standoffs,
Arcom part # 7000-12297-005-101
2 Analog 1 0 Arcom 122254 | Analog to Digital Converter, Arcom
part # AIM104-Analog-1/0 J693
3 Analog 1 0 APCI 134991 | Analog Filter Board (16 channel)
4 110 1 0 Micronix 123027 | I/O Board, w/standoffs, 48 DO
5 Relay 1 0 Arcom 122238 | I/O Board, w/standoffs, 8 Relay, 8 DI,
Arcom part # AIM104-RELAY8/IN8
6 Display 1 0 Arcom 122239 | Touch Screen Controller, Arcom part
#TSC1
7 Display 1 0 NEC 123245 | Display
8 Display 1 0 NEC 123159 | Inverter Board
9 Fuse 5 0 Littlefuse 41662 Fuse 500MA Sub-miniature,
10 Graphics 1 0 APCI 152090 | Graphic Overlay/Touch Screen
Assembly
11 Pressure 1 0 Micro 809- Differential Pressure Switch, For Z-
Switch Pneumatic 418802 | Purge, 0.1"H20, N.O., 1/16" Barbed
Logic Special.
12 Solenoid 1 0 SMC 287- APx 16-Point Solenoid Bank, 10V
and 606437 | without Pilot Valve
Digital
13 Solenoid 1 0 SMC 287- APXx 16-Point Solenoid Bank, 10V with
and 606441 | Pilot Valve
Digital
14 Solenoid 1 0 SMC 287- APx16-Point Solenoid Bank 13V
and 606438 | without Pilot Valve
Digital
15 Solenoid 1 0 SMC 287- APx16-Point Solenoid Bank 13V with
and 606442 | Pilot Valve
Digital
16 Power 1 0 Integrated 195764 | Power Supply, 24 VDC
Supply Power Designs
17 Circuit 1 0 ABB 123077 | Circuit Breaker, 3 Amp, UL 489
Breaker
18 Solenoid 1 0 SMC 287- Instrument Air Gauge / Switch,
and 606454 | N.O./N.C.
Digital

Revision — September 2011
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Critical
Spare | Recommended
Part Spare Part APCI
Item Category (Qty) (Qty) Manufacturer Part # | Description
19 Power 1 0 APCI 809- Surge Protection Kit contains Base
Supply 607198 | and Plug
20 Miscellane 1 0 APCI 123626 | Master Interface PCB to Optional
ous Arcom Relay PCB Kit
21 Miscellane 1 0 APCI 123627 | Supervisory PCB
ous
22 Power 1 0 APCI 191771 | Redundant Power Supply PCB
Supply
23 I/0 1 0 APCI 124780 | System I/O PCB
24 I/0 1 0 APCI 123625 | Door I/0
25 I/0 0 1 APCI 123626 | Relay Output Kit (#17-24)
26 Analog 0 1 APCI 129039 | Analog Input Kit (#17-32)
27 Heater 0 1 Caliente 133937 | Heater, 100W/100-240V/w CTSTAT-
0008
28 Miscellane 0 1 Allen Bradley 287- Push Button - Mushroom Head - Red -
ous 604539 | Maintained Push/Pull Twist to
Release.
29 Miscellane 0 1 Mallory / 287- Mallory Sonalert Horn
ous Sonalert 606452
30 Miscellane 0 1 APCI 287- 41 Pin Connector PCB
ous 606446
31 Graphics 0 1 APCI 123395 | Graphic AP10 Logo with Z Purge
Warning
32 Graphics 0 1 APCI 123492 | AP10 Graphic Overlay Optional Valve
Legend
33 Power 0 1 APCI 130369 | Dual Power Supply Kit
Supply
34 Miscellane 0 1 APCI 130370 | Weather Protection Kit
ous
35 ARS 0 1 APCI 186465 | ARS PCB for Cab/VMB
36 ARS 0 1 APCI 193705 | ARS PCB for Univ Pgtl
37 ARS 0 1 APCI 193299 | ARS CPU for Cab/VMB w/ software
preload
38 ARS 1 APCI TBD ARS CPU for Univ Pgtl w/ software
preload
39 Hardening 0 1 APCI 188302 | Wire Management Kit
40 Hardening 0 1 APCI 184466 | ARS Kit
41 Hardening 0 1 APCI 188507 | Dual Circuit Breaker/Surge Suppresor
Kit
42 Hardening 0 1 APCI 188812 | AP10 Hardening Kit

Air Products and Chemicals, Inc.
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11.2.2 Source Recommended Mechanical Spare Parts
Process Panel

Process Pigtall

Purge Pigtall

Purge Panel

Purge Purifier (if used)

Process Purifier (if used)

Process Out Spool

Process Crossover Spool (if used)
Purge Crossover Spool

Vacuum Venturi Spool

Contact Air Products and Chemicals, Inc. when ordering spare parts. Y our

egui pment commodity code number will be required when placing your order. The
commodity code number can be found on the enclosure door, cylinder rack frame
or cylinder wall mount frame.

MODEL nmu@ﬂi:
[est3s ]

/! EQUIPMENT NUMBER - SERIAL NUMBER _

Figure 1: Equipment Commodity Code Number on an AP10 Gas Cabinet
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Figure 3: The AP10 Gas Cabinet equipment commodity code number (circled

above) can be found on the enclosure door.

Air Products and Chemicals, Inc.
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Appendix

Appendix

The Appendix contains the SEM C-QAF030 "UHP Tubing and Fitting
Specification”. Compressed Gas Association Technical Bulletins TB-9-1993
“Guidelines for the Proper Handling and use of the CGA 630/710 Series “Ultra
High Integrity Service” Connections’ and TB-4-1999 “Torque Guidelines for
Sealing CGA Outlet Connections’ are also included.
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Semiconductor Equipment Manufacturing Center

AIR 1.
PRODUCTS £=
Quality Assurance Work Instruction: Document No.: QAF030
UHP Tubing and Fitting Specification Revision: A
Req)onsi ble Department Revision Date: 24 FEB 97
Quality Pagelof 6
1.0 Purpose:
To establish the minimum requirements for materials, dimensional tolerances,
surface finishing, cleaning, testing, inspection, certification, and packaging for
stainless steel tube and fittings used in ultra high purity applications.
2.0 Scope:
This specification shall apply to all tubing and fittings purchased for use in all
ultra high purity piping installations for the electronics industry.
3.0 Responsibility:
3.1 The Materials Management group of SEMC is responsible for communicating
this requirement to its vendors and ensuring their full compliance.
3.2  The vendor shall review and respond to this specification on a line by line basis
confirming acceptance or exceptions to each requirement.
3.3  The vendor shall provide any additional steps above and beyond the
requirements of this specification for review.
4.0 Definitions: (None)
5.0 References:
5.1 Electronics Engineering Worldwide Standard EES 005, 0.250" and 0.375'
UHP and HP Tubing and Fittings.
5.2 ASTM A269 - Specification for seamless and welded austenitic stainless
steel tubes for general service.
5.3 ASTM A479 - Specification for general requirements for carbon, ferritic alloy,
and austenitic alloy steel bar.
54 ASTM A632 - Specification for seamless and welded austenitic stainless

steel tubing (small diameter for general service).
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55

ANSI/ASME B46.1 - 1985 - Specification for surface texture-surface
roughness, waviness, and lay.

6.0 Procedure:

6.1

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

6.2

6.2.1

6.2.2

General Requirements

All tube and bar stock shall be produced from ASTM grade TP316L raw
material unless specified in the purchase order. Tubing sized smaller than 3"
shall be seamless and larger than 3" may be welded.

Stainless steel tubing shall be bright annealed at the producing mill in a dry
hydrogen atmosphere (dewpoint <-40°C) or vacuum annealed (10 micron
Hg) to a Rockwell Rb 90 maximum hardness.

The sulfur content of fittings and tubing shall be in the range of 0.005-0.017
percent; type 316L VAR and VIM\VAR a maximum of 0.005%. VAR or
VIM/VAR will be specified in the purchase order. This range is an actual
range and does not allow for rounding of numbers as set forth in

ASTM A269.

