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WARRANTY

Versum Materials, Inc. (hereinafter referred to as "Versum Materials") warrants that:
(A) Each new Versum Materials Delivery System is free from defects in material and
workmanship under normal use and service for a period of one year from the date of
delivery by Versum Materials to the first purchaser.

(B) Each new accessory is free from defects in material and workmanship under
normal use and service for a period of one (1) year from the date of delivery by Versum
Materials to the first purchaser.

If any product requires service during the applicable warranty period, the purchaser
should communicate directly with Versum Materials to determine appropriate repair.
Repair or replacement will be carried out at Versum Materials expense subject to the
terms of this warranty. It is the responsibility of the customer to perform routine
maintenance and periodic calibration.

In no event shall Versum Materials be liable for any incidental, indirect or consequential
damages in connection with the purchase or use of any Versum Materials product. This
warranty shall not apply to, and Versum Materials shall not be responsible for, any loss
arising in connection with the purchase or use of any Versum Materials product which
has been repaired by anyone other than an authorized Versum Materials service
representative or altered in any way so as, in Versum Materials judgment, to affect its
stability or reliability, or which has been subject to misuse or negligence or accident, or
which has the unit or lot number altered, effaced or removed, or which has been used
otherwise than in accordance with the instructions furnished by Versum Materials.

This warranty is in lieu of all other warranties, express or implied, and all other
obligations or liabilities on Versum Materials part, and Versum Materials neither assumes
nor authorizes any representative or other person to assume for it any other liability in
connection with the sale of Versum Materials equipment.

VERSUM MATERIALS DISCLAIMS ALL OTHER WARRANTIES, EXPRESS
OR IMPLIED, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR
OF FITNESS FOR A PARTICULAR PURPOSE OR APPLICATION.

Address:
Versum Materials, Inc.
1919 Vultee Street
Allentown, PA 18103, U.S.A
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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
Indicates an immediate hazard, which if
A DANGER not avoided, will result in death or
serious injury.

Indicates a potentially hazardous

AWARNING situation, which if not avoided, could

result in death or serious injury.

Indicates 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.

1.1.2 Hazard Types (Symbols)

This symbol is a safety alert symbol.

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

MNLO000127.doc Revision 8 01/17/2019
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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.

M
@L;
/
A This symbol represents PPE (Personal Protective
Equipment). Proper PPE shall be worn when working
with this system.

.

y &
m This symbol warns of potential strain or injury when

rov— lifting cylinders.

cylinders could
cause injury
or strain.

This symbol represents electrical shock hazard.

Use lifting device
or cylinder ramp
when moving.

e rcsLLC
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A CAUTION

|

=

Pinch point.
Keep hands

clear of door
jamb.

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

AWARNING

Tip over hazard.
Do not move

this equipment
without mechanical
assistance.

Mooeder Mo, HS157 WP

This symbol warns of the possibility of the
source system tipping over if it is not installed
properly. Personal injury could result.

This symbol indicates the need for head protection.

A CAUTION

CABINET ANCHORING
Anchoring cabinels with inner
manufacturing bolt hole sel may
cause cylinders, liller plates

and ior scales 1o not properly

sit flal on the cabinet floor.
Quter anchoring bolt hole sot

ilis! be used lor site installation.

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

AWARNING

ACAUTION

AWARNING |

[

ACAUTION

Failure to read, understand and follow the
safety information found in this section
could result in personal injury and death.

The operator must read and understand
this safety section before operating the
system. All operating and maintenance
personnel must receive training and
instruction by Versum Materials, Inc.

All cylinder storage areas must be
continually monitored with an air quality
monitor to prevent the danger of a
hazardous atmosphere.

Before using the system, review your
company's requirements for use of toxic,
corrosive, flammable, pyrophoric, oxidizers
and 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.)

MNLO000127.doc
Gas Equipment

Revision 8 01/17/2019

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.

Confidential and Proprietary Data
Versum Materials Confidential Page1 - 6



%,
VE RSUM‘(

MATERIALS Chapter 1 - Safety Warnings

Do not use this device in any manner other
‘ AWARN'NG than specified in this manual.
Do not make any changes to the equipment
independently. INJURY or DEATH may
result from unauthorized modifications.
" All modifications to equipment MUST be

approved in writing by an Versum
Materials, Inc.' Representative.

1.3 Inert Gas Hazards

High concentrations of nitrogen, helium, or
AWARN'NG other inert gases can cause an oxygen
deficient atmosphere in 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 area where 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 asphyxia include:

e Rapid breathing

o Nausea

e Vomiting

o Inability to move

o Convulsive movements
o Collapse

e Abnormal pulse

o Rapid fatigue

MNLO000127.doc Revision 8 01/17/2019
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o Faulty judgment
o Insensitivity to pain
e 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 apparatus is 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.

14 Pressurized Fluids / Gases

ACAUTION Pressurized gas and water sprinkler lines

can injure personnel and damage
equipment. Never tighten or loosen a fitting
when it is under 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.

1.5 Electrical Hazard

}ﬂll] Electric shock can cause personal injury or death.

v
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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

AWARNING This system Is a top heavy device. I_f i_t IS not
g Tip over hazard. properly installed, it could fall and injure,
this equipment crush or kill personnel working in the area.

When moving and installing the system, extreme care needs to be taken to support it properly. Due to

the top heavy nature of the system, when moving or if not installed properly, it could tip over, injuring,
crushing or possibly killing personnel in the area. Moving and setting equipment shall be done only by
those persons having proper training and qualification in lifting and rigging.

1.7  Gas Cylinder Handling Hazard

Improper handling and storage of
AWARNING compressed and liquefied gas cylinders could
cause injury or death.

A CAUTION
y 2

R

Heavy gas
cylinders could
cause injury
or strain.

Use lifting device

or cylinder ramp
when moving.

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.
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1.8 Pinch Hazard

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

Pinch point.
Keep hands
clear of door
jamb.

1.9 Personal Protective Equipment

‘ AWARN'NG Personal protective equipment, as defined 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.

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 warnings in 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 VERSUM MATERIALS, INC. personnel operate this equipment.
This equipment should be supplied by the customer prior to operating the GASGUARD® system.

o Safety shower

e Emergency phones

e Eye wash

e QGas leak detection system for gases to 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

MNLO000127.doc Revision 8 01/17/2019
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at the lowest level of hazard of exposure. Upon activation of an alarm, follow the established
shutdown procedures for your system.

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

e Adequate ventilation as described in section 3.7.

If you are unsure what personal protective
‘ AWARNING equipment list to follow for the gases being

used, DO NOT continue. Failure to
understand the hazards and use the proper
personal protective equipment may cause
INJURY or DEATH. Contact Versum
Materials, Inc. for the gas category.

Personal Protective Equipment for the gas categories follows:

Personal Protective Equipment for Toxics
e Toxic gas leak detection (ex. MDA)
o Self contained positive pressure breathing apparatus
e Long sleeved Nomex suit
o Safety glasses with side shields
e Leather gloves
o 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 gases in Chapter 1 Section 12
using the warning sign with POISON GAS on the left and
FLAMMABLE GAS on the right REQUIRE the Nomex suit.

Personal Protective Equipment for Corrosives
e Corrosive gas leak detector (ex. MDA)
o Self contained positive pressure breathing apparatus

e Level C acid suit (jacket with bib overalls)

MNLO000127.doc Revision 8 01/17/2019
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o Safety glasses with side shields
o Leather gloves
o Safety shoes

NOTE: Either air quality monitoring or self contained breathing
apparatus is required for corrosive gases. Versum Materials, Inc.
recommends the use of both. It is not required to use both, however at
least one_MUST be used at all times.

Personal Protective Equipment for Pyrophorics
e Pyrophoric gas leak detection (ex: MDA)
e Hard hat (fire hat with brim recommended)
o Long sleeved Nomex suit
o Face shield
o Safety glasses with side shields
o Leather gloves

o Safety shoes

Personal Protective Equipment for Flammables
o Hard hat (fire hat with brim recommended)
e Long sleeved Nomex suit
e Face shield
o Safety glasses with side shields
e Leather gloves

o Safety shoes

Personal Protective Equipment for Inerts
e Oxygen depletion monitor
o Safety glasses with side shields
o Leather gloves

o Safety shoes

MNLO000127.doc Revision 8 01/17/2019
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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:

e Toxic Gases Hazards

o Corrosive Gases Hazards

o Flammable and Pyrophoric Gases Hazards
e Oxidizer Hazards

o Inert Gas Hazards

e Pressurized Gases

e Cylinder Handling Hazards

e Electrical Hazards

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.

Some gases have more than one hazard. For
AWARNING example, fluorine is toxic, corrosive and also an

oxidizer.

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

The following is general information on
AWARNING typical gas hazards. It is not a substitute for
training and use of Material Safety Data
Sheets by all operators.

MNLO000127.doc Revision 8 01/17/2019
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1.10.1 Toxic Gas Hazards

Many of the gases used in the GASGUARD®
AWARNING system could cause personal INJURY OR

DEATH at very low concentrations.

Many of these gases provide no physical warning signs (i.e. coughing, throat irritation, burning
sensations, and shortness of breath) to alert personnel of exposure to toxic levels.

Personal protective equipment required for use with toxic gases is detailed in Chapter 1 Section 9 of
this manual.

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

Ammonia Hydrogen fluoride
Arsine Hydrogen sulfide
Boron trichloride Methyl chloride
Boron trifluoride Nitrogen dioxide
Carbon monoxide Nitrogen trifluoride
Chlorine Phosphine
Chlorine trifluoride Phosphine mixtures
Diborane Phosphorous pentafluoride
Diborane mixtures Silane
Dichlorosilane Silicon tetrachloride
Disilane Silicon tetrafluoride
Fluorine Sulfur tetrafluoride
Germane Trichlorosilane
Hydrogen bromide Tungsten hexafluoride
Hydrogen chloride
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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.

Chapter 1 Section 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

Chlorine trifluoride Phosphorous 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

AWARNING 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 accumulate as pockets in enclosed areas and subsequently explode if an ignition
source is 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 mixtures in the event of a
flammable gas leak. See tables in Chapter 3 Section 7 which list the exhaust requirements per
enclosure size for all 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 a flammable
or explosive atmosphere in the area.

NOTE: The installation 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!

Versum Materials, Inc. strongly recommend installation of a hydride detector to detect gas pocketing
of pyrophoric gases.
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Guidelines to avoid forming combustible mixtures
Avoid forming combustible mixtures by adhering to the following:

¢ 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 a small positive pressure in systems to 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 gases is listed in
Chapter 1 Section 9. Note that the personal protective equipment (PPE) for pyrophorics differs from
the flammables. Be sure to 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

1.10.4 Oxygen and Other Oxidizer Hazards

Systems using oxygen or other oxidizers
AWARNING (i.e. nitrous oxide, fluorine) have specific
guidelines for specifying equipment, materials
of construction and system cleanliness. Failure
to comply with materials of construction and
N system cleanliness could result in injury or
death.
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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 burn in 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
sizing is just as important to ensure all velocity restrictions for oxygen or oxidizers are met. Do not
substitute components or equipment 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.) Failure to 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.

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 fires is to 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 are in 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.
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A list of most of the oxidizers used in the GASGUARD® system follows:

Chlorine Nitrogen trifluoride
Chlorine trifluoride Nitrous oxide
Fluorine Oxygen

1.10.5 Inert Gas Hazards

A DANGER High (_:oncentratior]s of nitrogen, helium, or
other inert gases will cause an oxygen deficient
atmosphere in 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 area where 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. Read VERSUM MATERIALS, INC. Safetygram 17 ""Dangers of Oxygen
Deficient Atmospheres" included in the safety literature in Section 1.14 of this manual.

Any time an oxygen deficient atmosphere is suspected, the proper personal protective equipment must
be used. See the information on personal protective equipment in Chapter 1 Section 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 asphyxia include:
e Rapid breathing
o Nausea
e Vomiting
e Inability to move
e Convulsive movements
e Collapse

e Abnormal pulse
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o Rapid fatigue
e Faulty judgment
e Insensitivity to pain

e Abnormal emotions

Remove any personnel in an oxygen deficient atmosphere to fresh air. Get medical attention
immediately. Use cardiopulmonary resuscitation if the victim is not 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 apparatus is 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.

Personal protective equipment required for use with inerts is listed in Chapter 1 Section 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 Perfluoropropane
Halocarbon 23 Sulfur Hexafluoride
Halocarbon 113 Xenon
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AWARN'NG Any gas, in addition to those listed above,

used in the GASGUARD® system could
potentially displace the oxygen in the air
and cause asphyxiation.

1.10.6 Pressurized Gases

‘ AWARNING Pressurized gas lines could injure personnel

and damage equipment. Never tighten or
loosen a fitting when it is under pressure.

"

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 warnings in Chapter 1 Section 1.10.7 and the safety literature on cylinder
handling in Chapter 1 Section 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 found in
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. Use the cylinder change out procedures in Chapter
8 Section 8.3.2, ""Process Cylinder Procedures."

MNLO000127.doc Revision 8 01/17/2019
Gas Equipment

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.

Confidential and Proprietary Data
Versum Materials Confidential Page 1 - 21



%,
VE RSUM‘(

MATERIALS Chapter 1 - Safety Warnings

e Do not use a wrench 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 Ifa cylinder 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 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.

¢ Do not rotate the cylinder using the cylinder valve handle. This may open the cylinder valve
and cause a high pressure gas leak.

e 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 gas is required for
use in the gas source system, contact Versum Materials, Inc. immediately.

e A valve outlet sealing cap must be supplied on all toxic, corrosive and pyrophoric gases.
Consult your gas supplier if there is no sealing cap on any of the above types of gas
cylinders.

e Cylinder valves are available with removable flow restrictor orifices in the valve outlet for
use with gas cylinders. This flow restrictor orifice significantly limits the rate of release of
gas from the valve outlet during transportation, storage and use, due to a valve 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 size is 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.
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1.10.8 Electrical Hazards

AWARNING Electric shock could cause personal injury

or death.

v

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 found in
Chapter 1 Section 11 of this manual.

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 a low 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: The following OSHA document is included to help you develop a lockout/tagout procedure
for the GASGUARD® System. A written procedure is 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 Versum
Materials, Inc. recommendation that Lockout, 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
employers in developing a procedure which meets the requirements of the standard, the following
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simple procedure is provided for use in both lockout and tagout programs. This procedure may be used
when there are a limited number of types of machines or equipment or there is a single power source.
For a more complex system, a more comprehensive procedure will need to be developed, documented
and utilized.

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 is isolated 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).
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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 a lockout 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 equipment is isolated from
its energy source(s). Stored energy (such as that in springs, elevated machine members, rotating
flywheels, hydraulic systems, and air, gas, steam or water pressure, etc.) must be dissipated or
restrained by 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.

The equipment is now locked or tagged out.

.O\
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Restoring Machines or Equipment to Normal Production Operations

1. After the servicing and/or maintenance are 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 all 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, a single lock may be used to lockout the machine or equipment with the key
being placed in a lockout 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 where it is locked or tagged.

Entry No. Description

l. 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

Type(s) and Location of energy isolating means
Type(s) of stored energy

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

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.

| PRODUCTS USED IN THIS SYSTEM
/1N D)2\ (@)= 28| MAY BE HAZARDOUS TO HEALTH

SAFETY AND THE ENVIRONMENT

THIS PRODUCT HANDLING EQUIPMENT SHOULD ONLY BE USED BY TRAINED,
AUTHORIZED OPERATORS. Before using, read and understand the user manual

for this equipment and the Manufacturer's Materlal Safety Data Sheet(s) for the
product{s) In wse. Coples can be obtained from your Supervisor.

WHEN USING THIS EQUIPMENT:
1. ON ENCLOSED SYSTEMS, MAKE SURE EXHAUST SYSTEM I8 OH AND WORKING.
2 MAKE SURE PRODUCT BEING DISPENSED BY THIS SYSTEM IS THE BAME AS IDENTIFIED

ON THE PRODUCT LABEL. IF NOT, OTHER HAZARDS MAY BE PRESENT. CONTACT YOUR
BUPERVISOR IMMEDIATELY.
3. VISUALLY INSPECT EQUIPHMIENT FOR ALARME, SIGNS OF LEAKAGE, CORROSION, OR
MECHANICAL FAILURE. [F PRESENT, CONTACT YOUR SUPERVISOR IMMEDHATELY.
4. PURGE THE EQUIPMENT WITH INERT GAS BEFORE CHANGING CONTAINER (S8OURCE
BYSTEMS) OR MAKING REPAIRS. USE AUTOMATIC SEQUENCES IF AVAILABLE.