Tubing shall conform to the requirements of ASTM A269 for sizes one-half
inch diameter and larger and ASTM A632 for sizes smaller than one-half
inch, except where specified differently within this specification.

Bar stock shall conform to the requirements of ASTM A479, except where
specified differently within this specification.

Dimensional Tolerance Requirements:

End connections on tubing and fittings shall be faced and squared to plus or
minus one-half degree for sizes 1/4" through 3/4" inclusive. Squareness of
1" and larger shall be +.006". All ends shall be fully prepped and suitable for
installation with automatic orbital welding equipment.

Acceptable dimensional tolerances shall not exceed the limits listed below:

Dimension Component Tolerance
Linear Fittings +-.015"
Angular Fittings +- 1/2 degree
Wall Thickness Tube and Fittings +- 10%

(including saddle area of tees)
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6.3

6.3.1

6.4

6.4.1

6.4.2

6.5

6.5.1

6.5.2

6.5.3

Outside Diameter; Tube and Fittings

1/4" up to not including 1/2", +0.004"/-0.000";
1/2" to not including 1-1/2", +- 0.005";

1-1/2" up to not including 3-1/2", +- 0.010";
3-1/2" up to and including 4"; +- 0.015"

Interior Surface Finish Requirements:

The interior surface of each tube and fitting shall be electropolished to a
microinch surface roughness standard of 7 Ra microinch average (10 Ra
maximum).

Gases and Deionized Water for Drying, Cleaning, Testing:

Argon or nitrogen used for drying and packaging shall be supplied from a
liquid source and have the following point of use quality:

Minimum purity: 99.998 percent

Moisture: Less than 1 ppm
Oxygen: Less than 3 ppm
Total Hydrocarbons: Less than 1 ppm

Filtered to no more than 10 particles per scf larger than 0.02 microns at point
of use.

Deionized water used for cleaning shall have the following minimum point of
use requirements and be verified on a monthly basis by an independent
laboratory:

Resistivity: 18 megohm centimeters @ 25°C minimum

Total Organic Carbon: Less than 50 ppb

Viable Bacteria Colonies: Less than or equal to ten/100 milliliters
Filtered to: 0.1 microns at point of use

DI water purity shall conform to the guidelines set forth be SEMI.

Tube Cleaning:

After electropolishing, tubing shall be final cleaned with deionized water as a
final cleaning agent and dried with filtered nitrogen. Freon shall not be used
as a cleaning agent.

Final cleaning of tubing shall be performed under Class 100 clean room
conditions.

Tube washing shall utilize heated DI water (609C, minimum). The tube shall
be flushed with heated DI water until the resistivity of the effluent measures
at least 17.5 Megohm-cm for diameters less than 3 inches and 17.0
megohm-cm for diameters greater than or equal to 3 inches.
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6.5.4

6.6

6.6.1

6.6.2

6.6.3

6.7

6.7.1

6.7.2

6.7.3

6.7.4

6.8

6.8.1

6.8.2

6.8.3

6.8.4

6.8.5

The tube shall be blown dry with heated nitrogen gas

Fittings Cleaning

Final cleaning of fittings shall be performed under Class 100 environment.
Fittings shall be flushed with heated DI water ( 600C) minimum.

Fittings shall be blown dry with heated nitrogen gas

Packaging:

Tubing ends shall be sealed with polyethylene caps pressed over polyamide
nylon squares (1.75 mil) after being purged with nitrogen. Polyethylene bags
(6 mil) shall then be placed over each end and taped to the tube a minimum
of 3" from the end of the tube, using clean room tape. The entire tube shall
then be closed in a 6 mil polyethylene bag and heat sealed at both ends.

Fitting ends shall be packaged in a heat sealed nylon bag with a heat sealed
polyethylene bag over the nylon bag in a Class 100 environment.

Pack and ship to prevent damage to double bagging, tubing, and fittings.

Finished components shall be mill and heat traceable and permanently
marked for correspondence to the applicable mill test reports.

Inspection and Testing:

All tests and inspections required in this section shall be performed for each
order unless otherwise stated in the purchase order. The vendor shall
provide a detailed procedure for each test required in Sections 6.9.1.2 -
6.9.1.10 for APCI review and acceptance.

One hundred percent (100%) of components shall be visually inspected to
assure that interior surfaces exhibit no macroscopic pitting, staining, or
discoloration as can be detected with the unaided eye.

A statistically valid sample of tubes and fittings shall be measured with
calipers and/or micrometers or by other repeatable methods to verify
conformance to the critical dimensional requirements and monitor process
control. Critical dimensions will be identified in the purchase order.
Statistical procedures must be submitted to APCI for review and approval
prior to receipt of material.

All welded fittings shall be inboard helium leak tested to a 1 x 10-9 atm
cc/sec gaseous helium with a mass spectrometer leak detector.

Finished tube and fittings in each lot shall be measured for interior surface
finish with a stylus type measuring device in accordance with ASME B46.1 -
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6.8.6

6.8.7

6.8.8

6.8.9

6.8.10

6.8.11

6.8.12

1985. Surface roughness shall be measured at three locations for each
piece tested. Sample quantity for tubing shall be 10% of tube ends and 1%
of middle sections. Sample quantity for fittings shall be 10% of fitting ends.
The average of the readings shall not exceed 7 microinch Ra with no single
reading above 10 microinch Ra. Sampling length cutoff shall be 0.030" and
traverse length will be 0.150".

Scanning electron microscopy (SEM) photographs of finished component
surfaces shall be analyzed for each machining, honing, polishing, or
electropolishing process change or supply of material other than stainless
steel. SEM analysis shall verify that no more than 40 defects shall be
distinguishable in a 3600X field of view. A sample shall be taken from the
middle of the tube or fitting. The test method shall conform to SEMATECH
standard 90120401A-STD.

Chemistry analysis (ESCA) of electropolished surfaces shall be performed
for each electropolishing process change to verify surface elemental
composition. Elemental composition shall be expressed in atomic percent
units and shall verify chromium to iron ratio of 1.5:1 and a minimum
chromium oxide to iron oxide ratio of 3:1 for stainless steel.

Moisture testing shall be performed on one length of cleaned and packaged
tube from each heat for each size (O.D. and nominal wall thickness). Testing
shall verify the addition of less than 1 ppm moisture to nitrogen gas as
described in Section 8.1 of this specification while flowing N2 gas at a flow
not to exceed 10ySCFH/IN2.

Particle testing shall be performed on one length of cleaned and packaged
tube from each size (O.D. and nominal wall thickness). Testing shall verify
that particle counts be no more than 10 per cubic foot of size greater than or
equal to 0.1 microns and zero particles of size 0.3 microns or larger while
flowing nitrogen gas at a velocity of 133 ft/sec.

A weld test shall be performed for each heat and lot number of material that
is used. Weld tests on fittings can be avoided by completing this
requirement on the tube that will be used to make the fitting. The test welds
shall be made per Semiconductor Equipment Manufacturer Center
specification, QAF020. Weld test shall be deemed acceptable if no internal
discoloration of the weld is visible. Samples can be developed between
APCI and the tube vendor to judge acceptable welds.

A Rockwell hardness test shall be performed on each mill heat of material to
assure a Rockwell Rb 90 maximum hardness. This test shall be performed
for each size after "pulling".

APCI reserves the right to source inspect all tubing and fittings and inspect
the manufacturers facilities upon request.
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6.9 Reports and Certifications:

6.9.1 The vendor shall supply the following reports and certifications as follows:

6.9.1.1 One set of reports shall be sent to SEMC QA prior to receipt of material at
SEMC. The components will be cross referenced to the received reports
for acceptable vendor traceability numbers.

6.9.1.2 Mill Test Reports

6.9.1.3 Certificate of compliance to the specifications within this document.
Reference to pre-approved exceptions to this Work Instruction.
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Appendix B

This Appendix contains the Nitrogen (N2) Material Safety Data Sheet.
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AIR 1.
PRODUCTS e

Material Safety Data Sheet

Version 1.6
Revision Date 07/20/2004

MSDS Number 300000000049
Print Date 02/25/2007

1. PRODUCT AND COMPANY IDENTIFICATION

Product name

Chemical formula
Synonyms

Product Use Description

Company

Telephone

Emergency telephone number

Nitrogen
N2

Nitrogen, Nitrogen gas, Gaseous Nitrogen, GAN

- General Industrial

- Air Products and Chemicals,Inc

7201 Hamilton Blvd.
Allentown, PA 18195-1501

. B00-345-3148

800-523-9374 USA
01-610-481-7711 International

2. COMPOSITION/INFORMATION ON INGREDIENTS

Components CAS Number Concentration
(WVolume)
Nitrogen T727-37-9 100 %

Concentration is nominal. For the exact product compaosition, please refer to Air Products technical

specifications.

3. HAZARDS IDENTIFICATION

Emergency Overview
High pressure gas.

Can cause rapid suffocation.

Self contained breathing apparatus (SCBA) may be required.

Potential Health Effects
Inhalation

Eye contact
Skin contact
Ingestion

Chronic Health Hazard

Exposure Guidelines

In high concentrations may cause asphyxiation. Asphyxiation may bring about

' uncensciousness without warning and so rapidly that victim may be unable to

protect themselves.

No adverse effect.

No adverse effect.

Ingestion is not considered a potential route of exposure.

Not applicable.

Air Products and Chemicals,Inc
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Material Safety Data Sheet

Version 1.6 MSDS Number 300000000049
Revision Date 07/20/2004 Print Date 02/25/2007
Primary Routes of Entry - Inhalation
Target Organs - None known.
Symptoms - Exposure to oxygen deficient aimosphere may cause the following symptoms:

Dizziness. Salivation. Nausea. Yomiting. Loss of mobility/consciousnass.

Aggravated Medical Condition

None.

Environmental Effects

Not harmful.

4. FIRST AID MEASURES

General advice - Remove victim to uncontaminated area wearing self contained breathing
apparatus. Keep victim warm and rested. Call a doctor. Apply artificial
respiration if breathing stopped.

Eye contact - Not applicable.

Skin contact - Not applicable.

Ingestion . Ingestion is not considered a potential route of exposure.

Inhalation . Remove to fresh air. If breathing has stopped or is labored, give assisted

respirations. Supplemental oxygen may be indicated. If the heart has stopped,
trained personnel should begin cardiopulmonary resuscitation immediately. In
case of shortness of breath, give oxygen.

5. FIRE-FIGHTING MEASURES
Suitable extinguishing media - All known extinguishing media can be used.

Specific hazards - Upon exposure to intense heat or flame, cylinder will vent rapidly and or rupture
violently. Product is nonflammable and does not support combustion. Move
away from container and cool with water from a protected position. Keep
containers and surroundings cool with water spray.

Special protective equipment . Wear self contained breathing apparatus for fire fighting if necessary.
for fire-fighters

6. ACCIDENTAL RELEASE MEASURES

Personal precautions . Evacuate personnel to safe areas. Wear self-contained breathing apparatus
when entering area unless atmosphere is proved to be safe. Monitor oxygen
level Ventilate the area.

Environmental precautions - Do not discharge into any place where its accumulation could be dangerous.
Prevent further leakage or spillage if safe to do so.

27
Air Products and Chemicals,Inc Nitrogen

Revision — March 2007 Page B -3




GASGUARD® System Manual

Material Safety Data Sheet

Version 1.6 MSDS Number 300000000099
Revision Date 07/20/2004 Print Date 02/25/2007
Methods for cleaning up . Ventilate the area.
Additional advice . If possible, stop flow of product. Increase ventilation to the release area and

monitor oxygen level. If leak is from cylinder or cylinder valve, call the Air
Products emergency telephone number. If the leak is in the user's system,
close the cylinder valve, safely vent the pressure, and purge with an inert gas
before attempting repairs.

7. HANDLING AND STORAGE

Handling

Protect cylinders from physical damage; do not drag, roll, slide or drop. Do not allow storage area temperature
to exceed 50°C (122°F). Only experienced and properly instructed persons should handle compressed gases.
Befare using the product, determine its identity by reading the label. Know and understand the properties and
hazards of the product before use. When doubt exists as to the correct handling procedure for a particular gas,
contact the supplier. Do not remove or deface labels provided by the supplier for the identification of the cylinder
contents. When moving cylinders, even for short distances, use a cart (trolley, hand truck, etc.) designed to
transport cylinders. Leave valve protection caps in place until the container has been secured against either a
wall or bench or placed in a container stand and is ready for use. Use an adjustable strap wrench to remove
over-tight or rusted caps. Before connecting the container, check the complete gas system for suitability,
particularly for pressure rating and materials. Before connecting the container for use, ensure that back feed
from the system into the container is prevented. Ensure the complete gas system is compatible for pressure
rating and materials of construction. Ensure the complete gas system has been checked for leaks before use.
Employ suitable pressure regulating devices on all containers when the gas is being emitted to systems with
lower pressure rating than that of the container. Never insert an object (e.g. wrench, screwdriver, pry bar, etc.)
into valve cap openings. Doing so may damage valve, causing a leak to occur. Open valve slowly. If user
experiences any difficulty operating cylinder valve discontinue use and contact supplier. Close container valve
after each use and when empty, even if still connected to equipment. Never attempt to repair or modify
container valves or safety relief devices. Damaged valves should be reported immediately to the supplier. Close
valve after each use and when empty. Replace outlet caps or plugs and container caps as soon as container is
disconnected from equipment. Do not subject containers to abnormal mechanical shocks which may cause
damage to their valve or safety devices. Never attempt to lift a cylinder by its valve protection cap or guard. Do
not use containers as rollers or supports or for any other purpose than to contain the gas as supplied. Never
strike an arc on a compressed gas cylinder or make a cylinder a part of an electrical circuit. Do not smoke while
handling product or cylinders. Never re-compress a gas or a gas mixture without first consulting the supplier.
Never attempt to transfer gases from one cylinder/container to another. Always use backflow protective device
in piping. When retuming cylinder install valve outlet cap or plug leak tight. Never use direct flame or electrical
heating devices to raise the pressure of a container. Containers should not be subjected to temperatures above
a0°C (122°F). Prolonged periods of cold temperature below -30°C {-20°F) should be avoided.

Storage

Full containers should be stored so that oldest stock is used first. Containers should be stored in a purpose build
compound which should be well ventilated, preferably in the open air. Stored containers should be periodically
checked for general condition and leakage. Observe all regulations and local requirements regarding storage of
containers. Protect containers stored in the open against rusting and extremes of weather. Containers should
not be stored in conditions likely to encourage corrosion. Containers should be stored in the vertical position and
properly secured to prevent toppling. The container valves should be tightly closed and where appropriate valve
outlets should be capped or plugged. Container valve guards or caps should be in place. Keep containers tightly
closed in a cool, well-ventilated place. Store containers in location free from fire risk and away from sources of
heat and ignition. Full and empty cylinders should be segregated. Do not allow storage temperature to exceed
a0°C (122°F). Return empty containers in a timely manner.

3T
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Material Safety Data Sheet

Version 1.6
Revision Date 07/20/2004

MSDS Number 300000000099
Print Date 02/25/2007

Technical measures/Precautions

Containers should be segregated in the storage area according to the various categories (e g. flammable, toxic,
etc.) and in accordance with local regulations. Keep away from combustible material.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Engineering measures

Provide natural or mechanical ventilation to prevent oxygen deficient atmospheres below 19.5% oxygen.

Personal protective equipment
. Self contained breathing apparatus (SCBA) or positive pressure airline with

Respiratory protection

Hand protection

Eye protection
Skin and body protection

Special instructions for
protection and hygiene

Remarks

mask are to be used in oxygen-deficient atmosphere. Air purifying respirators
will not provide protection. Users of breathing apparatus must be trained.

- Sturdy work gloves are recommended for handling cylinders.

The breakthrough time of the selected glove(s) must be greater than the
intended use period.

. Safety glasses recommended when handling cylinders.

Safety shoes are recommended when handling cylinders.

Ensure adequate ventilation, especially in confined areas.

. Simple asphyxiant.