5. FOR S8OURCE EYSTEMSE, CHECK CONTAINER VALYE CONMECTION FOR LEAKE AFTER
GHAMGING CONTAIMER.

@i, CHECK, EQUIPMENT FOR LEAKS AFTER MAINTEMANCE OR IF THE SYSTEM HAS BEEN
PHYSICALLY DISTURBED.

7. CLOSE THE PRODUCT SUPPLY VALVE WHEN MOT IN USE AMDVOR WHEN EMPTY.

8. WEAR THE REQUIRED PERSCMAL PROTECTIVE EQUIPMENT (PPE) FOR THE PRODUCT
BEING HBPENSED.

g. THIS UNIT MAY BUPPLY OR GET SUPFLIED FROM OTHER EQUIFMENT. IN AN
EMERGENCY, VERIFY THE SUPPLY SOURCE EYETEM |3 ALED BHUT DOWN.

N AN EMERGENCY, CONTACT YOUR SUPERVISOR. IF THE SYSTEM
S LEAKING, OF IF FURTHER ASSISTANCE |3 REQUIRED, CALL THE
VERSUM MATERIALS EMERGENCY RESPONSE PHONE NUMBERS.

800-523-9374 (Sortnenaived
5702614911 (An ather Locations)

VERSUM MATERIALS, INC \v
S VERSUM

HMATERIALS
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The following sign is located on the GASGUARD® controller. This label is required if the
GASGUARD® Source System is located in a Class I, Division II rated area (United States) or in a
Group 2, Category 3 ATEX rated area (Europe). Acetylene systems will have the same label as shown
below, but they will be approved for NEC Class I, Division 2, Groups A, B, C, and D Locations.

"This enclosure contains inert gas and may be an asphyxiation hazard. This enclosure also contains a
flammakble substance that may be within the flammable imits when exposed to air”

The following label appears inside cabinets containing cylinders. It is located on the inside door,
approximately at eye level. It is also located on the cylinder strap on both cabinets and racks.

A CAUTION
y

Heavy gas
cylinders could
cause injury

or strain.

Use lifting device

or cylinder ramp
when moving.

The following label appears inside doors of cabinets.

A CAUTION
y

Pinch point.
Keep hands

clear of door
jamb.
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The following label appears on cabinets. It is located on the back of the cabinet, approximately 12”
(305 mm) from the top.

AWARNING

Tip over hazard.
Do not move

this equipment
without mechanical

assistance.

2001 HCS, LLE #00-TAR-0241 Bmerder Mo, H8187. W TWHPK

The following eleven labels are specific to the gases being used. They are located on the door of the
GASGUARD® cabinet. They are identical to the labels on the process gas cylinder in the
GASGUARD® cabinet to provide verification that the correct process gas is 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
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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
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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
Ethanol mixtures Methyl silane
Ethylene Propane
Halocarbon 32 Silane
Halocarbon 41 Silane mixtures
Hydrogen
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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

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 CORROSIVE

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

THIS EQUIPMENT IS DESIGNED FOR USE WITH:

NON NON
FLAMMABLE FLAMMABLE
GAS GAS

Ammonia Halocarbon 125
Argon Halocarbon 128
Carbon dioxide Halocarbon C141B
Halocarbon 11 Halocarbon C318
Halocarbon 12 Helium
Halocarbon 13 Krypton
Halocarbon 13B1 Neon
Halocarbon 14 Nitrogen
Halocarbon 21 Nitrous oxide
Halocarbon 22 Perfluoropropane
Halocarbon 23 Sulfur hexafluoride
Halocarbon 113 Teteafluoroethane
Halocarbon 115 Xenon
Halocarbon 116
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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
Chapter 1 Section 12).

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

A sprinkler head is installed in HPM gas cabinets, unless water reactivity is a superseding hazard
for the specific gas.

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 gas in the event of
downstream equipment failure.

An exhaust monitor verifies ventilation through the cabinet.

The system may utilize a positive shutoff regulator. This type 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. This flow restricting orifice
significantly reduces the flow of gas in the event of a failure in the downstream equipment.

An ultraviolet infrared (UV/IR) detector or temperature switch installed for pyrophoric gas
systems.

A UV/IR detector and delayed start feature is provided on source systems for SiH4 and certain
SiH4 mixes.

A temperature switch is recommended for flammable and strong oxidizer gas systems.

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.

An "EMERGENCY STOP" pushbutton is located on the controller panel.
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e A password security system prevents unauthorized personnel to operate or modify the
GASGUARD® controller menu.

e Customer I/O capability to accept a remote shutdown or gas detection signal.
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1.14 Safety Literature for Handling and Use of Gas Cylinders

The following safety literature must be read and understood.

VERSUM MATERIALS, INC. Handling, Storage and Use of Compressed Gas
Safetygram 10 Cylinders

VERSUM MATERIALS, INC. Emergency Action in Handling Leaking Compressed
Safetygram 11 Gas Cylinders

VERSUM MATERIALS, INC. Don't Turn a Cylinder into a Rocket

Safetygram 14

VERSUM MATERIALS, INC. Cylinder Safety Devices

Safetygram 15

VERSUM MATERIALS, INC. Cylinder Valves

Safetygram 23

Material Safety Data Sheets for all gases used in system (Please contact your gas
supplier to obtain the appropriate MSDS documents).

1.15 Safety Literature for Handling and Use of Instrument Nitrogen Supply

The safety literature listed below must be read and understood.

VERSUM Gaseous Nitrogen
MATERIALS, INC.
Safetygram 2

VERSUM MATERIALS, INC. Safetygram Dangers of Oxygen Deficient Atmospheres
17

Nitrogen Material Safety Data Sheet (Included as Appendix B)
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1.0 Receiving Inspection

The BSGS eV / BULKGUARD eV module is shipped in a large wooden crate. When the crate
is delivered to the site, ensure that the shipping manifest properly documents the shipment. Verify that
the delivery date, time, and the item delivered are accurately shown on the shipping manifest. Look for
signs of any damage that may have occurred during shipment. Note on the bill of lading any manifest
discrepancies and any significant crate damage found. Alert your Versum Materials, Inc.
representative of any damage that has occurred.

2.0 Unpacking and Handling

The BSGS eV / BULKGUARD eV module is shipped inside a large box designed to protect the
unit from minor shipping damage. Extreme care should be taken in handling the large crate since the
equipment can be damaged if it is tipped on its side or dropped. The equipment should not be removed
from its crate until it has been moved by forklift to a location near its final installation area.
Approximate weight of the crated module is 700 1bs (320 kg).
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ACAUTION

1. Once the module is moved to near its final location, remove the
walls and roof of the box.

e Inspect the equipment for shipping damage.

e The outside of the equipment cabinet should be checked for scratches, dents, or
damaged external piping.

e The door of the module should be opened and the piping system should be carefully
inspected for damage.

e The front door of the AP11 controller and eV ECC should be opened to check for
damaged electrical components.

NOTE: Any damage observed on the equipment must be immediately reported to the
shipping company and to the Versum Materials, Inc. factory.

2. Using a forklift, lift the equipment off the crate and carefully set it on the floor.

3. Move the unit to its final location.

3.0 Module Installation
All equipment must be installed in accordance with the following drawings and codes.
« BSGS eV /BULKGUARD eV module drawings included in Appendix A — Installation Drawing
Package.
« Seismic Codes per ASME, UBC, or applicable local codes.

NOTE: It is the responsibility of the owner to ensure that all equipment modules are
mounted in accordance with all applicable civil and seismic codes.

Additional considerations and notes:

1. BSGS eV /BULKGUARD eV modules and source containers (Y containers, Drums, Trailers,
etc.) must be sited per Code requirements and Versum Materials, Inc. criteria away from fire
and combustible sources. Contact your Versum Materials, Inc. representative for assistance
with siting criteria.
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2. An overhead roof or canopy is recommended for source vessels and BSGS ¢V / BULKGUARD
eV equipment. Although the equipment is designed to NEMA 3R, it is recommended that it is
protected against direct rain. It should also be noted that snow and ice accumulation could
make weight scale readings inaccurate. A roof overhead will also protect operators and the
container process connection during container changes in inclement weather.

3. The eV ECC located on top of the module should not be installed in direct sunlight. Heat from
solar gain is the primary reason for increased electrical enclosure temperature. Overexposure
to high temperature over time will reduce component longevity.

4. The mounting location for all equipment modules should be clean and level. It is recommended
that the equipment modules be placed on concrete pads prepared per applicable local codes.

5. The floor outline dimensions and mounting hole locations are shown in Figure 2-1 below:

T-L%"
L22.3MM
%"
L B . S —
! 38.7MM
.=
S
i g - c c
L2z
N
/
I I
DOOR

7
@m{LX FOR MOUNTING)

Figure 2-1. Rack Mounting Hole Locations in Floor

6. There shall be no obstructions in front of any access covers, including controller, electrical
enclosures, or piping cabinet.

7. Final equipment layout and mounting locations are the responsibility of the owner. It is
recommended that the process gas container be located to the back of the module to allow easy
access to the display and piping system components. See Appendix A — Installation Drawing
Package, BSGS eV / BULKGUARD eV Pigtail assembly installation drawings.
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8. If the painted surfaces of the enclosure cabinets are nicked or scratched during handling and
installation, they must be painted to prevent rust from forming. Touch up paint is not provided
with the equipment. Touch up paint must be purchased from a local paint supplier. The Paint
Specification is included in Chapter 3 - Module Specifications.

9. Supporting the source container piping and source container ventilation duct is the
responsibility of the owner. The piping should be supported to prevent the accidental opening
of the face seal connection. See Appendix A — Installation Drawing Package, BSGS eV /
BULKGUARD eV pigtail installation drawings for general routing and support information.

10. '5” process gas flex hoses supplied by Versum Materials, Inc. for approved gases, provide a
more forgiving means of connecting process gas piping to a source container with respect to
container location, but do have limitations. The following 2 pages are a list of those limitations
and recommendations for proper installation.
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Installation Information

1. Avoid torque.
Do not twist the hose assembly CORRECT
during installation when aligning
the bel holes in a flange or in _{

maling up pipe threads. The E%
utilization of lap joint Hanges or W
pipe unions will minimize this

condition. It is recommended that
iwo wrenches be used in making
the union connection: one to INCORRECT
prevent the hose from twisting and

the ather 1o tighten the coupling

2. Prevent out-of-plane

flexing in an installation.
Always install the hose so that the
flexing takes place in only one
plane—this being the plane in
which the bending occurs,

3.Avoid over bending.
The repefitive bending of o hose to
a radius smaller than the radius
listed in the specification tables for "E
corrugated hose will result in early
hose failure. Always provide '
sufficient length to prevent aver- t
banding and io eliminate sirain on |
the hose.

|
4.Avoid careless handling :
of the hose assembly. i

Always lift or carry melal hose fo
prevent abrasion domoge parficu-
larly to braided corrugated hose.
Store metal hose assemblies away
from areas where it can be sub-

jected 1o spilluge, corrosive fumes 1 INCORRECT
or sprays, weld splafler, etc.

5.Always support the
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piping. ] ok
A piping system which ufilizes %% A
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metal hose to absorb movement R
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guided. Always support the piping
to preven! excessive weight from
compressing the hose and relaxing
the braid tension.
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-_-I-_-
- - ]
. a0
KR 3%
RE Ny
\\..!'. {303
N 5.
o u%
R S5
R o0
ke A%
85 S4
3% %
X ;

CORRECT

BSGS eV / BULKGUARD eV

S LA N WD L
AN i

CORRECT

£4 AN AL 5,

AXIAL

COMPRESSED

- HOSE SUPPORT

INCORRECT

SAGGING AND

SHARP BENDS

NOT SUPPORTED

CORRECT

SUPPORT

INCORRECT

PIPE NOT
SUPPORTED

AXIAL
COMPRESSED

2018

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.

Confidential and Proprietary Data

Page2 - 7



Y

vEEéysM Chapter 2 - Installation
Flex Hose Specifications
o Maximum
) . Minimum . Burst .
Nominal | Actual | Number | Nominal Working Weight per
. Bend Pressure @
Diameter I.D. of 0.D. . Pressure @ foot
) . ) Radius 70 deg F
(inches) (mm) Braids (inches) . 70 deg F . (Ibs.)
(inches) ) (psig)
(psig)
1/2 12 1 0.79 1.34 2973 6104 0.24
4.0 Piping Connections

All tubing connections to the module should be designed and installed following all 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, but is Hastelloy C-22 on Hydrogen Chloride (HCI)
modules.

All piping must be installed in accordance with the installation drawings located in Appendix A of this
manual.

Connection Points

All tubing connections are made at either the top rear of the module or within the source inlet cutouts
located on the lower sidewalls of the module. 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 prior to welding.

Piping connection points for each piece of equipment can be found in the drawings located in
Appendix A of this manual.

Process piping connections are double bagged and taped at the factory prior to shipment. Vent piping
connections are single bagged and taped. Tube ends have been faced and are ready for welding.

MNLO000530.doc
BSGS eV / BULKGUARD eV

Revision 2 12/04/2018

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.
Confidential and Proprietary Data
Page2 - 8



»,
VERSUMI

MATERIALS Chapter 2 - Installation

Depending on the configuration, the following facility tubing connections may be supplied with a
module:

Process outlet A: 1/2" (12.7 mm) diameter, 0.049" (1.2 mm) wall thickness
Optional coax 3/4" (19 mm) diameter, 0.065” (1.6 mm) wall thickness

Process outlet B/C/D (opt): 1/2" (12.7 mm) diameter, 0.049" (1.2 mm) wall thickness
Optional coax 3/4" (19 mm) diameter, 0.065” (1.6 mm) wall thickness

NOTE - Optional process C and D are shipped with external open-ended piping spools
installed to provide stability during shipment. These process lines must be capped if they are
not facilitated at the customer site.

Purge and High Pressure Leak Check (HPLT) Gas Inlet:
1/4" (6.4 mm) diameter, 0.035" (0.9 mm) wall thickness

Venturi inlet: 1/4" (6.4 mm) diameter, 0.035" (0.9 mm) wall thickness
Vent outlet: 3/8" (9.5 mm) diameter, 0.035" (0.9 mm) wall thickness

Bonnet Vent outlet (up to four lines):
1/4" (6.4 mm) diameter, 0.035" (0.9 mm) wall thickness

Enclosure Exhaust: 6" (152.4 mm) outside diameter duct

Pneumatics and Z-Purge: 4” (6.3 mm) outside diameter compression fitting.
The process line connections can be furnished in one of two configurations: Standard Bulkhead or
Coaxial Bulkhead. All other connections, such as purge, Venturi inlet, and vent, will be furnished with

standard bulkheads.

The standard bulkhead permits a single process out line to penetrate the enclosure, while providing an
acceptable seal for enclosure ventilation purposes. Figure 2-2 shows a standard bulkhead.

-

1/2 TOD Gas Line
Compression Fitting — goillglnu(()lus (Passes Through
Grips OD of Tube \ ulkhead)
Cabinet Top
nut \Lﬁ%ﬁ
/ [T ,
[d LTI T ’

- |

THET! | J

Figure 2-2. Standard Bulkhead
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The optional coaxial 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 a termination 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 coaxial
bulkhead inside the enclosure.

On the branch of the coaxial bulkhead inside the enclosure, a pressure switch and manual isolation
valve is installed to facilitate the fill and monitoring of the coaxial annular space. The pressure decay
technique is used for coaxial annular space monitoring and requires the annular space to be pressurized
with inert gas (typically nitrogen) above the pressure switch setpoint, in this case, 120 psig. If a leak
develops to atmosphere from the coaxial jacket, an alarm displays on the controller, identifying the
coaxial jacket that is leaking. Similarly, if a leak develops from the process pipe into the coax annular
space, the same alarm displays on the controller identifying the coaxial jacket that is leaking. Figure 2-
3 shows a coaxial bulkhead.

ACAUTION

For coax tubing on silane lines, the pressure decay method with an inert gas (NOT AIR)
must be used.

Outer Containment Jacket .
J T «—— Process Gas Line Continuous

(Passes through Bulkhead)

1

Compression Fitting Grips OD

of Quter Jacket
Bulkhead Nut —_— ‘/

¥4 Tube Connection to Annular .

Space. —— L1

A pressure switch and fill valve

is installed, but not shown here. +—— Compression Fitting Grips OD
of Process Gas Line

Figure 2-3. Coaxial Bulkhead (optional)
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Vent Lines

Vent lines must be piped to a safe location away from personnel exposure per owner site requirements.
The vent discharge opening should be constructed to prevent blockage from weather and animals. Vent
gases will be introduced into the vent line during routine purging cycles.

If treatment is required in order to abate the process gas, 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" and “Post-Purge” sequences, when the process gas
pigtail is being purged prior to process gas cylinder removal and following gas removal, respectively.
At this time, 106-127 CFH (50-60 LPM) of nitrogen is also being sent into the line through the vacuum
Venturi loop. The purging sequences typically run approximately 30-45 minutes. Process gas is also
introduced during the “Conditioning” sequence where process gas is cycled through the pigtail,
following the post-purge sequence and prior to on-line mode.

During a container change, it can be expected that the following masses of gas will be vented from a
BSGS eV / BULKGUARD eV module:

e Pre-purge operating sequence: Total process gas mass vented:

= 0.1Ib. SiH4
= 0.11b. NH3
= 0.2 1b. NF3
= 0.11b.N20
= 0.11b. HCI
= 0.11b.CO2

e Pre-purge operating sequence. Total mass of N2 vented:
= SiH4 requires 120 purge cycles, 2.4 1b.
= NHs requires 90 purge cycles, 1.8 1b.
= NFs requires 75 purge cycles, 1.5 Ib.
=  N20 requires 75 purge cycles, 1.5 1b.
= HCI requires 90 purge cycles, 1.8 1b.
=  (COz requires 75 purges cycles, 1.5 1b.

e Cylinder change sequence HPLT. Total mass of 10% He/N2 mix vented = 0.2 1b.

e Post purge operating sequence. Total mass of N2 vented.
= SiH4 requires 120 purge cycles, 2.4 1b.
= NHs requires 90 purge cycles, 1.8 1b.
= NFs requires 75 purge cycles, 1.5 Ib.
=  N20 requires 75 purge cycles, 1.5 1b.
= HCl requires 90 purge cycles, 1.8 1b.
= COz2 requires 75 purges cycles, 1.5 1b.
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e Condition operating sequence. Total mass vented during 5 conditioning cycles is:

= 41b. SiH4
= (0.21b. NH3
= 61b. NF;3
= 81b.N20
= 71b. HCI
= 81b.CO2

Process gas can be introducedto the vent system at
AWARN |NG any time in the event of certain mulitiple comp onent
Jwailures; therefore the vent line andpollution
abatement system slconld be capable of handling a

Jullprocess gas cylinder release in the event of
catastropliic failure.

A nitrogen trickle purge is constantly bled into the vent line to maintain an inert atmosphere when
hazardous gases are being used. For this reason, a trickle purge valve is furnished with a trickle purge
orifice. The flow rate of this trickle purge is approximately 4-10 CFH (2-5 LPM). The module
employs a vacuum Venturi module that integrates a vacuum Venturi, check valve, and trickle purge
valve into a single unit. Figure 2-4 depicts a typical trickle purge assembly that isn’t integrated into a
module for clarity.

Vent Gas Ouilet Venturi Gas Supply
Cahinet Top Trickle Purge Valve
z  — 1 3
! ! Process Gas Inlet % /
to Venturi
- ; i
L
Vacuum Venturi / Check Valve

Figure 2-4. Typical Trickle Purge Assembly
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Versum Materials, Inc. strongly recommends a separate Venturi supply source rather than a
houseline source. Most process cylinder pressures are significantly higher than houseline operating
pressures. If multiple failures of certain process panel components occur, there is a remote possibility
of back contamination of the houseline source connected to the vacuum Venturi.

When multiple gases are to be vented, ensure compatibility before plumbing vents together. Contact
your Versum Materials, Inc. representative for this information.

The Venturi line requires 80-90 psig (5.5-6.2 barg) of nitrogen to adequately produce the vacuum
needed during purge cycles. The supply is usually taken from a bulk liquid source, but it can also
originate from a cylinder manifold system. The vacuum generator will demand a flow of 106-127
CFH (50-60 LPM) of nitrogen during purge cycles.

Vacuum Venturi Vent Line Sizing

The vacuum Venturi is extremely susceptible to vent line back pressure and cannot tolerate more
than 0.5 psi back pressure. If back pressure exceeds 0.5 psi, the AP11 controller will fail and abort
the purge sequence on insufficient vacuum. It will be impossible to continue until the restriction is
eliminated. The recommended vent line sizes below should be used when installing the vacuum
Venturi vent line. Transitions to larger tubing should be made within 1 ft. of the piping enclosure.

Recommended Vent Line Sizes:

Line Length Minimum Recommended Tube Diameter
1 ft. through 5 ft. 1/2" tube
5 ft. through 100 ft. 3/4" tube
100 ft. through 400 ft. 1" tube
Over 400 ft. 1-1/2" tube

The Venturi vent line must be piped to a safe location away from personnel exposure. It is
recommended that the customer consult and design the vent system to all applicable codes. The
emergency vent discharge opening should be constructed to prevent blockage from weather and
animals. Vent gases will be introduced into the emergency vent lines whenever a purge or conditioning
sequence is run. Do not combine vent lines, instead, route individual vent lines to an appropriately
sized vent header.
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Bonnet Vent Line

The Bonnet Vent must be kept open to allow gas to escape. It must not be sealed or routed into other
vent lines. The bonnet vent discharge opening should be constructed to prevent blockage from
weather, animals, and insects, but 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.

Purge and High Pressure Leak Check (HPLT) Supply Line

The purge and HPLT supply line must be connected to a dedicated purge source, and leak check
source. The pressure required during cylinder purging is 80-90 psig (5.5-6.2 barg). An HPLT pressure
0f 950-965 psig (65.5-66.5 barg) is required for silane (SiH4), nitrous oxide (N20), nitrogen trifluoride
(NF3), hydrogen chloride (HCI), and carbon dioxide (COz) process gases. For ammonia (NH3) process
gas, an HPLT pressure of 190-205 psig (13.1-14.1 barg) is required. Sufficient over pressure
protection must be provided. Versum Materials, Inc. recommends a safety relief valve set at a
maximum of 200 psig (13.8 barg) for the purge supply, and safety relief valve set at a maximum of
1200 psig (82.7 barg) for silane (SiHa4), nitrous oxide (N20), nitrogen trifluoride (NF3), hydrogen
chloride (HCl), and carbon dioxide (CO2) HPLT supply. For ammonia (NH3) process gas, a safety
relief valve set at a maximum of 250 psig (82.7 barg) is required. If a purge module has been
purchased from Versum Materials, Inc., relief devices will be included.

Purge gas sources used for the BSGS eV / Bulkguard eV must

ACAUT'ON not be shared with other BSGS eV / Bulkguard eV modules if

the gas types are incompatible. Purge gas must not be supplied
from a low pressure bulk gas source.

Purge and High Pressure Leak Check (HPLT) Backflow Prevention

All Purge and High Pressure Leak Check (HPLT) system must include backflow prevention in the
form of a check valve. This will prevent process gas from migrating back into the purge panels and

piping.
Enclosure Exhaust

Many BSGS eV / BULKGUARD eV modules are supplied with process piping inside an exhausted
enclosure. Modules that have been configured with a ventilation flow switch (a pitot tube will be
located inside the 6™ vent stack), will require 200 CFM (5663 LPM) exhaust ventilation and -0.1” (-.25
mm) water column static pressure by the customer, whether located indoors or outdoors.
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With the exception of nitrous oxide (N20), modules with exhausted enclosures that haven’t been
configured with a ventilation flow switch are for inert gases, and don’t require exhaust ventilation if
located outdoors. In this case, the 6” (152.4 mm) diameter duct at the top of the piping enclosure may
be capped. If, however, the enclosure will be located indoors, it is recommended that the enclosure be
ventilated at 75 CFM (2124 LPM) minimum. Ifexhaust ventilation is not provided for indoor inert
modules (enclosure or open-air rack), then Versum Materials, Inc. recommends that forced mechanical
ventilation be provided for the room per local code or regulatory requirements. A typical room
ventilation requirement for indoor inert gas systems is to provide room ventilation at 6 air changes per
hour, or 1 CFM/ft.? (2.6 LPM/meter?) of floor space, whichever is smaller. Also, customers should
determine if additional safeguards are warranted, such as room Oz monitoring with local and remote
alarms on low O2 concentration (i.e. less than 19.5% Oz detected in the room).

Nitrous oxide (N20) modules equipped with exhausted enclosures must be ventilated to 75 CFM (2124
LPM) minimum whether located indoors or outdoors to extract excess heat generated by the JT heater.

Silane (SiH4) modules are supplied without an exhausted enclosure and must be located outdoors.

Heat Trace and Insulation

All source containers that are heated (including Y containers, drums, tonners, and ISO containers)
must have heat trace and insulated piping at least from the source container to the process regulators.
If the source container is heated and the piping isn’t maintained at the same temperature, liquefaction
can occur and create operational problems up to and including a module shutdown. Heat trace and
insulation may also be required for the houseline, from the process regulator to the facility entrance,
depending on ambient temperature. If in doubt, consult your Versum Materials, Inc. representative.

If the BSGS ¢V / BULKGUARD eV module has been ordered with source heater capability, panel
heat trace and insulation will have been partially installed at the factory. The module is shipped with a
bag of pre-cut, short black insulating material. This insulation is to be field installed over the piping
VCR joints AFTER the joints are field pressure and leak tested.

Depending upon the module configuration, inlet flex hoses may also be factory heat traced and
insulated. If the pigtail is field piped, then the customer is responsible for installing heat trace and
insulation from the DISS connection to the module. The heat trace will be supplied by the factory,
coiled at the pigtail inlet to the piping cabinet but acquiring and installing the insulation (as per the
installation drawings in Appendix A) will be customer scope.

Heat trace installation details are called out in the electrical installation drawing, located in Appendix
A of this manual. Versum Materials, Inc. recommends %" Buna-N/PVC rubber insulation for all field
installed insulation.

NOTE: Field-installed heat trace and insulation should be installed after the pipeline has been pressure
and leak tested.

MNLO000530.doc Revision 2 12/04/2018
BSGS eV / BULKGUARD eV

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.
Confidential and Proprietary Data
Page2 - 15



»,
VERSUMI

MATERIALS Chapter 2 - Installation

If additional heat trace is required in the field, the recommended material is Delta-Therm PT3SB Heat
Trace Cable. This cable is constant-Watt (12 watts /ft at 240 VAC), so a controller will need to be
installed to regulate heat trace temperature. Versum Materials, Inc. does not recommend self-
regulating heat trace because heat trace temperature cannot be changed if process conditions change.

Piping System Testing

Prior to the electrical start-up of the system, all field installed process piping should be tested. Factory
installed piping has been tested prior to shipment and is shipped under positive Argon pressure. Verify
that the Argon pressure has been maintained at greater than or equal to 15 psig (1 bar g). If positive
pressure has not been maintained, contact the Versum Materials, Inc. representative.

It is also recommended that the module be pressure and leak tested before process gas is introduced.
VCR joins may have loosened during shipment. MAWP of the piping systems within the module are
as follows:
= High pressure process piping, from PT-1 to PCV-1, purge inlet CV-9/CV4 to V-13, and
V-13 to MV29.
0 Process gases: Silane (SiH4), nitrous oxide (N20), nitrogen trifluoride (NF3), and
carbon dioxide (COz2): 3000 psig MAWP.

0 Process gases: Hydrogen chloride (HCI): 1300 psig MAWP.
0 Process gases: Ammonia (NH3): 250 psig MAWP.
0 Other gases: contact your Versum Materials, Inc. representative

= Low pressure process piping from PCV-1 to MV-38.
0 Process gases: All: 250 psig MAWP.

After all the piping joints have passed the pressure and leak tests, install the factory supplied pre-cut,
short black insulating material over the VCR joints. If the bag has been misplaced, 2" thick flexible
Buna-N/PCV clamshell foam rubber insulation can be purchased by the installer locally.
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5.0 [Elecrical and Pneumatic Connections

All electrical connections must comply with Article 300 - Wiring Methods and Article 500 -
Hazardous (Classified) Locations of the National Electric Code (NEC), and NFPA 70 if installed in the
United States. Reference to the use of this equipment in Hazardous Locations only applies to
installations located within the United States of America. BSGS eV / BULKGUARD eV modules are
designed for use in Explosive Atmosphere Directive (ATEX) locations.

All electrical and pneumatic connections and lines must be installed in accordance with the following
drawings.
« “Electrical Details for Typical Installation” located in Appendix A.
“Installation, BSGS eV / BULKGUARD eV Rack” located in Appendix A.

Sealing hubs and low point drains and other means of providing a watertight seal shall be utilized for
outdoor installations. It is also recommended to use poured seals and nitrogen purge for outdoor
applications to minimize effects of moisture on the controller. Additional specifications will have to
be followed for installation within electrically classified areas.

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 is responsible 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 2.5 shows a suggested grounding method for a typical system.
This drawing may not be applicable to your specific system.
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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).
| eVECC JGROUND LUG
I (optional) GROUND CABLE

GROUND CABLE ‘ 7 OR FLAT BRADD

DR FLAT BRAD |

(CUSTOMER SUPPLIED

(CUSTOMER SUPPLIED ‘ AP1L
SEE NOTE ) \ E} SEE NOTE
AN

SEE DETAL “A"
\ENCLOSURE
GAS CABINET
EXTERNAL TOOTH WASHERS

"\ DETAIL A"

GROUND

CONTROLLER GROUND STRAP

Figure 2.5: 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. This resistance for the equipment 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).

Power Supply Connection — AP11 with eV ECC

BSGS eV / BULKGUARD eV modules are normally equipped with an eV ECC located on top of the
AP11 controller. When equipped with an eV ECC, the BSGS eV / Bulkguard eV has two power feed
options: single feed (both AP11 and eV ECC powered by a single feed) and dual feed (AP11 and eV
ECC powered by separate feeds). Details of the termination points are shown in the electrical
installation drawing, Appendix A of this manual.

Each BSGS eV / BULKGUARD® eV 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 be rated as a minimum at 240 volts, 40 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, and should be near the gas cabinet.

Disconnect switches shall meet the requirements of IEC 60947-1 and IEC 60947-3 and the disconnect
switch must not interrupt the protective earth conductor.
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Power Requirements: Single Power Feed — JT heater with heat trace
208-240 VAC, 32A, 50/60Hz, 3 wire

Power Requirements: Single Power Feed — Heat trace with no JT heater
208-240 VAC, 7A, 50/60Hz, 3 wire

Power Requirements: Controller Powered Separate — JT heater with heat trace
Heaters: 208-240 VAC, 32A, 50/60Hz, 3 wire
Controller: 100-240 VAC @ 175 VA maximum, 50/60Hz, 3 wire

Power Requirements: Controller Powered Separate — Heat trace with no JT heater
Heaters: 208-240 VAC, 7A, 50/60Hz, 3 wire
Controller: 100-240 VAC @ 175 VA maximum, 50/60Hz, 3 wire

Acceptable wire gauge:
Single power feed: 14-4 AWG
OR
Heater Power: 14-4 AWG
Controller Power: 14-10 AWG

Use at least 75C rated wiring for the mains supply.

Replaceable fuses:
F1, F2, F3, and F4, located on the power board in the top of the AP11 controller, are 4A super
quick acting fuses.
FS-405, located in the eV ECC adjacent the DC power supply, is a 2A medium time delay fuse.
FS-406, FS-407, and FS-408 are 500 mA medium time delay fuses.
See the Spare Parts List in Appendix B for Manufacturer and part numbers and specifications.

MAIN FOWER
208-240 VAC
SINGLE PHASE, 50440 HE.
SCCR 5KA
WITH JT HEATER - 32A FULL LOAD CURRENT
WITH HEAT TRACE ONLY - 7A FULL LOAD CURRENT

[ = e = =]

o | I [ OF——
O of
cBi2| — % | - |

IE M A

li® O—=
=~] _ GND-1
T
M=l ]
Figure 2-6: Power Connections
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Dual Power Supply Connection:

e To supply power for the AP11 controller separate from the heaters complete the following
steps: Remove wires between terminal blocks 1031-1121 and 1021-1111 (Figure 2-8).

e Wire heater power feed into the normal connection points (CB-102 and adjacent ground block).

e Wire controller power feed into terminal blocks 1092 (L1), 1102 (L2/N), and adjacent ground
block.

e Apply “Danger — Hazardous Voltage Fed by Two Sources” label to controller door as shown
(Figure 2-7).

B & |—| e o [P ;
o o o

Figure 2-7: Label Placement

1021 H O 1021
1021
REMOVE JUMPERS BETWEEN
1021 H O 1021-1111 AND 1031-1121
| ] 1O POWER AP11 SEPARATELY
1031
10, H O ®
1031 H O 1031
- EGER - 1 LI-2  OPTIONAL CONTROL POWER
e e e e = R R 100240 VA
1121 Hﬁ‘gmu_!,mzm . 1121 N-2 00-240 VAC
I DNEROI Y| | R8N B 21t MAX. POWER 175W
ono || CRERE Hlone .____GND___GND-2 SCCR 10 KA
D@D || SINGLE PHASE, 50/60 HL.