9. PHYSICAL AND CHEMICAL PROPERTIES

Form

Color

Odor

Molecular Weight
Relative vapor density

Density

Specific Volume
Boailing point/range
Critical temperature

Melting point/range

. Compressed gas.

. Colorless gas

Mo odor warning properties.
o 28 g/mol

© 097 (ar=1)

o 0.075 1b/Mt3 (0.0012 g/cm3) at 70 °F (21 °C)

Mote: (as vapor)

13.80 ft3/lb (0.8615 m3/kg) at 70 °F (21 °C)

- 321 °F (-196 °C)
- 233 °F (-147 °C)
© 346 °F (210 °C)

Air Products and Chemicals,Inc
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Material Safety Data Sheet

Version 1.6 MSDS Number 300000000099
Revision Date 07/20/2004 Print Date 02/25/2007
Water solubility - 0029l

10. STABILITY AND REACTIVITY

Stability . Stable under normal conditions.
Hazardous decomposition - None.
products

11. TOXICOLOGICAL INFORMATION

Acute Health Hazard

Ingestion . No data is available on the product itself.
Inhalation - No data is available on the product itself.
Skin. - No data is available on the product itself.

12. ECOLOGICAL INFORMATION

Ecotoxicity effects

Aquatic toxicity . No data is available on the product itself.

Toxicity to other organisms  ©  No data available.

Persistence and degradability
Maobility - No data available.

Bioaccumulation . No data is available on the product itself.

Further information

No ecological damage caused by this product.

13. DISPOSAL CONSIDERATIONS

Waste from residues / unused : Contact supplier if guidance is required. Return unused product in orginal
products cylinder to supplier.
Contaminated packaging - Return cylinder to supplier.

14. TRANSPORT INFORMATION

CFR
Proper shipping name - Nitrogen, compressed
Class 122

alf

Air Products and Chemicals,Inc Nitrogen
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Material Safety Data Sheet

Version 1.6
Revision Date 07/20/2004

MSDS Number 300000000089
Print Date 02/25/2007

UN/ID MNo.

IATA

Proper shipping name
Class
UN/ID Na.

IMDG

Proper shipping name
Class
UN/ID Na.

CTC

Proper shipping name
Class
UN/ID Na.

Further Information

o UN1066

Nitrogen, compressed

- 22
- UN1066

NITROGEN, COMPRESSED

- 22
- UN1066

NITROGEN, COMPRESSED

- 22
- UN1066

Avoid transport on vehicles where the load space is not separated from the driver's compartment. Ensure vehicle
driver is aware of the potential hazards of the load and knows what to do in the event of an accident or an

emergency.

15. REGULATORY INFORMATION

OSHA Hazard Communication Standard (29 CFR 1910.1200) Hazard Class(es)

Compressed Gas.

Country Regulatory list Notification

USA TSCA Included on Inventory.
EU EINECS Included on Inventory.
Canada DsL Included on Inventory.
Australia AICS Included on Inventory.
South Korea ECL Included on Inventory.
China SEPA Included on Inventory.
Philippines PICCS Included on Inventory.
Japan ENCS Included on Inventory.

EPA SARA Title Il Section 312 (40 CFR 370) Hazard Classification:
Sudden Release of Pressure Hazard.

US. California Safe Drinking Water & Toxic Enforcement Act (Proposition 65)

This product does not contain any chemicals known to State of California to cause cancer, birth defects or any other

harm.

16. OTHER INFORMATION

NFPA Rating

Air Products and Chemicals,Inc
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Material Safety Data Sheet

Version 1.6 MSDS Number 300000000099
Revision Date 07/20/2004 Print Date 02/25/2007

Health
Fire
Instability
Special

mooo

HMIS Rating
Health -0
Flammability 0
Physical hazard 3

Prepared by - Air Products and Chemicals, Inc. Global EH&S Product Safety Department

For additional information, please visit our Product Stewardship web site at
http/fwww_airproducts.com/productstewardship/

Air Products and Chemicals,Inc Nitrogen
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APPENDIX C

Appendix C

This Appendix contains the Gasguard Pressure Equipment Directive (PED) Assessment

Certificate (the PED is applicable only to the European Community).

Revision — March 2007

C-1




GASGUARD® system Manual

AIR IIA‘ PED Assessment

in accordance with the Pressure Equipment Directive 97/23/EC

Air Products PLC, Hersham Place, Molesey Road, Hersham, Surrey. KT12 4RZ

Equipment Description: Gasguard™ UHP Delivery Systems
Fluid state: All
Fluid group: All
Design Pressure: All
Piping nominal size (DN): Less than DN25

[Less than one inch nominal diameter]
Classification according to Table 7: SEP

This equipment has been classified as SEP in accordance with Article 3, Section 1.3 of the Pressure Equipment Directive 97/23/EC on the basis that all
components contained herein are less than DN25. The equipment has been designed and manufactured following ‘Sound Engineering Practice’ and Air Products
Engineering Standards. Instructions for its safe use and installation are documented in the accompanying Operation and Installation Manual.

Air Products and Chemicals, Inc. Cc-2
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Appendix D: Acetylene Equipment Supplement

1.

Special Operating Instructions

11

1.2

1.3

Process Regulator

1.1.1 Warning! Do not set process regulator above 15 psig. Acetylene
may spontaneously decompose (explode) at pressures exceeding
15 psig.

1.1.2 Process regulators are located on the pigtail instead of the process
panel so that pressure is regulated < 15 psig throughout entire
system. The process regulators will not be displayed on the
controller screen.

Purging

1.2.1 Warning! Always evacuate acetylene from process panel and piping
before introducing purge gas. Acetylene may explode if pressurized
above 15 psig.

1.2.2 Warning! Never exceed 10 psig purge regulator setting or purge
inlet pressure. Residual acetylene may be compressed to a
dangerous level if pressure exceeds 15 psig. Maximum purge
pressure should not to exceed 10psig.

1.2.3 Caution: Do not pressurize downstream piping beyond outlet setting
of regulator. This will damage process regulator seat and prevent
backflow through process regulator to the CGA connection. High
purge pressure can also cause ‘low purge’ alarms on automated
systems because there is no backflow.

1.2.4 Do not install trickle purge gasket in purge line. The reduced flow
rate will cause auto-purge systems to ‘time out’ and shutdown on
low purge pressure alarm. Trickle purge valves are acceptable if
they are fully opened during auto-purge routines.

Determining Product Contents

1.3.1 Cylinder scales are recommended. Under normal operating
conditions, pressure measurement may not be an accurate
indication of remaining product. The cylinder pressure (PT1
reading) of dissolved acetylene is more significantly affected by
ambient temperature changes and product flow rates than a typical
compressed gas.

1.3.2 Where scales are not available, a combination of temperature and
pressure readings must be used to determine the remaining cylinder
contents. It is necessary to shutoff all flow and confirm that cylinder

Revision — March 2007 Page D -3
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contents have been stabilized at 70°F before relying on the
pressure reading alone.

2. Maximum System Flow rates

2.1

Maximum system flow should be limited in order to prevent acetone from
being withdrawn from the source cylinder and contaminating the delivered
product. The maximum recommended flow rate is 1/15" of the cylinder
contents on a continuous basis, and 1/10™ of the cylinder contents for peak
flows. For typical cylinders, these rates are:

A-size cylinder: Peak flow = 16.5 slpm
Sustained Flow = 11 slpm

C-size cylinder: Peak flow = 3.4 slpm
Sustained Flow = 2.3 slpm

3. System Options

3.1

3.2

3.3

3.4

3.5

Purge Inlet Regulator: On some systems, an optional regulator may have
been installed on the purge inlet line. This regulator can be used to reduce
incoming purge pressure coming from a shared house line.

Excess Flow Switch (EFS): Although an EFS is not a safety requirement
for acetylene, an EFS can be used to warn when flows exceed the
recommended limit and present a risk for acetone contamination. When an
EFS is selected, the alarm will be configured as a fault (standard EFS
alarms is a shutdown for other gas types). The recommended EFS float
sizes are:

A-size cylinder = 7132
C-size cylinder = D-float

Trickle purge Gasket: Not permitted in purge inlet line for auto-purge
systems. Refer to Section 1.2.4.