Figure 2-8: Wire Removal
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Power Supply Connection — AP11 controller only

There are some cases where the eV ECC will not be installed on the BSGS eV / BULKGUARD eV,
such as when neither a JT heater not heat trace are specified. In those cases, there will only be an
AP11 controller that requires power.

Each BSGS eV / BULKGUARD® eV 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 be rated as a minimum at 240 volts, 4 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, and should be near the gas cabinet.

Disconnect switches shall meet the requirements of IEC 60947-1 and IEC 60947-3 and the disconnect
switch must not interrupt the protective earth conductor.

The power input must be wired to the terminals shown below in Figure 2-9.

Figure 2-9: Dual Power Supply Terminal Connection

The power requirements are as follows:
100-240 VAC @ 150 VA maximum, 3 wire
Full load current - 4 amps

The controller power is the same for idle, average, and peak and is less than 0.125 KW.
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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. Wire size should not exceed 12AWG (3.3 mm?). An optional kit is
available to allow use of 10AWG (5.26 mm?) wire.

Replaceable fuses - F1, F2, F3, and F4 located on the power board are 4A super quick acting fuses. See
the Spare Parts List in Appendix B for Manufacturer and part number specifications.

Use at least 75C rated wiring for the mains supply.

Field Connections

In NEC Class I, Division 2 areas (only in the U.S.A)),
AWARNING a conduit 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® AP11 connectors and the conduit seals
to facilitate these connections. A maximum length of
W 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 Figures 2-10, 2-
11, 2-12, and 2-13 for details.

NOTE: For Systems approved for installation and
use in Explosive Atmospheres (Europe), refer to
section 4.8 for additional instructions.

In classified hazardous areas — Do not separate
electrical terminations or connectors while energized

AWARNING due to risk of electrical arc or spark which can ignite

potentially flammable atmospheres.
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Systems which have been equipped with the eV ECC have conduit holes in the back of the sheet metal.
These conduit locations are shown in Figure 2-10 and Figure 2-11.

All conduit holes are 1-1/8" (28.6 mm) in diameter for 3/4" conduit.

e e e : Power Conduit

Customer 1I/0 and
Ethernet

Figure 2-10: Rear View of GASGUARD® eV AP11 Controller
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Figure 2-11: BSGS ¢V / BULKGUARD® eV Conduit and Conduit Seals (with eV ECC)
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Systems which do not have the eV ECC installed with have conduit holes located on top of the AP11
controller. These holes would be covered up when the eV ECC is installed. 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. Two additional holes are supplied for customer I/O and/or Ethernet Cable. Figure 2-12 and
Figure 2-13.

Figure 2-12: Top View of GASGUARD® AP11 Controller
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HARD CONDUIT
OR WIREWAY
(BY CUSTOMER)
LIQUIDTIGHT
FLEXIBLE CONDUIT
(BY CUSTOMER)
CONDUIT SEAL
(BY CUSTOMER})
Figure 2-13: Conduit and Conduit Seals (no eV ECC installed)
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Field Signal Connections

In the AP11 BSGS eV / BULKGUARD eV module, all field I/O wiring connections are made to the
AP1563 customer I/0 board located inside the left wall of the AP11 enclosure, and the AP1571 bulk
interface board located in the right bulk interface box located on the right side of the piping cabinet.

There are three types of I/O identified for the field connections: discrete (digital) inputs, discrete
(digital) outputs, and analog inputs. All the field and customer I/O signal connections to the AP11
Controller have been pre-assigned a specific location, although not all I/O connections or functions are
required on all systems. Figure 2-14 and Figure 2-15 show the general locations of these connections.
Details of these terminal blocks and termination points are shown in the electrical installation drawing,
Appendix A of this manual.

Customer
SW1 & SW2 RJ-45 RJ-45
Ana1lr:_:'g Iznzputs Hardwire Shutdown Ethernet Ethernet
( - ] Enable In Cut

Supervisory Inputs
(1-2)

e

Customer Customer
Relay Outputs Digital Inputs
(1-8) (33-44)

Figure 2-14: AP1563 Customer I/O Terminal Blocks
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CGA G-13 code, specifically section 12.2.1.5, states that an activation of the deluge sprinkler system
should result in a shutdown of the silane (SiH4) source. The customer should include this signal as part
of the Life Safety System input to the module, shown on the electrical installation drawing, Appendix
A of this manual.

Supervised Inputs

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

A normally open switch is to 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 a signal, which
represents a normal operating condition. When the switch contacts are closed, the circuit will provide
a signal which indicates an alarm condition. An open wire in this circuit, or a short circuit, will
produce an out of range signal, which indicates a circuit fault.

Switch contacts must be rated for 20ma @ 24VDC. 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 2-16 shows the supervisor
input wiring for use with the life safety system.
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fommmmmm s m e m e mmmmmmmm 1
| Typeial LSS System !
| _ L |
Dry contdet cutput only. /Ty N 3 : 2 ’ &
: No External oltage s : Unshielded wire pairs, conduit or wireway is recommended
} ; T SUPERVISCR LEFT
| | T
! Resistor | " 3+
: 144 Watt o higher 1K W“: IIP_‘ szwM
AP I 18K eatbeh fitn. i *
& L | Resitor to be cornested o ! * 5 Voltage source
Supervised Cireuit ! a8 clost to cortacts gz possibe j: ! 1 : i the AP cantroller
I b I I — R T
I ’ | L 3 Fight
| | T '
| I
| 12K ohm1 T
} : T SUPERVISOR RIGHT

Typcial measured valtages:

Positive lead "TP1"
Negotive leod TTP2"
+/- 15

Open circult (fault condition) = +5vde
Operational (no fault or alarm) = +2.5vde
Closed ciruit (alarm condition) = @vdc

Figure 2-16: Supervisory Input Wiring

Available External I/O Communications

AWARNING The BSGS eV / BULKGUARD® eV 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 this feature
requires the installation of a hardwire between the
controller and the scrubber. Failure to utilize this
feature may result in the discharge of process gas to a
non-functioning vent system.

For a list of alarms and shutdowns specific to your system, see the Alarm Matrix included in the
drawings section of the operational manual.
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Digital Outputs Dry - Customer I/O board AP1563

24 VDC @ 1 Amp maximum
Customer Brd
Relay Output # NO COMMON NC

1 T4-1 T4-2 T4-3

2 T4-4 T4-5 T4-6

3 T4-7 T4-8 T4-9

4 T4-10 T4-11 T4-12

5 T5-1 T5-2 T5-3

6 T5-4 T5-5 T5-6

7 T5-7 T5-8 T5-9

8 T5-10 T5-11 T5-12

9 T6-1 T6-2 T6-3

10 Factory use only Factory use only Factory use only
11 Factory use only Factory use only Factory use only
12 T6-10 T6-11 T6-12

MNLO000530.doc

BSGS eV / BULKGUARD eV

Revision 2

12/04/2018

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.

Confidential and Proprietary Data

Page 2 - 31




»,
VERSUMI

MATERIALS Chapter 2 - Installation

Digital Inputs (Customer)

(Customer I/0 board AP1563)

Customer Brd Customer Brd Hardwire Switch

Digital Input # Signal Return Position
5/6* T9-LEFT (+) T9-LEFT (-) SW2-5
7/ 8% T9-RIGHT (+) T9-RIGHT (-) SW2-6
33* T7-1 T7-2 SWI-1
34* T7-3 T7-4 SW1-2
35% T7-5 T7-6 SW1-3
36* T7-7 T7-8 SW1-4
37* T7-9 T7-10 SWI-5
38%* T7-11 T7-12 SW1-6
39% T8-1 T8-2 SW1-7
40%* T8-3 T8-4 SW1-8
41%* T8-5 T8-6 SW2-1
42% T8-7 T8-8 SW2-2
43%* T8-9 T8-10 SW2-3
44%* T8-11 T8-12 Sw2-4

* Each digital-input can be individually configured to provide a hardwire shutdown alarm function.
Figure 2.6 shows the location of SW1 & SW2 hardwire switches.

To configure an input as a hardwire, the corresponding switch shown in the above table must be set to
the ON position.
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SW2-8 Parity Switch setting:

- "On" if total number of active hardwire circuits is 0, 2, 4, 6, 8, 10, or 12.
- "Off" if total number of active hardwire circuitsis 1, 3,5, 7,9, or 11.
Customer Board parity LED will be green when switches are configured correctly.

A digital-input that is in the OPEN state and configured as a hardwire will have the same functional
effect as pressing the EMO (Emergency Stop) switch.

Analog Inputs (Customer)
(AP1563 Customer I/O board)

Analog inputs supplied power at 24VDC fused @ 100 mA each w/ 100  series resistor.

Customer Brd Customer Brd Customer Brd
Analog Input # Signal 24 VDC+ GND
17 T1-5 T1-6 T1-4
18 T1-2 T1-3 T1-1
19 T2-5 T2 -6 T2 -4
20 T2-2 T2-3 T2-1
21 T3-5 T3-6 T3 -4
22 T3-2 T3-3 T3-1
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User Power (Customer)
(AP1563 Customer I/O board)

The AP11 customer board supports six Analog-Input (AI) channels, each of which can be
independently configured for 0-5V or 4-20mA inputs. Three user-connections (per channel) are
provided: +24V-power, +24V-gnd, and signal. A common isolated power-supply is used for all
channels, however each channel’s power is individually fused/current-limited. The combined power-
supply loading of all channels must be less than 200mA. In some configurations, it may be possible to
exceed this limit. It is the user’s responsibility to ensure this constraint is not violated. The following
sections provide detailed guidelines on how to connect and use the customer board.

There are 3 types of devices as shown in Figure 2-17 below. (AP11 connections are shown on the left)

+24 +24 Signal +

‘———>

' External power
Signal (no AP11 connection)

Signal Gnd Gnd > -

2-Wire 3-Wire Externally-Powered

Figure 2-17
2-Wire (4-20mA) Device: Device has 2 wires: power and signal. The device draws up to 20 mA.

3-Wire Device (Powered from AP11): Device has 3 wires: power, signal, and ground. The current
draw should be included on the manufacturer’s data sheet and should be plugged into the table below.

Externally-Powered: These devices receive power for their operation from another source and
interface with the AP11 using 2 wires: signal and ground.

There are two calculations that must be performed when connecting Analog devices to an AP11.

1. The total current-consumption calculation of AP11-powered devices
2. The cable-resistance calculation for each device connection

The following sections provide detailed examples on how to perform these calculations.
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Current-Consumption Calculations for AP11-powered devices:

The current-consumption calculation is necessary to ensure the total draw of all connected devices is
less than the 200mA capacity of the Customer Board. If using all 2-wire devices, no calculation is
required as the AP11’s capacity is sufficient for this configuration. For all other cases, use the
following table to determine the current-consumption.

Number of

Devices
Type

Multiply by
current draw
per device

Total

2-Wire (4-20mA) Device

X 20mA

mA

3-Wire Device

X mA

Externally-Powered Device

X 0 mA

0 mA

TOTAL

(Sum of Above)

Can NOT exceed 200 mA

Note: If the manufacturer specifies power consumption in watts instead of current in
milliamps, assume that the device is receiving 15V and approximate the current draw as

follows:

Hratcs

Millamps = 70—
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EXAMPLE:

An AP11 needs to connect to three 2-wire devices and two 3-wire devices and one externally-powered
device. The manufacturer of the 3-wire device specifies that it will draw no more than 50 mA.

Number of Multiply by
Devices current draw
Type per device Total
2-Wire (4-20mA) Device 3 X 20mA = 60 mA
3-Wire Device 2 X 50mA = 100 mA
Externally-Powered Device 1 X 0 mA = 0 mA
TOTAL
(Sum of Above) 160 mA
Can NOT exceed 200 mA

In this example, the calculated current draw (160mA) is below the AP11’s capacity (200mA) so the
configuration is valid.

Cable-Resistance Calculation:

Resistance in the cables used to connect field-devices to an AP11 results in voltage-drops that must be
considered. These voltage-drops directly subtract from the power-supply’s output used to power a
device. The resultant voltage (as seen by the device) must be sufficient to satisfy the minimum
excitation voltage specification for a given device to operate properly. This specification is available
from the manufacturer of the device.

To satisfy a devices excitation spec, the “actual” cable-resistance must be less than the “maximum”
cable-resistance that can be supported. Example calculations are shown below. It should be noted that
calculations differ for each of the device types.

2-Wire (4-20mA) Device: Device has 2 wires: power and signal. The device draws up to 20 mA.

The maximum cable resistance is equal to the minimum voltage seen at the power pin on the AP11
minus the minimum excitation voltage of the device (as provided by manufacturer) minus the voltage
caused by the input resistance of the AP11 all divided by the maximum current of the device.

2087 — maln. exeltasien velags— BV
G A

Max cabls restistance =
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Cable resistance is calculated as the resistance per meter times the number of meters that the signal
travels. IMPORTANT: Both the wire going to and returning from the sensor must be included.

Cable resistance = Ohms per meter * meters of cable * 2 (this is for wire to and from sensor)

EXAMPLE:

A sensor with an excitation spec of 10v is at the end of a 100 meter 22/2 cable. The
manufacturer specifies that the 22 AWG wire has a resistance of 0.0527 ohms/meter.

IRE = LiE=E BV
Max cable rezistancg = = a - 290 ohms

Cable resistance = (0.0527 ohms/meter * 100 meters * 2
(actual) =10.54 ohms

The calculations confirm that the “actual” cable resistance (10.54 ohms) is less than the Max cable
resistance (290 ohms) so the excitation specification is satisfied.

3-Wire Device (Powered from AP11): Device has 3 wires: power, signal, and ground.

The current draw and minimum operating voltage of the device should be included on the
manufacturer’s data sheet. The voltage seen by the device is reduced by the resistance of the cable
going to the device and by a 100-ohm resistor within the AP11. Calculations to determine the
maximum cable resistance are shown in Figure 2-18 below:

AP11

+22.8V
T 1000 Rwire
AWA < AN

Signal (20mA)

Gnd

Rwire

Figure 2-18
Excitation Voltage (Vg): Minimum operating voltage of the device as specified by the manufacturer

Current Draw (IL): The amount of current the sensor draws as specified by the manufacturer. This is
measured in Amps.

Note: If the manufacturer specifies power consumption in watts instead of current in
milliamps, assume that the device is receiving it’s minimum voltage and approximate the
current draw as follows:
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Aps = Watty
g Mintmum Volitags

Max Cable Resistance: The maximum resistance of the wiring to and from the sensor.

daGV = 1= 100+
=01

Max Cable Reslrtance =

Cable resistance is calculated as the resistance per meter times the number of meters that the signal
travels. IMPORTANT: Both the wire going to and returning from the sensor must be included.

Cable resistance = Ohms per meter * meters of cable * 2 (this is for wire to and from sensor)

EXAMPLE:

A sensor that draws 50 mA and has a minimum excitation voltage of 15V is at the end of 100
meters of 22/3 cable. The manufacturer specifies that the 22 AWG wire has a resistance of
0.0527 ohms/meter.

22 8 =15= 1000054
Max Cable Resistancg = o = 70 ohne

Cable resistance = 0.0527 ohms/meter * 100 meters * 2

(actual) =10.54 ohms

The calculations confirm that the “actual” wire resistance (10.54 ohms) is less than the max
wire resistance (70 ohms) so the excitation specification is satisfied.
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On BSGS eV / BULKGUARD eV modules, jumper J7 is factory set as shown in Figure 2-19 for the
Customer I/O board.

) i 3% 3 =B

Digial 1~ SW2~1 Digial ¢ (O3 BlHEwmy B3 (57 R NS

Digital 2  SW2-2 Diaital 10 J3 ETHERWNET LA ETHER AT 7~
cosebi / '

ZS0000877-5
104-RH6

Figure 2-19: GASGUARD® AP11 Customer board "J7" jumper configuration.
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USB Connection Port

The AP11 controller USB port is located on the face of the controller. The USB port allows a 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. The USB port on the face of the controller will also have a
warning label (Figure 2-20) for operation in a flammable area.

Each USB connector type is 2.0 format. 4ea USB ports available inside the controller, with one of the
ports extended externally to the AP11 controller door as shown in Figure 2-21

/\ WARNING

ELECTRICAL DEVICES SHALL
NOT BE OPERATED,
CONNECTED TO, OR
DISCONNECTED FROM THE
USB PORT UNLESS THE AREA
SURROUNDING THIS
EQUIPMENT IS KNOWN
TO BE FREE OF
FLAMMABLE MATERIAL

Figure 2-20: USB Port Warning Label

Figure 2-21: AP11 Controller USB Port on the Face of the Controller
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The USB parameters for the port that is extended to the door of the AP11 controller, are listed below.
e Voltage: 5V +/-10%
e Current: 2A maximum

e Capacitance: 100.01uF +/-20%

Pneumatic Connections

The AP11 controller requires a pneumatic supply for Z-purge and pneumatic valve operation. A
pneumatic supply of inert gas without oxygen, such as nitrogen, is recommended. It is strongly
advised to not use clean dry air for pneumatic supply unless there is a high degree of confidence
that it will maintain purity as per ISO 8573-1 Class 2. Moisture in clean dry air will promote
corrosion of electrical components and reduce controller performance and reliability.

The pneumatic supply must be regulated to 85-95 psig (5.9-6.6 barg). Maximum allowable working
pressure is 100 psig (6.9 barg). Over-pressurization protection, such as a safety relief valve, must be
provided to protect the internal solenoids. The flow rate required for pneumatic valve operation is 2

CFH (1 LPM). A 1/4" compression fitting at the back of the controller is provided for the pneumatic
supply inlet connection as shown in Figure 2-22. Piping for the pneumatic supply must be protected
from mechanical damage.

This supply is also used for Type Z purge of the electrical enclosure. Z-purge is enabled on all BSGS
eV / BULKGUARD eV module controllers because a clean, dry nitrogen purge will promote controller
longevity and guard against water intrusion when installed outdoors. In certain areas, the Type Z
purge is required to maintain a positive pressure at or above 0.1" water column (24.9 Pa). This is in
accordance with Article 496 of the National Fire Protection Agency (NFPA) regulations. In
applications where Type Z purge is required, the controller will be equipped with a pressure switch to
monitor the pressure. The Type Z purge will require a purging flow rate of 7 lpm/15 CFH for 30
minutes before applying power to the controller, each time any of the three electrical enclosure doors
are opened. Do not exceed 7 Ipm (15 CFH) during purge of the BSGS eV / BULKGUARD eV.
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Z-Purge Procedure

The Z purge pressure is controlled by a needle 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. Close the controller front and tighten both latches completely.

2. Open the needle valve 4 to 5 turns (counter-clockwise). Allow the controller to purge for 30
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, less than 1 LPM (2 CFH). If Type Z

purge is required, a flow rate of 7 LPM (15 CFH) will be needed, depending on the tightness of the

individual controller and the installation. BSGS ¢V / BULKGUARD eV will require 7 LPM (15CFH).

Flowrates should be monitored during Type Z purge. Do not exceed 7 LPM (15 CFH) during purge of

BSGS eV / BULKGUARD eV.
Instrument N2
connection ¥4” Ground Lug
compression
fitting
Alarm Horn Mounting
Stud (4)
Pneumatic
Connections
(typical)
] . Z-Purge
Figure 2-22. Rear View of GASGUARD® AP11 Controller Valve

Source Container Pneumatic Connections

Depending on the BSGS eV / BULKGUARD eV module configuration, the AP11 controller may be
configured to supply a single pneumatic signal to the source A1/A2 and B1/B2 container valve, or
multiple pneumatic signals to source A container valves and perform tube switching.

If the module was configured with a pneumatic signal for the source container, a single pneumatic tube
or tube bundle will be supplied by Versum Materials, Inc. A single pneumatic tube is typically
supplied for Y containers, drums, and NH3 ISO containers. A pneumatic tube bundle is typically
supplied for tube trailers and multi-tube ISO containers. Installation details can be found in the
mechanical installation drawings located in Appendix A of this manual.
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GASGUARD® Networking

General Description

Remote monitoring of GASGUARD® systems such as the BSGS eV / BULKGUARD® eV can be
attained using the GASGUARD® OPC Server software or Versum Materials, Inc.’s SCADA system;
GCS (Global Communications System). Either method can provide continuous on-line 24 hour per
day monitoring of the status of all connected GASGUARD® Cabinets, VMBs and BSGS systems. The
GASGUARD® AP11 communicates to GCS or OPC via Ethernet. Figure 2-23 shows the location of
the Ethernet connection on the AP11 carrier board.

[ RJ-45
e ETHERNET
CONNECTION S

Flgure 2-23: AP11 carrier board Ethernet connectlon

GCS Ethernet Network Wiring Configuration

A GCS is typically integrated into the site’s Ethernet network. Figure 2-24 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 — 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 Global View sessions as well as ODBC data downloads.
The GCS may also 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 data to a site’s
tool annunciation system. GCS uses standard TCP/IP network protocol to communicate over all
networks.
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Customer's Entire
Network

10/100 BASE-T Subnet

[ p— Hub
[ee]

Other Networked Customer
Computers or Equipment
Residing on this Network Subnet

10/100 BASE-T Ethernet
Network (Star Topology)

Windows NT or Windows 2000
Gasguard AP Ethernet Network OPC Server

i

Gasguard AP Controller
(Ethernet)

Gasguard AP Controller
(Ethernet)

Gasguard AP Controller
(Ethernet)

Figure 2-24 Typical GCS Network Architecture
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Installation and Pre-Facilitation Checklist

A GASGUARD® BSGS eV / BULKGUARD® eV Installation and Pre-Facilitation Checklist is
provided in an appendix of this manual. This checklist will assist the owner/installer with items to be
completed prior to startup. The Installation and Pre-Facilitation Checklist is included in Appendix D
of this manual.

Startup and Commissioning Checklist

A GASGUARD® BSGS eV / BULKGUARD® eV Startup and Commissioning Checklist is provided in
an appendix of this manual. This checklist is used to verify that the system is connected properly and
is ready for the Operational Readiness Inspection, commissioning, and start up. The Startup and
Commissioning Checklist is included in Appendix E of this manual.

Operational Readiness Inspection

Before a BSGS eV / BULKGUARD eV module or system can be started up, an Operational Readiness
Inspection (ORI) must be completed. The ORI is a checklist that assures equipment placement,
connection to all required utilities, verification of operability, startup and eventual commissioning prior
to the introduction of process gas into the module or system. The ORI checklist is included in
Appendix F of this manual.

OSHA Process Safety Management (PSM)

The United States Government, through OSHA, has established threshold quantities of hazardous
gases. When exceeded, OSHA requires the system owner to establish a PSM program to inform
employees of the operational characteristics and hazards of system operation. Contact OSHA, or ask
your Versum Materials, Inc. representative for information on PSM threshold quantities and if
establishing a PSM program applies to your facility.

MNLO000530.doc Revision 2 12/04/2018
BSGS eV / BULKGUARD eV

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.
Confidential and Proprietary Data
Page 2 - 45



»,
VERSUMI

MATERIALS Chapter 2 - Installation

6.0 Explosive Atmosphere (ATEX) Installations

BSGS ¢V / BULKGUARD eV controllers that have the label shown in Figure 2-25 has been
certified to comply with European Union ATEX Directive 2014/34/EU of the European
Parliament and Council when properly installed in accordance with the guidelines and
instructions referenced in this section.

BSGS eV / BULKGUARD eV controllers with the following label attached for explosion protection
are of Group II, 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.

-

CEEousa

Ex ic pz IIC T4 X

-20°C £ T amb £60°C

Recorder No. SW013133J
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6.1

Label Markings

The ATEX label placed on the AP11 controller includes the following information (symbols follow in
order starting at the upper left corner):

The CE Symbol which reflects conformity with the European Directives

The Hexagonal “Ex” Symbol for Explosive Atmosphere

The equipment group symbol for the electrical apparatus which is II. All industry gases are
classified as Group II gases.

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

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

Symbol “Ex”. This symbol stands for the equipment has been tested under the latest
European Harmonized Standard for use in Explosive Atmospheres.

Symbol “ic” for intrinsic safety.

Symbol “pz” for pressurization. Pressurization prevents the ingress of an explosive
atmosphere to a space that may contain a source of ignition. This is used for the controller.
Symbol “IIC’ for the apparatus gas group.

The symbol indicating the maximum surface temperature, T4. T4 indicates that the
maximum surface temperature does not exceed 135°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 60°C.
Since the temperature range for the AP11 varies from the normal range, an X is included on
the label markings.

The ambient temperature range, Ta.
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6.2 Special Conditions for Safe Use (X)
¢ Environmental Limits

= BSGS eV / BULKGUARD eV controllers are intended for indoor installation. They
have been evaluated for installation in locations providing adequate protection against
the entry of water.

= API11 controllers 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 5 of this manual for more
information.

» Installation 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 5 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.

= 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 30
minutes prior to turning the power on.

* Only qualified Versum Materials personnel should service the controller. Substitution
of components (other than those recommended by Versum Materials) may impair its
suitability for use in hazardous locations.
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System Specifications

Range of Environmental Conditions

e -20to 60° C Operating Temperature Range
e 95% Maximum Relative Humidity
e 2000 Meters Above Sea Level, Maximum

Paint Specification

The paint specification for touch up painting of all enclosure cabinets:

Touch-up paint for the cabinet can be purchased from Sherwin Williams. The paint is from Sherwin
Williams Polane S Plus White textured blending FG3W25.

Pressure

MAWP of the piping systems within the module are as follows:

= High pressure process piping, from PT-1 to PCV-1, purge inlet CV-9/CV4 to V-13, and
V-13 to MV29.
0 Process gases: Silane (SiH4), nitrous oxide (N20), nitrogen trifluoride (NF3), and
carbon dioxide (COz2): 3000 psig MAWP.
0 Process gases: Hydrogen chloride (HCI): 1300 psig MAWP.
0 Process gases: Ammonia (NH3): 250 psig MAWP.

0 Other gases: contact your Versum Materials, Inc. representative

= Low pressure process piping from PCV-1 to MV-38.
0 Process gases: All: 250 psig MAWP.
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Filtration

High pressure filter (F-1A/B): 5.0 micron

Outlet filter (F-2A/B): 0.003 micron — option (recommended)

Physical Characteristics

Module Weight (estimated): 600 Ibs. (270 kg)
Footprint: 2’-10” wide x 3°-2” deep* x 7°-4 1/4” tall
(864 mm x 966 mm x 2242 mm)

AP11 controller door fully open

Clearance: Front: 48 in (1220 mm)
Back: distance to install the source container
Sides: 18 in (457 mm)

Anchoring: (Qty 4) 9/16” (14.3 mm) mounting holes

Process Connections

Depending on the configuration, the following facility tubing connections may be supplied with a
BSGS eV / Bulkguard eV module:

Process outlet A: 1/2" (12.7 mm) diameter, 0.049" (1.2 mm) wall thickness
Optional coax 3/4" (19 mm) diameter, 0.065 (1.6 mm) wall thickness

Process outlet B/C/D (opt): 1/2" (12.7 mm) diameter, 0.049" (1.2 mm) wall thickness
Optional coax 3/4" (19 mm) diameter, 0.065” (1.6 mm) wall thickness

Purge and High Pressure Leak Check (HPLT) Gas Inlet:
1/4" (6.4 mm) diameter, 0.035" (0.9 mm) wall thickness

Venturi inlet: 1/4" (6.4 mm) diameter, 0.035" (0.9 mm) wall thickness
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Vent outlet: 3/8" (9.5 mm) diameter, 0.035" (0.9 mm) wall thickness

Bonnet Vent outlet (up to three lines):
1/4" (6.4 mm) diameter, 0.035" (0.9 mm) wall thickness

Enclosure Exhaust: 6" (152.4 mm) outside diameter duct

Pneumatics and Z-Purge: '4” (6.3 mm) outside diameter compression fitting.

Miscellaneous Connections

Exhaust Duct: 6 in (152 mm) diameter

Tubing connections are made at the top rear of the enclosure. The GASGUARD® BSGS eV /
BULKGUARD® eV module is designed for indoor or protected outdoor installation. Outdoors, the
system must be installed under a roof that extends 40 in (1000 mm) beyond the equipment footprint.
The roof height above the equipment should be minimized to protect the equipment against wind-
driven rain.

Exhaust Flow All Hatches Closed Condition: 200 CFM @ 0.1 inch water column

(5664 LPM @ 0.19 mm Hg)

Material of Construction

Piping and Valves: Stainless Steel or Hastelloy C-22

Wetted components: PCTFE or Vespel

Flow Capacities

A BSGS eV / Bulkguard eV module can be ordered with different options that may impact the flow
capacity of the system. Please contact your Versum Materials, Inc. representative for information
regarding your specific system.
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Venting Criteria

During a container change, it can be expected that the following volumes of gas will be vented from a
BSGS eV / Bulkguard eV module.

e Pre-purge operating sequence: Total process gas mass vented:

= (.11b. SiHs
= (.11b. NH3
= (0.21b.NF;3
= (0.11b.N20
= (0.11b. HCI
= 0.11b.CO2

e Pre-purge operating sequence. Total mass of N2 vented:
= SiH4 requires 120 purge cycles, 2.4 1b.
= NHs requires 90 purge cycles, 1.8 1b.
= NFs requires 75 purge cycles, 1.5 Ib.
=  N20 requires 75 purge cycles, 1.5 1b.
= HCI requires 90 purge cycles, 1.8 1b.
= COz2requires 75 purges cycles, 1.5 1b.

e Cylinder change sequence HPLT. Total mass of 10% He/N2 mix vented = 0.2 1b.

e Post purge operating sequence. Total mass of N2 vented.
= SiH4 requires 120 purge cycles, 2.4 1b.
= NH3s requires 90 purge cycles, 1.8 1b.
= NFs requires 75 purge cycles, 1.5 Ib.
= N20 requires 75 purge cycles, 1.5 1b.
= HCI requires 90 purge cycles, 1.8 1b.
=  (COz requires 75 purges cycles, 1.5 1b.

e Condition operating sequence. Total mass vented during 5 conditioning cycles is:

= 41b. SiHs
= (0.21b. NH3
= 61b. NF3
= 81b. N2O
= 71b. HCI
= 81b. CO2
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Electrical Requirements

e =+ 10% Fluctuation of Nominal Voltage Range

e Short Circuit Current Rating (SCCR) is 10 kA for controller power feed, 5 kA for single power
feed or heater power feed

Single Power Feed for Module — with JT Heater:

e 208-240 VAC-50/60 HZ
e Full load current - 32 amps
e S5 KAIC @ 240 VAC, 75 deg. C terminal rating

Single Power Feed for Module — with Heat Trace, no JT Heater:

e 208—-240 VAC-50/60 HZ
e Full load current - 7 amps
e S5 KAIC @ 240 VAC, 75 deg. C terminal rating

Single Power Feed for Module — AP11 only, no Heaters:

e 100-240 VAC - 50/60 HZ
e Full load current - 4 amps
e 10 kAIC @ 240 VAC, 75 deg. C terminal rating

Dual Power Feed — Critical Power to AP11 Controller, Normal Power to JT Heater/Heat Trace

AP11 Controller:
e 100-240 VAC - 50/60 HZ
e Full load current - 4 A
e 10 KAIC @ 240 VAC, 75 deg. C terminal rating

JT Heater (with or without Heat Trace):
e 208-240 VAC - 50/60 HZ
e Full load current - 32 A
e 5KkAIC @ 240 VAC, 75 deg. C terminal rating

Heat Trace only (no JT Heater):
e 208-240 VAC - Single phase, 50/60 HZ
e Full load current - 7 A
e S5 KAIC @ 240 VAC, 75 deg. C terminal rating
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Customer Digital Outputs:

Relay 1, DO9 Gas available digital output. This relay changes state when a shutdown alarm is
present or when the module is in any mode except online and standby. This dry contact can be
wired normally closed or normally open.

Relay 2, DO10 Module fault alarm digital output. This relay changes state when any fault alarm is
present, in any mode. This dry contact that be wired normally closed or normally open.

Relay 3, DO11 Module shutdown alarm digital output. This relay changes state when any
shutdown alarm is present, in any mode. This dry contact can be wired normally closed or
normally open.

Relay 4, DO12 Module UVIR/high temp alarm digital output. This relay changes state when any
UVIR or temperature switch shutdown alarm is present, in any mode. This dry contact can be
wired normally closed or normally open.

Customer Digital Inputs:

DI-6 Optional Supervised Customer Life Safety Shutdown. This shutdown is the result of any
customer Life Safety System (LSS) device. Upon receipt of this signal, all pneumatic valves will
close, but power to the AP11 controller and J-T heaters will remain.

DI-8 Optional Supervised Remote Shutdown. Upon receipt of this signal, all pneumatic valves
will close, but power to the AP11 controller and J-T heaters will remain.

DI-35 Customer Life Safety Shutdown. This shutdown is the result of any customer Life Safety
System (LSS) device alarm. Upon receipt of this signal through a hardwired shutdown input,
power is removed from the J-T heater, all valves are closed and process gas flow stops.

DI-36 Remote Shutdown Source A1l — If no source A2 installed, this will close valves V-1 and V-
8 for source A1, and open the valves for sources B1/B2, if they are in standby mode. If the system
also has source A2 installed and online, this will close valves V-1 and V-8 on source Al and the
system continue to run on source A2.