Scales: Scales are recommended to determine remaining contents in
cylinder. Process cylinder pressure readings are significantly affected by
temperature changes and product withdrawal rates.

Conditioning Cycle: The conditioning cycle is designed to help remove
impurities and residual purge gas after a cylinder change. To account for
the lower purge pressure, acetylene systems are pre-programmed with two
of these conditioning cycles as a standard. During the initial process gas
phase, the conditioning cycle will fill the piping with process gas and
automatically vent the initial charge instead of sending it downstream to the
tool. The number of conditioning cycles may be adjusted on site through
the face of the controller. If no cycles are desired, the value can be set to
zero.

Air Products and Chemicals, Inc. PageD -4
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4. Further Safety Information
4.1  Air Products Safetygram #38
Uses adic basis. Typicaliy.‘ for a cylinder
Acetyieﬁe Aoproximataly 80% of the annual manufactured after 1921, the shell is
General agept;?eggap?oéucligﬁof by requalified within 10 years of manufac-

Pure acetylene is a colorless, highly
flammable gas with an agreeable ethe-
real {ether-like} odor, but the odor of the
commercial purity grade is distinctively
garlic-like. Acetylene can be safely
stored and usad in cylinders filed with a
porous material and containing a sol-
vent (acetone) into which the acetylene
has besn dissolved.

Acetylene, when not dissolved ina
solvent {free acetylens), can begin to
dissociate (decompose) at pressures
above 15 pounds per square inch
gauge (psig). The products of dissocia-
tien are carbon, in the form of lamp-
black, and hydrogen. Considerable
amounts of heat are generated by dis-
soclation, which may produce explo-
sions of great violence.

Steal and wrought iron are recom-
mended for use in acetylene piping.
Rolled, forged, or cast steel, or mal-
leable iron fittings may be used. Cast
iron is not permissible for fittings.
Unalloyed copper, silver, or mercury
should never be used in direct contact
with acetylene since there is the possi-
biiity of forming explosive acetylides.
Wet acetylene will produce explosive
acelylides on copper, 70-30 brass, and
aluminum-bronze. Weight {(not pres-
sure) is used to determine the amount
of acetylene in a cylinder. The tare
weight is subtracted from the actual
weight, and the difference is multiplied
by 14.7 to determine the amount of gas
in standard cubic feet.

The molecular symbol for acetylene
is GaHa.

Toxicity

Acstylene is a simple asphyxiant and
anesthetic. Experiments have shown
there to be no harmiul effects from
chronic exposure to acetylene at high
concentrations.

Manufacture

Acetylene is manufactured by the reac-
ticn of water with calcium carbide. It is
also manufactured by thermal cracking
of hydrocarbons, or by partial combus-
tion of methans with cxygen.

2 @ Alr Products and Chemicals, Inc., 1934

States is used for chemical synthesas.
Acetylene has become increasingly
prominent as a raw material for a whole
series of organic compounds, among
them acstaldehyde, acetic acid, and
acetic anhydride. The remaining 20%
of the acetylene production is princi-
pally used for oxyacetylene cutting,
heat treating, and welding.

Containers

Acatylene cylinders contain a filler ma-
terial and a solvent in addition to the
safety relief devices, valves, and pro-
tection caps normally supplied on
standard-sized hollow steel cylinders
for compressad gas service.

Shell

The shell is manufactured according to
Department of Transportation DOT-8
or DOT-BAL specifications. It may have
formed sides and a welded bottom, or
be welded on the sides with a formed
pottom. They are used at a service
pressure of 250 psi at 70°F. The cylin-
ders are initially hydrostatically tested to
pressures two to thres times the ser-
vice pressure. DOT regulations require
that the shell of all acetylene cylinders
be inspected and requalified on a peri-

Molecular Weught

Specific Volume @ 68°F (20°C}, 1 atm
Flammable Limits @ 1 atm in air......
Autoignition Temperature @ 1 atm .
Flash Paint (Closed Cup) .

Specific Gravity, Gas (A!r 1) @ GB°F (20°G}, 1 atm
Specific Gravity, Liquid @ -116°F (-82°C), 1 atm .

Solubility in Acetone @ 59°F {'I 5"Cl, 1 atm
Solubility in Acetone @ 59°F (15°C), 12 atm ..

ture and every 10 years theraafter.
Shells manufactured prior to 1991
must be requalified by 2001, and every
10 years thereafter.

Filler Material

Early cviinders were completely filea:
with & porous filler material consisting
of diatomaceous earth {a porcus cal-
cium material formed from the accumu-
lation of small organisms on ocean and
lake beds millions of vears age), char-
coal, asbestes, and cement.
Diatomaceaus earth and charcoal
are the porous elaments, asbestos the
strengthening material, and the cement
is the binder. Present-day cylinders
have a silica lime filler to which some
manufacturers add asbestos, charcoal,
and other materials to provide a light-
weight filler with a higher porosity. The
filler materials must be correctly pro-
portioned to provide a homogenous
mass in such a manner as to com-
plately fill the shell within the maximum
clearances specified by DOT to resist
cracking of filler during rough handling
of the cylinder, and to obtain the best
acetylene charging and discharging
capabilities. DOT-8 or DOT-8AL speci-
fications define the requirement of the
porosity of the filler material. DOT regu-

0621_

2.5% - 100% (by volurmea)
i BB1PF (305°C)
LR -18°0)
..QEICLl ftfcu #. acetone
O _ﬂ.fcu, ft. acetone.

Cylinder Specifications

Nominal : - Full Capacity
- Dimension Empty Wt. Full Wi. eu. ft)
Size w/o valve (lbs.) {lbs.) Std. Press.
MC 4" x 12" 72 81/2 : 10
B 6" x 19" 221/2 2612 40
1 7" x 25" ; 47 521/ 75
2 8" x 30" 70 79 130
3 10" x 30" 100 113 190
4 12" x 36" 175 1973/4 330
5 12" x 39" 185 2093%a 360

P e
Safetygram-13
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lations require that the filler of all acety-
lene cylinders undargo a one-time in-
spection and requalification. Gylinders
manufactured after 1991 will be
requalified at least 3 years after but
pefore 20 years of the date of manufac-
ture. Cylinders manufactured before
1991 will be requalified before 2001.
The construction of acetylena cylinders
is shown by the cutaway views:
Figure 1, the large, and Figure 2, the
small-type cylinder.

Requalification of cylinder shell and
filler material can only be parformed by
a facility that has been authorized by
and registered with DOT.

Figures 1 and 2

Valves

The Compressed Gas Association
{CGA) and the American National Stan-
dards Institute have adopted a thread
size of 0.885 inch |.D.—14 threads per
inch. 1t is left-hand with internal threads,
accepting a buliet-shaped nipple. It is
designated as Valve Quilet No. 510
and shown in Figure 3. Figure 4 shows
the alternate CGA stendard valve outlst
used on some acetylene cylinders. The
valve outlet has a thread size of 0.825
inch 0.D.—14 threads per inch with
external right-hand threads.

CGA-510
.885-14 NGO-LH-INT.
1/4 NPT
\ e ¥
Acetylene
(POL}

Safety Devices

Protection against excessive tempera-
tures is provided in part by plugs filled
with fusible metal which malt at about
212°F. Smaller oylinders may have a
small passage in the valve body filled
with fusible metal. A fusible plug is
illustrated in Figure 5.

Never attempt 1o stop a fusible plug
leak by any means. Notify supplier
immediately.

Acetone is charged into the cylinder
and completely filis the pares of the
filer material. Acetone is the solvent
which will dissolve the acetylene gas
charged into the cylinder. DOT regula-
tions control the amount of acetone
and acetylene allowed in each size
cylinder.

Identification
Each cylinder is identified by:

1. DOT-8 or DOT-8AL, the specifica-
tions controlling the manufacture of
the cylinder.

2. The serial number, manufacturer's
symbol, and owner’'s symbol.

3. The date of tesl.

CGA-300
.825-14 NGO FlH-
HEX
Acetylene _L
{Commercial)

4. The tare weight, expressed in
pounds and aunces. The tare weight
includes the cylinder, filler, acetone,
valve, saturation gas and plugs, but
nct the eylinder cap.

5. Retest markings that indicate the
shell or filer was requalified.

Sizes of Cylinders

The table, Cylinder Specifications, lists
some of the physical specifications of
some of the more common sizes of
acetylene cylinders in service.

Shipment of Acetylene Cylinders

Shipments of acetylene cylinders by
highway transportation must conform
to Department of Transportation regu-
lations as set forth in the Code of Fed-
eral Requlations, Title 49, which
describes the labeling and identification
required. A DOT 4" x 4" flammable gas
label or tag is required for common
carrier shiprnents, Figure 6 illustrates
the label that is required.

Shiprments by air must conform with
Title 48 Code of Federal Regulations
(FAA Regulations). 49 CFR is the official
publication of the Department of Trans-
portation concerning transport of haz-
ardous materials by any mode. These
regulations are also found in the Civil
Aaronautice Board No. 82 Restricted
Articles Tariff No. 6-D, but the designa-
tion of this tariff may change from time
to time. The weight limitations for pas-
senger and cargo aircraft remain the
same.

Air Products and Chemicals, Inc
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Safety Considerations

Figure 7 shows the damage that can
be done to regulating equipment when
the basic safety rules governing the
handling and use of acetylene and
acstylens cylindars are violated.

" Users of acetylene should know and

understand the construction of the
cylinders and the properties of acety-
lene. The following basic safety rules
are a guide to storage, handling, and
use of acetylenea cylindars.

1.

Always store and use acelylena
cylinders in an upright position to
prevent loss of acetone which
reduces the cylinder’s ability to
held dissolvad acetylene.

Do not handie cylinders roughly or
carelessly to prevent damage to
the cylinder or the filler. Dropping
ovlinders can cause leaks to de-
velop at fuse plugs. Sharp dents in
the cylinder can break up the filler
in the arez of the dent and cause
voids where freg acetylene can
accumulate and decompose at
cylinder pressures.

Keep cylinders away from external
sources of heat, Cylinders are not
designed far temperatures in ex-
cess of 125°F (52°C). ‘

Figure 7

Protect the bottom heads of acety-
lene cylinders frem damp ground.

Seperate flammable gas cylinders
from oxygen and other oxidizing
gas cylinders during storage.
Separate full acetylene cylinders
from empty cylinders. Provide a
means of preventing cylinders from
falling if accidentally bumped.

Use regulators and pressure relief
devices when connecting cylinders
o circuits having lowar pressure
service ratings.

Always soap-test all regulator,
torch, hose, and cylinder connec-
tions befare placing acetylene
equipment in service. Leaksina
confined area can cause acetyiene
to collect and readily attain con-
centrations above the lower flam-
mability limit of 2.5 percent
acetylene in the air.

Do not use acetylene at pressures
above 15 psig, the pressure where
decomposition can begin, to avoid
explosion and fire hazard.

Remave leaking acetylens cylin-
ders to an open area and tag them
indicating the danger. Never at-
tempt to stop a fuse plug leak.
Notify your supplier immediately.

10.

In most cases, it is best o allow a
burning acetylene cylinder to burn
itself cut. The exception is small
fires at fitting connections which
can effeciively be extinguished by
applying a wet rag, wet asbestos,
or simitar types of material. Caution
must be exercised because the
heat from a small flame can meit
the fuse plugs and cause a rapid

-discharge of acetylene which can

produce a large fire. Water may be
effectively used to prevent involve-
ment of additicnal cylinders and to
protect equipment and property
adjacent to buming acetylens cylin-
ders. Adequate distance must ba
maintained batween personnel and
burning cylinders because cylin-
ders may rupture.

. Keep valves closed when cylindars

are not in.service or empty. At the
end of the shift or work day, close
the cylinder valve and bieed the
pressure off the regulator and torch
equipment. Keep cylinder caps on
the-cylinders provided with
threaded spuds when in storage or
heing moved.

. If an acetylene cylinder receives a

sharp or desp dent, tha metal is
gouged, or any other mechanical
defect, circle the defect with a
marking pen to alert the supplier of
the defect. Federal Law prohibits
persons, ather than cylinder manu-
facturers, from repairing acetylana
cylinders. Disposal of unservice-
able cylinders should only be at-

tempted by exparienced

personnel.
e i e e
Safetygram-13
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13. An acetylene cylinder valve should
not be opened more than approxi-
mately 1'/z turns.

14. To minimize the withdrawal of lig-
uid solvent, acetylene should be
withdrawn from the cylinder at a
rata not to excead 1/10 (One-tenth)
of the capacity of the cylinder per
hour during intermittent use. For full
withdrawal of the contents of the
gylinder cn a continuous basis, the
flow rate should be no more than
1/15 (one-fifteenth) of the capacity
of the cylinder per hour.

15. If a oylinder protective cap is ex-
tremely difficult to remove, do not
apply excessive force or pry the

- cap loose with a bar inserted into
the ventilation openings. Attach a
label or tag to the cylinder identify-
ing the problem and raturn the
cylinder to the supplier.

16. Wrenches should not be used on
valves eguipped with a handwhesl.
if the valve is faulty, attach a label

or tag to the cylinder Identifying the '

problem and return the cylindar to
the supplier.

17. Compressed gas cylinders should
not be refilled except by qualified
producers of comprassed gases.

18. Shipment of 2 compressed gas
cyiinder filled without the congent
of the owner is a violation of Fed-
eral Law.

BRI
Acetylene

Personnél Equipment

Safety glasses, safety shoes, and ordi-
nary work gloves are recommandsd for
cylinder handling. Welder's gloves,
welder’s goggles, leather sleeves, a
leather apron, and other standard pro-
tective equipment must be worn for
culling and welding operations.

First Aid

Persons who have become incapaci-
tated or comatose through the anes-
thetic action of acetylena or oxygen
deprivation should be moved promptly
to fresh air, If breathing has stopped or
is ineffective, assisted respiration is
essential. Give oxygen if available. Seek
medical assistance.

Fire Fighting

Since acetylene is a flammable gas,
caution should be taken in extinguish-
ing the fire until the source of acetylene
gas can be stopped. It is important to
prevent acelylene gas from collecting in
a confined area because the gas may
reignite and explode.

In all cases of acetylene cyiinder fires,
the area should be evacuated as quickly
as possible. Someone knowledgeable in
handiing acetylene fires should be left in
charge. If possible, first stop the flow of
acetylene gas by closing tha valve and
then cool all materials in the area below
the ignition temperature.

The tusible metal plugs at the tcp
and bottom of the cylinder will melt at
212°F. If the fusible metal plugs refieve,
flames can be projected approximatsly
15 feet from the top and bottom of the
cylinder. Dry powder or carbon dioxide
fire extinguishers can be used to extin-
guish small acetyiene flames. Fan
acetylene cylinder fire could involve
additional acetylene cylinders, it is very
important to spray a large quantity of
water on adjacent cylinders to cool the
cylinder and prevent the fusible metal
plugs on the adjacent cylinders from
becoming heated, melting, and dis-
charging additional acetyiene.

Air Products and Chemicals, Inc.
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4.2 CGA SA-2 2003 Acetylene Safety Alert

! COMPRESSED GAS ASSOCIATION, INC. SA-2—2003

‘ REAFFIRMED 2004

S AF ETY A L E RT 4221 WALNEY ROAD, 5TH FLOOR
CHANTILLY, VA 20151

7 703-788-2700

cga@cganet.com

ACETYLENE SAFETY ALERT

This alert is intended to communicate the dangers of using acetylene for anything other than its intended pur-
poses.

Over the years, there have been a number of reported incidents involving acetylene being used improperly. In.
1994 alone, there were two documented incidents brought to the attention of the Compressed Gas Association.
In both cases individuals were using acetylene to inflate either balloons or plastic shopping bags. The inflated
bags or balloons were then to be ignited to produce a large bang. In one case, an individual was burned over
50% of his body. in the other case, a father was not only killed by the shock wave in front of his children, but
some of his children suffered injuries too. Both incidents resulted in a significant amount of property damage as
well. Damage ranged from windows and doors being blown out of a warehouse to windows being shattered in
the neighborhood.