DI-26 Remote Shutdown Source A2 - This will close valves V-1 and V-8 on source A2 and the
system will continue to run on source Al.

DI-37 Remote Shutdown Source B1 — If no source B2 installed, this will close valves V-1 and V-8
for source B1, and open the valves for sources A1/A2, if they are in standby mode. If the system
also has source B2 installed and online, this will close valves V-1 and V-8 on source Bl and the
system continue to run on source B2.
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DI-28 Remote Shutdown Source B2 - This will close valves V-1 and V-8 on source B2 and the
system will continue to run on source B1.

DI-38 Vent Scrubber Unavailable — If this customer initiated alarm is present, purge and cylinder
change sequences will be inhibited, and if underway, will be aborted until the customer’s scrubber
is available.

NOTE - Additional digital inputs and outputs beyond the ones described here may be installed in
your system. Please contact your Versum Materials, Inc. representative with questions.

Optional Components than can be part of a BSGS eV / Bulkguard eV system

Purge/HPLT Module

Deep Source Purge and Venturi Panels
Generation 2 Y-Cylinder Heater
Compact Y Cylinder Heater

NH3 ISO Container Heater

Scales

On-Board Purifier
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The contents of this chapter do not apply to the system referenced within this manual. For this reason,
this chapter has been left intentionally blank.
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The contents of this chapter do not apply to the system referenced within this manual. For this reason,
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/N WARNING

This equipment is not intended for use by the general public. Only personnel trained in
GASGUARD® BSGS eV / BULKGUARD® eV operation and the hazards associated with the
fluid contained in this equipment should operate and maintain this equipment.

1.0 System and Components

The overall system consists of the source container, the BSGS eV / BULKGUARD eV module,
and optional equipment. Up to four source containers can be connected to each module. Other options
may be present in a complete bulk installation. These could be a purge module, purifier, drum and Y-
container blanket heaters, NH3 ISO heaters, and container scales. The following is an in-depth
description of operating characteristics of the various module configurations, hardware, and its
interface with optional equipment.

BSGS eV / BULKGUARD eV Module

Module Configurations

The GASGUARD® BSGS eV / BULKGUARD® eV is configurable by four option sets:
Number/type of sources (single, dual, triple, or quad sources in various container types/sizes)
Purge type (cross purge, deep purge, deep purge with Venturi)

Process inlets (single or dual, flex hose or hard pipe)

Number of process trains (single or dual)

The following provides more details about each option set:

Sources:

Single Source (SS) — One process gas container such as a Y, drum, multiple cylinder pack, or ISO
trailer connected to a single process inlet. Example: ISO x none

Dual Source (DS) - Two process gas containers such as a Y, drum, multiple cylinder pack, or ISO
trailers connected to either a single process inlet (example: 2Y x none) or a dual process inlet
(example: Y x Y). Two ISO modules may not be installed onto the same process inlet. However, this
product line will support one ISO per process inlet with tube switching for an ISO x ISO configuration.

Triple Source (TS) — Three process gas container such as a Y, drum, multiple cylinder pack, or ISO
trailer connected to a single module with two sources on one process inlet and a single source on the
other inlet. Example: 2Y x ISO

MNLO000535.doc Revision 1 03/26/2018
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Quad Source (QS) - Four process gas containers such as a Y, drum, or multiple cylinder pack
connected two sources per process inlet. Example: 2Y x 2Y

Purge Configurations:

Cross Purge — All purge/vent components (V4, V5, V13) and source pressure monitoring (PT1) are
located within the main BSGS eV / BULKGUARD eV cabinet. These systems also have an MV2 on
each process inlet to allow for dual isolation of the pigtail from the piping cabinet.

Deep Purge — A separate source deep purge panel is located on the inlet piping outside of the main
BSGS eV / BULKGUARD eV cabinet. This panel contains V1, MV1, V13, and PT1. V4/VS5 are still
located within the main BSGS eV / BULKGUARD eV cabinet, but MV2 no longer exists. Dual
isolation of the pigtail from the piping cabinet is performed by MV1 and V1 on the source deep purge
panel. Each deep purge panel is dedicated to a single source, so up to two of these panels might be
installed on each process side of the system. If equipped with ventilation, the source deep purge panel
will be located coaxially within the ventilation duct.

Deep Purge with Dedicated Venturi — This option requires the installation of the source deep purge
panel option described above. This additional panel adds vacuum Venturi capability to the deep source
purge panel. V4 and V5 are now located on the Venturi panel rather than inside the main BSGS eV /
BULKGUARD eV cabinet. There is an additional V7 for the dedicated Venturi and an optional
V113TP trickle purge vent valve. One Venturi panel can be attached to up to two deep source purge
panels. Additionally, the V13 located on the source deep purge panel now becomes an MV69. If
equipped with ventilation, the Venturi shroud will be located coaxially within the ventilation duct.

Please see Appendix A for drawings providing additional details about these different options.

Process Inlets:

Single Inlet — One process inlet only (A side — populated V2 through MV38). This configuration is not
available with dual process train option.

Dual Inlet — Two process inlets (A side and B side — populated V2 up to JT Heater)

Flex Hose — Connection from source container to either the main BSGS eV / BULKGUARD eV
cabinet (cross purge) OR from the source container to the source deep purge panel (deep purge with or
without Venturi) is 2" flexible piping.

e In the case of a dual source process inlet for a cross purge system, the connection from the
main BSGS eV / BULKGUARD eV cabinet to the T when the A1/A2 or B1/B2 sources
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combine is field-installed }42” 316L SS or C22 piping (customer scope). The flex hoses would
be field-welded between to T and the source container connection.

¢ In the case of a deep purge system without Venturi, the connections between the main BSGS
eV / BULKGUARD eV cabinet and the source deep purge shroud(s) must be field-installed 2"
316L SS or C22 piping (customer scope).

¢ In the case of a deep purge system with Venturi, the connections between the main BSGS eV /
BULKGUARD eV cabinet and the Venturi shroud AS WELL AS the connection between the
Venturi shroud and the source deep purge shroud(s) must be field-installed /2 316L SS or C22
piping (customer scope).

Hard Pipe — Connections between source containers, source deep purge shrouds, and the main BSGS
eV / BULKGUARD eV cabinet are all field-installed 2” 316L SS or C22 piping (customer scope).

Process Trains:

Single Process Train — Inlets from Side A and Side B are combined into a single flow path prior to the
JT Heater (which also has a single flow path). Path continues from JT Heater through MV38. This
option is mandatory with a single process inlet.

Dual Process Train — Inlets from Side A and Side B have separate, parallel flow paths until after V3.
The JT Heater has a dual flow path.
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Electrical Devices, Customer Digital Inputs, and Digital Outputs

The following is a list of electrical devices that may be present in the BSGS eV / BULKGUARD eV,
and the alarm descriptions and functions associated with them. In the descriptions below, a crossover
indicates the automatic valves on the active source (on-line) close and the automatic valves on the
standby source open. There are two types of alarms associated with these devices, fault and shutdown.
A fault alarm can be present and the system will continue to flow process gas, however, the source of
the fault should be investigated and resolved. A shutdown alarm can be as minor as a source container
crossover, or as critical as a module shutdown. All alarms should be investigated and resolved quickly
to maintain system safety, reliability, and functionality.

Customer digital input signals permit the customer to remotely shut down the module, stop process gas
flow, or inhibit the venting of process gas by wiring to these inputs. Digital output relays provide the
customer with a remote indication of system alarm status if the customer chooses to wire to these
outputs.

The naming convention for these components is name-#xyz.

e Name is component type (PT for pressure transducer, MV for manual valve, etc.)

e #is the numerical assignment of the component within the system (PT-1, MV-§, etc.)

e X is the process inlet or process train upon which the component is located (PT-1A is pressure
transducer #1 located on the A process inlet, MV-8B is manual valve #8 located on the B
process inlet, etc.)

e Y is source container on the process inlet that the component is located (PT-1A1 is located on
source Al, V8-B2 is located on source B2, etc.)

e Z is the tube number on an ISO/TT (V-8A-5 is tube #5 on the ISO located on source A)

Please see the installation drawings located in Appendix A for additional information.

PT-1xy Standard for source A1, Optional for Source A2, B1, B2. It monitors pressure at the source
container. There could be up to four PT-1s in a module if configured for four source containers. PT-1
performs multiple functions. They are:

PT-1xy PAL - On-Line low source pressure fault alarm. This fault alarm notifies the operator that
container pressure is low. Low pressure typically means product will soon be depleted but, with
liquefied compressed gas, can also indicate the liquid has been sub-cooled by an unusually high
withdrawal rate or low ambient temperature. It is enabled in both on-line and standby modes. This
alarm will inhibit the standby module from coming on-line, until the alarm is cleared.
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PT-1xy PALL - On-Line low source pressure shutdown alarm. This could indicate an empty source
container, a sub-cooled source container, excess flow, a closed or misadjusted valve, or PT-1 failure.
It is enabled in both on-line and standby modes.

e Single source, single process inlet — PT-1 on the active side will be used to initiate a shutdown.

¢ Dual source, single process inlet — PT-1 on the active side will be used to initiate a shutdown
and crossover to the opposite process side, if available and in standby mode. If associated with
the standby side, this alarm will inhibit the standby side from coming on line until it is cleared.

e Single source, dual process inlet — PT-1 on the active module will be used to initiate a
shutdown and crossover to the opposite process line, if available and in standby mode. If
associated with the standby side, this alarm will inhibit the standby module from coming on
line until it is cleared.

e Dual source, dual process inlet — PT-1xy will close V-1xy (deep purge) or V-2x (cross purge)
on the source that empties first, but the second source will continue to flow gas until its PT-1xy
signals an empty container. Following the second PT-1 shutdown signal, the controller will
initiate a side shutdown and crossover to the opposite process side, if it is in standby mode. If
associated with the standby module, this alarm will inhibit the standby side from coming on
line until it is cleared.

NOTE: IF BACKUP SIDE IS NOT AVAILABLE: This alarm will cause an interruption of process
gas flow to the customer.

PT-1xy PAH - On-Line high source pressure fault alarm. This alarm de-energizes the Source Heater
Inhibit relay, causing the heater controller to stop heating the container. It indicates a possible
runaway source heater controller. It is enabled in both on-line and standby modes.

PT-1xy Low vacuum — This is a shutdown alarm that will prevent any of the purge sequences from
finishing until sufficient vacuum is restored. Cause could be an improperly sized or plugged vent line
from the module to the customer’s scrubber, a closed valve or insufficient N2 pressure to drive the
vacuum Venturi.

PT-1xy High purge pressure — This is a shutdown alarm that will prevent overpressure of module
components if a regulator failure occurs in the customers purge gas supply system. Prevents the purge
sequences from finishing until the cause is corrected.

PT-1xy Low high pressure purge — A shutdown alarm during the high pressure leak test (HPLT), likely
caused by insufficient cylinder pressure to perform adequate leak check. It prevents the Change
Cylinder sequence from finishing until the cause is corrected.

PT-1xy High-high pressure purge — A shutdown alarm during the high pressure leak test (HPLT),
likely caused by a regulator failure in the leak check gas supply system. It prevents the Change
cylinder sequences from finishing until the cause is corrected.
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PT-1xy V-4 lockout fault alarm - Prevents process gas from entering the purge gas supply during a
vent cycle by inhibiting the opening of V-4 until pressure has been reduced to 150 psig.

PT-1xy Pigtail trickle vent threshold — Active with V-113TP option, typically installed on SiH4
systems. Inhibits V-113TP trickle vent valve from opening during the pre-purge sequence initial vent,
and conditioning sequence, until pressure has decreased to 75 psig. This restriction limits the amount
of silane vented to the customer’s abatement system. It is the customer’s responsibility to properly
construct an abatement system, and recommended that the customer consult CGA G-13 to understand
and design to accommodate the hazards associated with silane. The amount of silane vented during
each operating mode can be found in the installation section of this manual. V-113TP is standard on
all silane modules.

PT-2x is Standard — one per process train. PT2A/B monitors houseline delivery pressure upstream
of V-3, and performs multiple functions. They are:

PT-2x PAL - Low delivery pressure fault alarm. This alarm notifies the operator that houseline
delivery pressure is low. Low pressure typically means the regulator is set too low, or the flow rate has
exceeded the system design, creating excessive pressure drop and regulator droop.

PT-2x PALL - Low-low delivery pressure shutdown alarm. This alarm could indicate excess flow, a
closed or misadjusted regulator or valve, JT heater failure, heat trace failure, or a PT-2 failure. PT-2
PALL on the active module will initiate a shutdown and crossover to the opposite process train, if it is
available and in standby mode. If the opposite process train is not available or has not been installed,
this would cause and interruption of process gas flow to the customer.

PT-2x PAH - High delivery pressure fault alarm. This alarm notifies the operator that the regulator
supplying the houseline is creeping (in standby mode), or the JT heater has failed causing liquid to
flash as it’s throttled across the regulator.

PT-2x PAHH - High-high delivery pressure shutdown alarm. This alarm could indicate a failed
regulator or JT heater causing liquid to flash as it’s throttled across the regulator. PT-2 PAHH on the
active module will initiate a shutdown and crossover to the opposite process train, if one is available
and in standby mode. If the opposite process train is not available or has not been installed, this would
cause and interruption of process gas flow to the customer.

PT-4x is Standard — one per process inlet. PT4A/B provides the operator with visual indication of
purge gas inlet pressure, and is used by the AP11 controller to vent HPLT gas from the purge gas inlet
header in preparation for the purge sequence that follows.

PT-5x is Standard — one per panel Venturi. PT5A/B monitors vent line vacuum and pressure, and
performs multiple functions. They are:
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PT-5x PAL - This fault alarm could indicate low vacuum Venturi N2 supply pressure, a closed vent
circuit valve, or a blocked or undersized vent line leading from the module to the customer’s scrubber.

PT-5x PAH - This fault alarm could indicate a leaking purge gas isolation valve, manual process gas
isolation valve left open, or a plugged vent line leading to the customer’s scrubber.

PT-9 is Optional - It monitors houseline delivery pressure downstream of the V-3’s and is installed for
increased reliability in the event V-3 should fail or the optional F-2 filter should clog. PT-9 alarms are
enabled after V-3 opens. PT-9 performs multiple functions. They are:

PT-9 Low Delivery Pressure - This fault alarm notifies the operator that houseline delivery pressure is
low. Low pressure typically means the regulator is set too low, the flow rate has exceeded the system
design, V-3 has failed closed, or F-2 is clogged.

PT-9 Low-Low Delivery Pressure - This shutdown alarm could indicate excess flow, a closed or
misadjusted regulator or valve, JT heater failure, heat trace failure, or a PT-9 failure. PT-9 shutdown
alarm on the module will be used to initiate a shutdown and interrupt the supply of process gas to the
customer.

PT-10x is Optional — one per process train. PT-10A/B is the interstage pressure monitor, included
with the dual stage regulation option. This pressure transducer indicates high interstage pressure
between PCV-1 and PCV-2. PT-10 performs multiple functions. They are:

PT-10x PAH - This fault alarm indicates high process gas pressure between PCV-1 and PCV-2, and
could mean PCV-1 has failed, is creeping, or needs adjustment.

PT-10x PSHH - This shutdown alarm indicates high process gas pressure between PCV-1 and PCV-2,
and could mean PCV-1 has failed, is creeping, or needs adjustment. PT-10 shutdown alarm on the
active module will be used to initiate a shutdown and crossover to a second module, if available and in
standby mode.

PISL-36x is Optional — one per process outlet - PISL-36A/B is the coax monitoring pressure switch,
located on the module process out lines. It monitors the annular space between the process pipe and
protective coaxial jacket and initiates a fault alarm when pressure drops below 120 psig. The switch
serves two purposes. If a leak develops to atmosphere from the coaxial jacket, an alarm displays on
the controller. Similarly, if a leak develops from the process pipe into the coax annular space, an alarm
displays on the controller. The annular space should be charged to a pressure above 120 psig.

WT-1xy is Optional — one per source container - WT-1A1/A2/B1/B2 displays source container
weight, and has multiple functions. They are:

WT-1xy WAL - low weight fault alarm. This alarm notifies the operator that container weight is low,
and product will soon be depleted. It is enabled in both on-line and standby modes.
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WT-1xy WALL - Low-low weight shutdown alarm. This shutdown alarm indicates an empty source
container. Shutdown and crossover to the opposite source train if available. If the opposite source train
is not available or has not been installed, this will cause a shutdown and interruption of process gas
flow to the customer.