The same properties that make acetylene an atiractive gas for cutting and welding also make it an extremely
dangerous gas to abuse in this manner. Any effort to transfer or mix acetylene into another container including
a balloon, plastic bag, or another cylinder is highly dangerous. See CGA G-1, Acetylene, for additional informa-
tion.

Even under circumstances where a “knowledgeable” person thinks he or she can do it safely, “playing” with
acetylene is a very high risk activity. Acetylene can easily be ignited by static electricity. It is because of this
fact that plastic piping is not used in the transmission of acetylene.

Engaging in any practices such as these is exiremely hazardous. Not only can one be severely bumed by
acetylene’s high heat content, but one can also be killed or severely injured by the intense shock wave that
may be created by a small quantity of gas when ignited.

Please use this alert to communicate the hazards of acetylene abuse to your employees and custoers.
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For Your Safety, Read This First

/N WARNING

You must read and understand the Safety Information
Section of this manual before installing, operating, or
maintaining the Gas System. All operating and
maintenance personnel must complete the Gas System
training course administered by Air Products and
Chemicals, Inc.

Failure to comply with these requirements can result in
serious injury or death.

/N WARNING
System Hazards

Potential hazards when working with this Bulk Specialty Gas System are:

o Health Hazard Gases o Oxygen-Deficient Atmosphere
e Reactive Gases e Pressurized Gases Hazards

o Flammable Gases e Cylinder Handling Hazards

e Oxidizing Gases e Electrical Hazards

/N WARNING
Equipment Changes

Do not make any changes to the Gas System without authorization from an Air Products'
Representative. Death or serious injury may result from unauthorized Gas System changes.

mnl000044.doc Revision 1 03/15/2012
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Important! Before installing the optional retrofit Auto recovery System (ARS), it is
important to read and thoroughly understand this procedure. Contact APCI if you
have any questions.

Overview

Optional Auto Recovery System (ARS) will control process panel solenoids valves while
maintaining gas flow to prevent interruption to the process in the event of a CPU failure on AP10
Gas Cabinet and Distribution systems. ARS will continue to monitor life safety and hard wired
inputs (such as EMO, toxic gas monitoring, Life Safety System right and left, etc.) and will close
valves upon alarm condition. ARS consists of an Omron PLC Programmable Controller, PLC 1/O
Expansion module and the ARS interface PCB (AP1558). When the main CUPU stops functioning
the ARS will trigger the internal watch dog timer and force a CPU reset. The watchdog timer scan
can be detected in any running CPU task.

The Omron PLC monitors CPU_Run, Gas-Flow and valve status during normal AP10 operation. If
failure of the main CPU occurs, the PLC will energize the ARS interface PCB. This PCB will
allow the PLC to control valve status, cabinet status LED’s and critical controls. The valves that
were open at the time of failure will be the same valves that are kept open until the CPU recovers
or a timeout of XX seconds, whichever comes first. Upon recovery, ARS will transition control
back to the AP10 controller. The PLC will turn on the Gas-Flow LED and flash the Fault LED at
200ms on/off (normal Fault LED flash frequency is 1s on/off). This is the indication that the ARS
PLC has kicked in. The PLC will continue to run process valves until the CPU recovers. The ARS
PLC will continue to monitor life safety/hardwire inputs such as ESTOP and hardwired alarms.
Upon detection of one of these alarms, the PLC will force 1/O to the failsafe state (close valves,
turn off Gas-Flow LED) causing gas flow to be interrupted) and flash the shutdown LED. ARS
PLC failure will result in fault alarms to AP10 controller.

mnl000044.doc Revision 1 03/15/2012
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If the controller was purchased with ARS option, they system will come configured with ARS
enabled. If ARS is being added in the field, reference Electronics Engineering Work Instruction
WOK-INS1016a_AP10 Auto Recovery System Installation and Functional Test Procedure for field
installation and functional test of ARS. See Figure 1 of an AP10 Series controller with ARs
Installed.

Figure 1 — AP10 with optional ARS Installed

ARS PCB Interface Jumper Configuration

Setup ARS Configurations on ARS PCB using jumpers J1 and J16. Configure J1 for CAB or
VMB. IfJ1is CAB, set J16 for LSS Configuration (AXO/DPO). If J1 is VMB, set J16 for Relay
Output Configuration (Gas Available Relays-D0O9-16 /UVIR Flame DT relay-D09).

NOTE: These settings are retained in PLC on power up only.

mnl000044.doc Revision 1 03/15/2012
Gas Equipment

© Air Products and Chemicals, Inc. as of the revision and date shown. All rights reserved.
Confidential and Proprietary Data
Page ADDF - 4



AIR /.
PRODUCTS gv Appendix F AP10 Gasguard Auto Recovery System (ARS) AP10
Gasguard® ARS (Auto Recovery System)

{M6) Configuration
(1) CAB
AXD (Sup_L) - Jurmper
DPO (Sup LR} - Ho Jumper

(41) VMEB

Gas Available Relay Outputs - Jumper
UVIR Relay Output - Ho Jumper

{J1) Systermn Configuration

CAB - Jumper
VME - No Jumper

Figure 2 — Jumper Configuration

ARS Setup
Enabling the ARS Feature on AP10 Controllers

How to enable ARS feature:
1) Power on the AP10 Controller.

2) Install new Firmware if current Firmware package is an older version (< version 3.8). Refer to
QAF153 for instructions on uploading firmware. For ARS systems, AP10 must use at least 3.8 or
greater Firmware.

3) From the Configuration Menu:
a. Log-in to controller.
b. Select “Configuration Menu”.

c. Select “System Setup”.

System Setup

mnl000044.doc Revision 1 03/15/2012
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Gasguard® ARS (Auto Recovery System)

Appendix F AP10 Gasguard Auto Recovery System (ARS) AP10

d. Select “Local Setup” from the System Setup menu.

e. Change the Auto Recovery System field to “Enabled” (radio button). See Figure 3.

f.  Press “OK” when complete.

g. ARS is now enabled.

<NONE>

Proc Gas
Failed

Rough Line
Stopped

<NONE>

FAULT ALARR

*ROC OUT

RO "

Local Setup
P ain Menu Tmo: 30
Mize. Menu Tma: 5 ¢ g g
b aint, Menu Tmo: 20
Exhauszt Size: 4 g g
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Figure 3 — Local Setup Menu Screen
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For Your Safety, Read This First

/N WARNING

You must read and understand the Safety Information
Section of this manual before installing, operating, or
maintaining the Gas System. All operating and
maintenance personnel must complete the Gas System
training course administered by Air Products and
Chemicals, Inc.

Failure to comply with these requirements can result in
serious injury or death.

/N WARNING
System Hazards

Potential hazards when working with this Bulk Specialty Gas System are:

e Health Hazard Gases e Oxygen-Deficient Atmosphere
e Reactive Gases e Pressurized Gases Hazards

e Flammable Gases e Cylinder Handling Hazards

e Oxidizing Gases e Electrical Hazards

/N WARNING
Equipment Changes

Do not make any changes to the Gas System without authorization from an Air Products'
Representative. Death or serious injury may result from unauthorized Gas System changes.
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Important! Before installing heat trace, it is important to read and thoroughly understand this

procedure. Contact APCI if you have any questions.
Note: All Referenced Drawings are located at the end of this procedure.

Heat trace should be installed on the process piping from the process pigtail connection to the
process outlet bulkhead. Heat trace is powered by the Heat Trace Temperature Control Unit (United
Electric Controls Company P/N: E-122-2BSB-2000). Mounting of the Heat Trace Controller unit is
done by the customer on the inside right cabinet side wall. Refer to APCI dwg SW005622.sldrw for
mounting details. Repeat these steps as required for installing multiple heat trace power control
units.