WT-1xy WALLL - Low-low-low weight shutdown alarm. This shutdown alarm applies to Versum
Materials, Inc. ammonia (NH3) ISO containers only. If the PT-1 WALL shutdown setpoint is reached,
the controller checks the status of the opposite source train and will perform a shutdown and crossover
to the opposite source container if available. If unavailable, the module will continue to flow process
gas from the depleted container until this low-low-low setpoint is reached. Upon reaching this
setpoint, a crossover will occur regardless of status, and if the opposite source train isn’t available,
process gas flow to the customer’s houseline will be interrupted.

WT-1xy WAH - On-Line high weight fault alarm. This is an indication that the scale may not be
calibrated correctly, net liquid weight is incorrect, or transfill is occurring between containers that are
on line simultaneously.

WT-1xy WAHH - On-Line high-high weight shutdown alarm. This shutdown alarm indicates a
transfill condition where two containers are on line simultaneously, one cooler than the other, being
filled by the warmer container. It prevents overfill of a container resulting in an unsafe condition.
When activated, it will initiate a shutdown and crossover if the opposite process train is available and
in standby mode, and will inhibit source heater operation. If the opposite source train isn’t available,
process gas flow to the customer’s houseline will be interrupted.

EFS-2x is Optional It is the excess flow switch (EFS). The EFS will be located upstream of F-2x if
so equipped. The EFS is a device that is used to provide protection against a high flow condition

within the system. This is considered to be a redundant safety feature to the pressure-related alarms
associated with PT-2x and PT-9x.

TE-5 is Optional - J-T heater discrete hardwire shutdown (included with J-T Heater option). Its
purpose is to turn off power to the J-T heater in the unlikely event heater temperature reaches 212 deg
F (100 deg C). Following a trip, it must be manually reset. See the Troubleshooting section of this
manual for the reset procedure.
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AlI49 is Optional — This is the analog input dedicated to the JT heater temperature monitoring and
control thermocouple. Included with JT Heater option. Its purpose is to regulate J-T heater block
temperature, and transmit heater block temperature to the AP11 eV controller. The AP11 will alarm if
heater temperature extends outside predetermined operating limits.

TALL-49 - JT heater H-1 low low temperature alarm. Its purpose is to provide the operator with
additional warning of a power reduction or power loss to the heater. Causes include failed heater
element, tripped GFCB, failed contactor, or failed SSR. A momentary low temperature alarm may
also be caused by a drastic increase in flow rate and is considered normal. The AP11 eV controller is a
reactionary device, limited in response characteristics, and cannot anticipate the additional demand on
the JT heater. The heater can continue to operate temporarily in this state, but it is advisable to find
and correct the problem as soon as possible. Anything more than short term temporary operation in
this mode can cause issues with the process gas.

TAL 49 - JT heater H-1 low temperature alarm. Its purpose is to detect a power reduction or power
loss to the heater. Causes include failed heater element, tripped GFCB, failed contactor, or failed SSR.
A momentary low temperature alarm may also be caused by a drastic increase in flow rate and is
considered normal. The AP11 eV controller is a reactionary device, limited in response characteristics,
and cannot anticipate the additional demand on the JT heater.

TAH 49 - JT heater H-1 high temperature alarm. Its purpose is to warn of an increase in temperature
above the normal operating range of the J-T heater. Causes may include an incorrectly programmed
setpoint temperature, or a temporary overshoot as the heater block warms at startup or following an
extended shutdown. The alarm can be reset after the heater block is thermally saturated. This will
require a wait time of 15 to 30 minutes for the heater block to cool. A momentary high temperature
alarm may also be caused by a drastic decrease in flow rate and is considered normal. The AP11 eV
controller is a reactionary device, limited in response characteristics, and cannot anticipate the lack of
demand on the JT heater.

TAHH 49 - JT heater H-1 high high temperature fault alarm. Its purpose is to provide additional
warning to the operator that the heater is operating above its intended setpoint. The AP11 eV
controller will attempt to bring the heater back into the normal operating range. The heater can
continue to operate temporarily in this state, but it is advisable to find and correct the problem as soon
as possible. Anything more than short term temporary operation in this mode can cause equipment
damage.

AI-50 is Optional — This is the analog input assigned to the Source A inlet heat trace temperature
monitoring and control thermocouple. There are four alarms associated with heat trace temperature.
Two low alarms and two high alarms. In order to maintain product reliability, all are fault alarms. It
is possible to continue process gas flow with low heat trace temperature, although not an ideal
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situation. In extreme cases, low and high PT-2 pressure alarms or shutdowns will occur as liquid
flashes across.

TALL-50 — Source A heat trace low-low temperature alarm. This setpoint is lower than TAL-50 in
order to provide the customer with additional information regarding heat trace operation/health. Its
purpose is to detect a loss of power to the heat trace. Causes include heater element cold section,
tripped GFCB, failed SSR, or incorrect temperature controller setpoint.

TAL-50 — Source A heat trace low temperature alarm. Its purpose is to detect a loss of power to the
heat trace. Causes include heater element cold section, tripped GFCB, failed SSR, or incorrect
temperature controller setpoint.

TAH-50 — Source A heat trace high temperature alarm. Its purpose is to detect an increase in power to
the heat trace. Causes include a failed SSR, or incorrect temperature controller setpoint.

TAHH-50 — Source A heat trace high-high temperature alarm. This setpoint is higher than TAH-50 in
order to provide the customer with additional information regarding heat trace operation/health. Its
purpose is to detect an increase in power to the heat trace. Causes include a failed SSR, or incorrect
temperature controller setpoint.

AI-51 is Optional — This is the analog input assigned to the Source B inlet heat trace temperature
monitoring and control thermocouple. There are four alarms associated with heat trace temperature.
Two low alarms and two high alarms. In order to maintain product reliability, all are fault alarms. It
is possible to continue process gas flow with low heat trace temperature, although not an ideal
situation. In extreme cases, low and high PT-2 pressure alarms or shutdowns will occur as liquid
flashes across.

TALL-51 -Source B heat trace low-low temperature alarm. This setpoint is lower than TAL-51 in
order to provide the customer with additional information regarding heat trace operation/health. Its
purpose is to detect a loss of power to the heat trace. Causes include heater element cold section,
tripped GFCB, failed SSR, or incorrect temperature controller setpoint.

TAL-51 — Source B heat trace low temperature alarm. Its purpose is to detect a loss of power to the
heat trace. Causes include heater element cold section, tripped GFCB, failed SSR, or incorrect
temperature controller setpoint.

TAH-51 — Source B heat trace high temperature alarm. Its purpose is to detect an increase in power to
the heat trace. Causes include a failed SSR, or incorrect temperature controller setpoint.

TAHH-51 — Source B heat trace high-high temperature alarm. This setpoint is higher than TAH-51 in
order to provide the customer with additional information regarding heat trace operation/health. Its
purpose is to detect an increase in power to the heat trace. Causes include a failed SSR, or incorrect
temperature controller setpoint.
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AI-52 is Optional — This is the analog input assigned to the panel heat trace temperature monitoring
and control thermocouple. There are four alarms associated with heat trace temperature. Two low
alarms and two high alarms. In order to maintain product reliability, all are fault alarms. It is possible
to continue process gas flow with low heat trace temperature, although not an ideal situation. In
extreme cases, low and high PT-2 pressure alarms or shutdowns will occur as liquid flashes across.

TALL-52 - Panel heat trace low-low temperature alarm. This setpoint is lower than TAL-52 in order
to provide the customer with additional information regarding heat trace operation/health. Its purpose
is to detect a loss of power to the heat trace. Causes include heater element cold section, tripped
GFCB, failed SSR, or incorrect temperature controller setpoint.

TAL-52 - Panel heat trace low temperature alarm. Its purpose is to detect a loss of power to the heat
trace. Causes include heater element cold section, tripped GFCB, failed SSR, or incorrect temperature
controller setpoint.

TAH-52 - Panel heat trace high temperature alarm. Its purpose is to detect an increase in power to the
heat trace. Causes include a failed SSR, or incorrect temperature controller setpoint.

TAHH-52 - Panel heat trace high-high temperature alarm. This setpoint is higher than TAH-52 in
order to provide the customer with additional information regarding heat trace operation/health. Its
purpose is to detect an increase in power to the heat trace. Causes include a failed SSR, or incorrect
temperature controller setpoint.

AI-55 is Optional — This is the analog input assigned to the heat trace temperature setpoints for all
three heat trace zones (A, B, Panel). There are no alarms associated with this input. It is accessible
through the User Setpoints menu option of the Configuration Menu as “SET PNL HT”.

AI-56 is Optional — This is the analog input assigned to the JT Heater temperature setpoints. There
are no alarms associated with this input. It is accessible through the User Setpoints menu option of the
Configuration Menu as “SET JT HEATER”.

UA-1 is Standard - It is the Emergency Stop- The emergency stop is located on the AP11 controller.
By pressing this button power is removed from the J-T heater and heat trace, all valves are closed and
process gas flow stops.  This contact is powered to 24 VDC, 3 mA.

UA-2 is Standard - It is the customer Life Safety Shutdown. This shutdown is the result of any
customer Life Safety System (LSS) device, such as a gas detector, located in or near the module,
sending a gas detect signal to the customer’s LSS. The customer in turn sends a shutdown signal to
this digital input to shut down the module. Upon receipt of this signal through a hardwired shutdown
input, power is removed from the J-T heater and heat trace, all valves are closed and process gas flow
stops. This contact is powered to 24 VDC, 3 mA.
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In the case of an optional supervised input, all pneumatic valves will close, but power to the AP11
controller and J-T heaters will remain. This contact is powered to 24 VDC, 3 mA.

UA-7 is Optional It is the customer Remote Shutdown, Supervised only. There will still be power at
the AP11 controller but all the solenoids will close and the flow of gas will stop. Power will still be on
to the J-T heaters and heat trace. This contact is powered to 24 VDC, 3 mA.

UA-7Ax is Standard It is the Customer Remote Shutdown Source Al or A2 — The Single Module
will close valves V-1 and V-8 for source A, and open the valves for source B, if in standby mode. The
Dual Module system will close valves V-1 and V-8 on source A, wait for a shutdown signal for source

B if available, then switch to the opposite module if it’s in standby mode. This contact is powered to
24 VDC, 3 mA.

UA-7Bx is Standard It is the Customer Remote Shutdown Source B1 or B2 — The Single Module
will close valves V-1 and V-8 for source B, and open the valves for source A, if in standby mode. The
Dual Module system will close valves V-1 and V-8 on source B, wait for a shutdown signal for source

A if available, then switch to the opposite module if it is in standby mode. This contact is powered to
24 VDC, 3 mA.

UA-8Ax is Optional - It is Source Al or A2 Heater Fault Alarm. This alarm is retransmitted from
source heater A to the module. Its purpose is to alert the customer through the module that an alarm
has occurred and must be investigated. This contact is powered to 24 VDC, 3mA.

UA-8Bx is Optional - It is Source B1 or B2 Heater Fault Alarm. This alarm is retransmitted from
source heater A to the module. Its purpose is to alert the customer through the module that an alarm
has occurred and must be investigated. This contact is powered to 24 VDC, 3mA.

UA-14 is Standard - It is the Vent Scrubber Unavailable alarm — If this customer initiated alarm is
present, purge and cylinder change sequences will be inhibited, and if underway, will be aborted until
the customer’s scrubber is available. This contact is powered to 24 VDC, 3 mA.
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TSHH-1 is Optional It is the High Temperature Alarm inside the module enclosure option. The
temperature switch will trigger a shutdown if temperature rises above 120 deg. F/48.8 deg C. Upon
receipt of this shutdown signal through a hardwired input, power is removed from the J-T heater and
heat trace, all valves are closed and process gas flow stops. This would cause and interruption of
process gas flow to the customer.

RSHH-15 is Optional It is the UVIR Detector viewing Source Al. This UVIR detector is mounted
and positioned in the field to view the source container connection. Its purpose is to detect and
shutdown the module in the event of flame detection. The following alarms may be displayed on the
AP11 controller:

UA-15 UVIR fault alarm. In addition to the fault alarm displayed on the AP11 controller, the UVIR
detector will illuminate one LED to visually indicate a fault. Faults may include temperature,
excessive input voltage, low input voltage, no power, detector fault, relay fault, self-checking fault,
analog “0” current. Descriptions of these fault alarms can be found in the UVIR Detector appendix
section of this manual.

RSHH-15 UVIR flame detect. If a flame is detected for more than 5 seconds at source A1, the UVIR
detector will send a shutdown signal. Upon receipt of this shutdown signal through a hardwired input,
power is removed from the J-T heater and heat trace, all valves are closed and process gas flow stops.
This would cause and interruption of process gas flow to the customer.

RSHH-16 is Optional It is the UVIR Detector viewing Source B1. This UVIR detector is mounted
and positioned in the field to view the source container connection. Its purpose is to detect and
shutdown the module in the event of flame detection. The following alarms may be displayed on the
AP11 controller:

UA-16 UVIR fault alarm. In addition to the fault alarm displayed on the AP11 controller, the UVIR
detector will illuminate one LED to visually indicate a fault. Faults may include temperature,
excessive input voltage, low input voltage, no power, detector fault, relay fault, self-checking fault,
analog “0” current. Descriptions of these fault alarms can be found in the UVIR Detector appendix
section of this manual.

RSHH-16 UVIR flame detect. If a flame is detected for more than 5 seconds at source B1, the UVIR
detector will send a shutdown signal Upon receipt of this shutdown signal through a hardwired input,
power is removed from the J-T heater and heat trace, all valves are closed and process gas flow stops.
This would cause and interruption of process gas flow to the customer.

RSHH-17 is Optional It is the UVIR Detector viewing the module piping. This UVIR detector is
mounted and positioned at the factory to view the mechanical connections on the piping panel. Its
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purpose is to detect and shutdown the module in the event of flame detection. The following alarms
may be displayed on the AP11 controller:

UA-17 UVIR fault alarm. In addition to the fault alarm displayed on the AP11 controller, the UVIR
detector will illuminate one LED to visually indicate a fault. Faults may include temperature,
excessive input voltage, low input voltage, no power, detector fault, relay fault, self-checking fault,
analog “0” current. Descriptions of these fault alarms can be found in the UVIR Detector appendix
section of this manual.

RSHH-17 UVIR flame detect. If a flame is detected for more than 5 seconds at the module, the UVIR
detector will send a shutdown signal. Upon receipt of this shutdown signal through a hardwired input,
power is removed from the J-T heater and heat trace, all valves are closed and process gas flow stops.
This would cause and interruption of process gas flow to the customer.

RSHH-18 is Optional It is the UVIR Detector viewing Source A2. This UVIR detector is mounted
and positioned in the field to view the source container connection. Its purpose is to detect and
shutdown the module in the event of flame detection. The following alarms may be displayed on the
AP11 controller:

UA-18 UVIR fault alarm. In addition to the fault alarm displayed on the AP11 controller, the UVIR
detector will illuminate one LED to visually indicate a fault. Faults may include temperature,
excessive input voltage, low input voltage, no power, detector fault, relay fault, self-checking fault,
analog “0” current. Descriptions of these fault alarms can be found in the UVIR Detector appendix
section of this manual.

RSHH-18 UVIR flame detect. If a flame is detected for more than 5 seconds at source A2, the UVIR
detector will send a shutdown signal. Upon receipt of this shutdown signal through a hardwired input,
power is removed from the J-T heater and heat trace, all valves are closed and process gas flow stops.
This would cause and interruption of process gas flow to the customer.

RSHH-19 is Optional It is the UVIR Detector viewing Source B2. This UVIR detector is mounted
and positioned in the field to view the source container connection. Its purpose is to detect and
shutdown the module in the event of flame detection. The following alarms may be displayed on the
AP11 controller:

UA-19 UVIR fault alarm. In addition to the fault alarm displayed on the AP11 controller, the UVIR
detector will illuminate one LED to visually indicate a fault. Faults may include temperature,
excessive input voltage, low input voltage, no power, detector fault, relay fault, self-checking fault,
analog “0” current. Descriptions of these fault alarms can be found in the UVIR Detector appendix
section of this manual.
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RSHH-19 UVIR flame detect. If a flame is detected for more than 5 seconds at source B2, the UVIR
detector will send a shutdown signal. Upon receipt of this shutdown signal through a hardwired input,
power is removed from the J-T heater and heat trace, all valves are closed and process gas flow stops.
This would cause and interruption of process gas flow to the customer.

FSL-1 is Optional It is the Low Exhaust Alarm inside the module. The exhaust flow switch
monitors velocity pressure through the cabinet. If exhaust flow decreases below approximately 180
CFM, a fault alarm will be displayed.

AI-23 is Optional It is assigned to the optional analog exhaust monitor inside the module. The
exhaust flow sensor monitors pressure differential through the cabinet.