Power to the TCU must be field installed by the customer through conduit poured seals and conduit
joint sealant on threads. Refer to APCl dwg SW006666 located at the end of this procedure. In order
to provide power to the Temperature Control Unit, the customer is required to drill the enclosure.
See APCI drawing SW005627.sldrw for the suggested location. Heat Trace voltage is either 120VAC or
240VAC (depending on the customers supply voltage; P/N: PT-10-SB for 120VAC (PT-10 insulation
color code is brown with green stripe), rated 10 watts per foot and P/N: PT-3-SB for 240VAC (PT-3
insulation color code is white with green stripe), rated 12 watts per foot), 50/60Hz, single phase,
10Amp Max GFClI circuit (some dwgs may say 20Amp GFCI, but 10Amp is sufficient). Ensure proper
grounding of the TCU. Refer to APCI dwg SW005622.sldrw.

The Heat Trace Cable (Delta Therm P/N: PT3SB) must exit the conduit and begin its run on the
process piping, from the fitting at the cylinder connection to the process piping outlet bulkhead.
Similarly, the thermocouple/capillary bulb must be installed upstream of regulator on the opposite
side of the heat trace.

This procedure must be performed at each cylinder/panel location Process side A and/or Process side
B and/or purge cylinder.

Heat Trace KIT Components:
1 CYL PROCESS TEMPURATURE CONTROL HEAT TRACE KIT

e Temperature Control Unit — United Electric Controls Company P/N: E-122-2BSB-2000. 30 to
250degF. 10 ft 304 stainless steel capillary.

e Heat Trace Cable — Delta Therm Power (Heat) Trace constant wattage cable with sintered
PTFE (TFE) Teflon jackets. P/N: PT-10-SB for 120VAC, rated 10 watts per foot and P/N: PT-3-SB
for 240VAC, rated 12 watts per foot. These cables are suitable for NFPA Class 1 Division |l
locations. Factory terminated and tested with an end seal.

e Banding Tape — Delta Therm heat trace fiberglass banding tape part number T-F50.

e Aluminum Tape — Delta Therm aluminum heat transfer tape part number T-AL200.
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e Insulation — extreme temperature silicon foam rubber roll, 1/8” thickness. McMaster Carr or
equivalent P/N 8645K33.

e Jacket Insulation — super soft silicon rubber roll, 1/32” thickness. McMaster Carr or equivalent
P/N 86622K23.

Installation Procedure:

Start at the cylinder fitting. Route heat trace cable straight along tubing axis. (Do not coil heat
trace around circumference of tubing or over itself). Begin routing the heat trace with the heat
trace end termination. The end termination can be identified by a boot installed over the end of
the cable. Affix the heat trace to the tubing, components and standoffs with fiberglass banding
tape. Do not affix boot end of heat trace to piping.

Refer to Figure 1 to understand path of heat trace cable and location of capillary bulb. Heat trace
is only required to touch one side of each component unless otherwise noted. The heat trace
must make good contact with the tubing and components to maximize heat transfer. Heat trace
should coil one time around regulator bodies. Allow heat trace to contact the top of tubing
standoffs. Service loops around mechanical points such as VCR and threaded connections are
required. Do not cover any weep holes on valves or regulators. Continue installing heat trace
along process tubing towards the process outlet bulkhead following the dotted lines for either the
right or left process panel per Figure 1 below.

STOP HERE LIMTIL PA> IELI‘ IMSTALLED:.

B0 HOT CUT CABLE.

REFER T .Oa.I.WIINT‘lHWﬁ"I SLODEYW
FOR HEAT TRACE EHD CON CCTIOM.

£ HOTE )

TO PROCES: CROSSOWER
PANEL FIGHT HEAT TRACE

STOF HERE USTIL PAMEL 1S IN>T.MLI:L:
D0 MOT CUT CABLE

REFER 1O DOCUMENT SWOIEET] SLODRW —. -
FOR HEAT TRACE END CONNESH:ON ™~
H 4)

TO LEFT PROCEEE PAMEL HEAT TRACE—-___ |

SIEF1

CSIRWITH BOOT NG OF HEAT TRACE
D MOT AFFL BOOT ERD OF HEAT TRALCZE 10 PIFNG.
DETAIL OF ENLrT"<r1INA'IIO 5 O HEAT TRACE CABLE,
REFER TO DOC, APCISEMC-52508.FOF.

STEF 2

TIART FEAT TRACE HERE AT CYLIMDER FITTING
AMD FOLLOW PROCES: PIPING 10 FROCESS
OUTLET BULCHEALY,

(REFER TCy DASHED LIMES PROMDGED)

(EEE HOTE #3)

e ETI

DOUTLET BULKHEAD.
s

CAPILLARY BULE
F LT,

CEMA

{SEE DETAIL A)

CAPILL .-\R'r !Ul!
= PLACT AL
{SEE I'JI:I'.-\.IL A)
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FIGURE 1

3. Stop routing the heat trace per as shown in Figure 1. Do not cut cable.

4. Install the capillary bulb in the location per Figure 1. Install it 180 degree opposite the heat trace
cable. Bend as needed to fit to process line. See Photo below for detail.

IMPORTANT! - Before installing heat transfer tape in the area of the capillary bulb, please read the
next step 7 of this procedure.

5. Install aluminum heat transfer tape to areas where the heat trace contacts the tubing,
components or standoffs. Mechanical flow switches equipped with a mechanical indicator may
be wrapped with aluminum tape, but the mechanical indicator portion of the switch shall remain
exposed. Do not apply aluminum tape to areas where the heat trace does not contact the tubing
or component (service loops). Wrap each strip of aluminum heat transfer tape around the
circumference of the tubing and heat trace. Continue installing heat transfer tape on all surfaces

where heat trace contacts the process tubing.
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6.

10.

11.

12.

13.

14.

15.

Do not overlap the heat trace and thermocouple element with the same piece of heat transfer
tape. Install heat transfer tape along the axis of the tubing, encapsulating the heat trace first.
Install the thermocouple element diametrically opposite (180° from) the heat trace. The
thermocouple element must sense process gas temperature, not heat trace temperature. Install
heat transfer tape along the axis of the capillary bulb and tubing, encapsulating the capillary bulb
to the process tubing.

Heat trace cable end terminations must now be performed in the Heat Trace Temperature
Controller Unit. Refer to APCI dwg SW005531.sldrw. First, determine the approximate length of
heat trace required to enter the junction box and install molex strain relief connectors. Cut off
the excess heat trace. Slide the stainless steel braided overjacket from the power termination
point toward the piping. Inspect the underlying cable for a buss connection, signified by a
protruding band under the insulating jacket. A buss connection must not be located at the
junction box entrance rubber grommet, or inside the junction box. Buss connections are located
every 24” on the heat trace. See sheet 1 of 3 of dwg APCI SW005531.

Now that the location of the buss connection has been established, push the stainless steel braid
over the insulating jacket, toward the power termination end of the cable. Place a piece of
fiberglass banding tape around the stainless steel braid to mark the location of the buss
connection.

Mark the location where the heat trace enters the junction box, using a piece of fiberglass
banding tape. Again, make sure the buss connection is located outside the junction box. Slide the
strain relief over the braided cable to the location where the heat trace will enter the junction
box. Do not install the strain relief over the banding tape.

STEP #1 - unwind the stainless steel over braid back toward the strain relief. Twist the stainless
steel over braid strands into a single conductor to be grounded to the junction box later.

Strip the outer jacket plastic shell, nichrome wire, and insulating jacket to expose the insulated
buss wires.

STEP #2 — Install heat shrink over the stainless steel overbraid strand and wires.
STEP #3, 4 & 5 — Install second, third and final heat shrink per the dwg.

Feed the heat trace buss wires into the junction box. Refer to Air Products drawing
SWO006658.sldrw for termination details. Remove bottom cover of the heat trace controller unit,
set temperature to 100degF and replace cover. See APCI Dwg SW005622.

Apply the foam tape around the circumference of the tubing. Overlap the foam tape
approximately 3/8” continue wrapping the top sections of standoffs and around the lower
section of valves and regulator bodies. Cover all the areas where aluminum tape was applied. Also
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wrap the foam tape around the heat trace in areas where the heat trace does not contact piping
or components (i.e. service loops). Excess flow switches equipped with a mechanical indicator
may be wrapped with foam tape but the mechanical indication portion of the switch shall remain
exposed.

16. Apply the insulation tape around the circumference of the piping. Overlap the insulation tape
approx. 3/8”. Wrap the insulation tape in the same manner as the foam tape.
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