FAL-23 — Low Exhaust is a fault alarm with a factory setpoint at 0.016 in H2O differential pressure. It
has a 10 second alarm delay to prevent nuisance alarms due to a temporary drop in exhaust.

FALL-23 — Low Low Exhaust is a fault alarm with a factory setpoint at 0.010 in H20 differential
pressure. It has a 10 second alarm delay to prevent nuisance alarms due to a temporary drop in
exhaust.

AI-32 is Standard A pressure transducer inside the AP11 controller monitors pneumatic pressure to
the solenoid valves that send a pneumatic signal to pneumatic valves located throughout the module.
There are four alarms associated with pneumatic pressure. Two low alarms and two high alarms. In
order to maintain product reliability, all are fault alarms. The specified pneumatic pressure is 85-
95psig. Outside of this range solenoids may not operate properly.

PSLL-U14 — Pneumatic Pressure Low-Low Alarm. Pneumatic pressure has fallen below 65psig.
PSL-U14 - Pneumatic Pressure Low Alarm. Pneumatic pressure has fallen below 85psig.
PSH-U14 - Pneumatic Pressure High Alarm. Pneumatic pressure has risen above 102psig.

PSH-U14 - Pneumatic Pressure High-High Alarm. Pneumatic pressure has risen above 110psig.

PAL-206 is Standard It is the Low Z-Purge Pressure alarm. A pressure switch inside the AP11
controller monitors static pressure inside the electrical enclosures, and is set to alarm at 0.1 In. W.C.
Z-Purge is required for equipment in NFPA or ATEX classified locations, but is also used in non-
hazardous locations to keep the electronics in a clean dry atmosphere. Z-Purge must be maintained on
all controllers located outdoors. Compressed air is not recommended because it will promote
oxidation and corrosion thereby reducing the reliability of this equipment. It is strongly advised to not
use clean dry air for pneumatic supply unless there is a high degree of confidence that it will maintain
purity as per ISO 8573-1 Class 2.
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Relay 1; DO9 is Standard - It is the Gas Available digital output. This relay changes state when a
shutdown alarm is present and when the module is in online mode. This is a dry contact rated for 24
VDC, 1 Amp, and can be wired normally closed or normally open.

Relay 2; DO10 is Standard - It is the module Fault Alarm digital output. This relay changes state
when any fault alarm is present, in any mode. This is a dry contact rated for 24 VDC, 1 Amp, and can
be wired normally closed or normally open.

Relay 3; DO11 is Standard - It is the module Shutdown Alarm digital output. This relay changes
state when any shutdown alarm is present, in any mode. This is a dry contact rated for 24 VDC, 1
Amp, and can be wired normally closed or normally open.

Relay 4; DO12 is Optional - It is the module UVIR/High Temp alarm digital output. This relay
changes state when any UVIR or temperature switch shutdown alarm is present, in any mode. This is a
dry contact rated for 24 VDC, 1 Amp, and can be wired normally closed or normally open.

Mechanical Components

MYV-8xy is Optional - It is the container manual isolation valve for single actuation containers (Y
cylinder, drum, tonner, NH3 ISO, etc.) and can be located at source A1, A2, B1, or B2. This option
provides the operator with prompts in the correct sequence to open and close the manual valve. See
the installation drawings in the appendix of this manual for more details.

V-8xy is Optional - It is the container pneumatic isolation valve for single actuation containers (Y
cylinder, drum, tonner, NH3 ISO, etc.) and can be located at source Al, A2, BI, or B2. This option
provides software and hardware to drive a container pneumatic valve. This valve assignment can also
be for the pneumatic manifold isolation valve on ISO/TT. A pneumatic line is routed from the AP11
controller to the valve. The operator is prompted in the correct sequence to connect and disconnect the
pneumatic supply to this valve. See the installation drawings in the appendix of this manual for more
details.

V8-1xy is Optional - It is the container manifold pneumatic isolation valve for dual actuation
containers (multiple cylinder packs, ISO/TT without tube switching) and can be located at source Al,
A2, B1, or B2. This option provides software and hardware to drive a container pneumatic valve. A
pneumatic line is routed from the AP11 controller to the valve. The operator is prompted in the correct
sequence to connect and disconnect the pneumatic supply to this valve. See the installation drawings
in the appendix of this manual for more details.

MV8-1xy is Optional - It is the container manifold manual isolation valve for dual actuation
containers (multiple cylinder packs, ISO/TT without tube switching) and can be located at source Al,
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A2, B1, or B2. The operator is prompted in the correct sequence to open and close this valve. See the
installation drawings in the appendix of this manual for more details.

V8-2xy is Optional - It is the container isolation valves for the cylinders or tubes located in dual
actuation containers (multiple cylinder packs, ISO/TT without tube switching). This valve can be
located at source Al, A2, B1, or B2. This option provides software and hardware to drive a container
pneumatic valve. A pneumatic line is routed from the AP11 controller to the valve. The operator is
prompted in the correct sequence to connect and disconnect the pneumatic supply to this valve. See
the installation drawings in the appendix of this manual for more details.

MV8-2xy is Optional - It is the container isolation valves for the cylinders or tubes located in dual
actuation containers (multiple cylinder packs, ISO/TT without tube switching). This valve can be
located at source Al, A2, B1, or B2. The operator is prompted in the correct sequence to open and
close this valve. See the installation drawings in the appendix of this manual for more details.

MV-0x is Optional - It is the manual ISO/TT manifold isolation valve and can be located on either
process inlet as MV-0A or MV-0B. This option provides software with the correct prompts for this
manual valve. The operator is prompted in the correct sequence to open and close this valve.

MV-0B is Optional - It is the container manual isolation valve, source B. This option provides
software with the correct prompts for a container manual valve. The operator is prompted in the
correct sequence to open and close this valve.

V8x-z is Optional — It is a pneumatic tube valve for ISO/TT used for automated tube switching. Each
tube has its own valve which is actuated by a pneumatic line that is routed from AP11 controller. For
BSGS eV / BULKGUARD eV, two of these V8x-z valves are tied together into a single solenoid in the
AP11 controller, allowing for 2x operation of the automatic tube switching. Single-tube switching is
not an option for this product line. The operator is prompted in the correct sequence to connect and
disconnect the pneumatic supply to this valve. See the installation drawings in the appendix of this
manual for more details.

RFO-1xy is Optional - It is the pigtail restrictive flow orifice, source A1, A2, B1, or B2. The
Restrictive Flow Orifice (RFO) will be located immediately downstream of the DISS connection, in a
72 VCR joint labeled accordingly. If this option has been selected, excess flow rate will be limited
based on the RFO size.

MV-1xy is Optional - It is the process dual isolation manual valve for systems with the deep purge
option. This valve is located on the source deep purge panel, and is the first valve process gas reaches
when so equipped. Its purpose is to isolate process gas in the piping downstream from the operator
during source container change outs. The AP11 controller prompts the operator to open and close this
valve at the appropriate time to leave a vacuum between MV-1xy and V-1xy during the purge and
cylinder change modes.

V-1xy is Optional - It is the process isolation pneumatic valve for systems with the deep purge option.
This valve is located on the source deep purge panel, immediately downstream of MV-1xy. Its
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primary purpose is to isolate process gas in the piping downstream from the operator during a source
container change out. The AP11 controller actuates this valve at the appropriate time - during a
shutdown or when the container is placed on line.

MV-22x is Optional It is the weld gas manual isolation valve. This valve is located within the
module when so equipped. Its purpose is to isolate the weld gas inlet.

MV-2x is Optional It is the process isolation manual valve for systems in the cross purge
configuration. This valve is located within the module, and is the first valve process gas reaches when
so equipped. Its purpose is to isolate process gas in the piping downstream from the operator during
source container change outs. The AP11 controller prompts the operator to open and close this valve
at the appropriate time to leave a vacuum between MV-2x and V-2x during the purge and cylinder
change modes.

V-2x is Standard - It is the process isolation pneumatic valve for located within the module,
immediately downstream of MV-2xy, if so equipped. Its primary purpose is to isolate process gas in
the piping downstream from the operator during a source container change out. The AP11 controller
actuates this valve at the appropriate time - during a shutdown or when the container is placed on line.

F-1x is Standard - It is the high pressure process filter. This filter is located upstream of the
regulators, to protect the regulators from particles. It has a 5 micron filtration rating and can contain
either a SS or a Ni filter element.

H-1 is Optional - It is the J-T heater, located immediately upstream of the first stage regulator. It is
designed to heat the process gas before throttling through the first stage regulator and prevent
liquefaction that can create pressure fluctuations downstream, and ultimately cause a module
shutdown. H-1 is an option, and only supplied for process gases that require it. It is powered at 6 KW,
and operated at a temperature that suits the process gas thermodynamics. See the AI49 entry for
explanation of alarms.

PCV-1x is Standard - It is the first stage regulator. The first stage regulator configuration is supplied
based on source container pressure and flow rate. Depending on the configuration, PCV-1 adjustments
may or may not be made in the field. On a dual-stage regulator system (PCV-1 and 2), PCV-1 will
typically be preset to 250 psig delivery at 800 psig source pressure and is non-adjustable. If PCV-1 is
in a system with single-stage regulation (PCV-2 not installed), it will be field adjustable. Delivery
pressure changes to a preset regulator should not be made in the field unless directed by an Versum
Materials, Inc. Product Engineer.

PCV-2x is Optional It is the second stage regulator. PCV-2 is optional depending on source
container pressure and J-T heating requirements. It is always a hand adjustable regulator.

RFO-2x is Optional It is the houseline restrictive flow orifice. The Restrictive Flow Orifice (RFO)
will be located at the outlet VCR connection of PCV-2, and labeled accordingly. This option can be
configured to customize the flow-dependent pressure drop that is used to provide excess flow
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F-2x is Optional - It is the low pressure houseline filter. The low pressure houseline filter is located
upstream of V-3 for maintenance purposes, and is designed to protect the houseline. It has a 0.003
micron filtration rating and can be equipped with either a SS or Ni filter element.

V-3x is Standard - It is the houseline pneumatic process isolation valve. This valve is located within
the module, downstream of F-2 if so equipped. Its primary purpose is to maintain process gas pressure
in the piping upstream of the regulators while in standby mode. Without this valve, pressure upstream
of the regulators will bleed down to houseline pressure when the module is in any operating mode
other than on-line. It can also be used to isolate process gas in the houseline from module components
upstream for maintenance. The AP11 controller actuates this valve at the appropriate time - during a
shutdown or when the module is placed on line.

MV-9x is Optional - It is the houseline manual process dual isolation valve. This valve is located
within the module, downstream of V-3. Its primary purpose is to isolate process gas in the houseline
from module components upstream for maintenance.

MYV-38A-1 is Standard - It is the process outlet A manual isolation valve. This valve is located
downstream of V-3, and is installed for the purpose of dual isolation to V-3. It can also be used as dual
isolation between process out A and B, if optional process out B has been purchased.

MV-38A-2 is Optional - It is the process outlet A manual dual isolation valve. This optional valve is
located downstream of MV-38A-1, and is installed for the purpose of dual isolation to MV-38A-1,
typically when optional process out B, C, or D have been purchased.

MYV-38B-1 is Optional - It is the process outlet B manual isolation valve. This valve is only supplied
when the process out B option has been purchased. It’s located downstream of V-3, and is installed for
the purpose of dual isolation to V-3. It can also be used as dual isolation between process outlets.

MYV-38B-2 is Optional - It is the process outlet B manual dual isolation valve. This optional valve is
located downstream of MV-38B-1, and is installed for the purpose of dual isolation to MV-38B-1,
when optional process out B has been purchased. Dual isolation can avoid a planned module
shutdown when making a tie-in to process out B after the module has been started up.

MV-38C-1 is Optional - It is the process outlet C manual isolation valve. This valve is only supplied
when the process out C option has been purchased. It’s located downstream of V-3, and is installed for
the purpose of dual isolation to V-3. It can also be used as dual isolation between process outlets.

MV-38C-2 is Optional - It is the process outlet C manual dual isolation valve. This optional valve is
located downstream of MV-38C-1, and is installed for the purpose of dual isolation to MV-38C-1,
when optional process out C has been purchased. Dual isolation can avoid a planned module
shutdown when making a tie-in to process out C after the module has been started up.

MYV-38D-1 is Optional - It is the process outlet D manual isolation valve. This valve is only supplied
when the process out D option has been purchased. It’s located downstream of V-3, and is installed for
the purpose of dual isolation to V-3. It can also be used as dual isolation between process outlets.
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MV-38D-2 is Optional - It is the process outlet D manual dual isolation valve. This optional valve is
located downstream of MV-38D-1, and is installed for the purpose of dual isolation to MV-38D-1,
when optional process out D has been purchased. Dual isolation can avoid a planned module
shutdown when making a tie-in to process out D after the module has been started up.

V-13xy is Standard - It is the purge/vent isolation valve, source Al, A2, B1, or B2. This valve is
located either within the main cabinet (cross purge) or out on the source deep purge panel (deep purge
option). Its purpose is to isolate process gas from the purge and vent piping circuits, and is actuated by
the AP11 controller during purge, change cylinder, and conditioning sequences.

MV-69xy is Optional - It is the manual purge/vent isolation valve, source Al, A2, B1, or B2 for
systems equipped with the deep purge with Venturi option. This valve is out on the source deep purge
panel. Its purpose is to isolate process gas from the purge and vent piping circuits. The operator is
prompted by the software to open and close this valve as needed during purge, change cylinder, and
conditioning sequences.

V-4x is Standard - It is the purge/HPLT isolation valve. This valve is located in a branch of the
purge/vent piping circuit within the main cabinet for cross purge and non-Venturi deep purge
configurations. It is located on the Venturi panel when the deep purge with Venturi option has been
equipped. Its purpose is to isolate purge and high pressure leak check gas from the vent piping circuit.
It is actuated by the AP11 controller during purge and change cylinder sequences.

CV-4 is Standard - It is the purge gas back pressure prevention valve. This valve is located upstream
of V-11 in the purge gas piping circuit. Its purpose is to prevent process gas from backing into the
purge/leak check gas piping circuit or containers in the event of a V-11 failure. A 0.0255” RFO is
normally installed at the inlet to this component in order to limit purge gas flow.

V-5x is Standard - It is the vent isolation valve. This valve is located in a branch of the purge/vent
piping circuit cabinet for cross purge and non-Venturi deep purge configurations. It is located on the
Venturi panel when the deep purge with Venturi option has been equipped. Its purpose is to isolate the
vent piping from purge and high pressure leak check gas. It is actuated by the AP11 controller during
purge, change cylinder, and conditioning sequences.

V-6x is Standard - It is the low pressure vent isolation valve. This valve is located in a branch of the
low pressure process piping circuit, upstream of V-3. Its purpose is to isolate vent piping from process
gas, and provide a means of venting/evacuation of the process piping during regulator or filter
maintenance. This valve can only be opened during manual modes and is intended for maintenance
purposes only. Only an experienced operator should be allowed to open this valve.

MV-6x is Optional - It is the low pressure vent dual isolation valve. This valve is located in a branch
of the low pressure process piping circuit, upstream of V-3. Its purpose is to isolate vent piping from
process gas and provide a means of venting/evacuation of the process piping during regulator or filter
maintenance. This valve is intended for maintenance purposes only. Only an experienced operator
should be allowed to open this valve.
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CV-6x is Standard - It is the low pressure vent dual isolation check valve. This check valve is located
in the low pressure process piping vent circuit, downstream of V-6x. Its purpose is to provide dual
isolation between vent piping process gas.

CV-7, V-TTPx, Vacuum Venturi module is Standard. This module contains CV-7, V-7TPx, and a
vacuum Venturi. It is located in the vent piping circuit immediately downstream of V-6x/CV-6x. In
systems with the source deep purge with Venturi option, there are also these components located on
the Venturi panel. Its purpose is to generate vacuum during pigtail purge sequences, prevent the
backflow of process gas into the nitrogen source, and provide a trickle flow of nitrogen into the
customer’s vent line when the Venturi is idle.

CV-9 is Optional - It is the HPLT gas back pressure prevention valve. This valve is located upstream
of V-10 in the HPLT leak check gas piping circuit. Its purpose is to prevent process gas from backing
into the HPLT leak check gas piping circuit or containers in the event of a V-10 failure. A 0.0010”
RFO is normally installed at the inlet to this component in order to limit HPLT gas flow.

V-10 is Optional - It is the HPLT inlet isolation valve and it is only present when the HPLT option is
installed. This valve is located in a branch of the purge/vent piping circuit within the main cabinet. Its
purpose is to isolate the high pressure leak check gas from the vent piping circuit. It is actuated by the
AP11 controller during and change cylinder sequences. The flow of the HPLT gas is restricted by an
0.010” RFO.

V-11 is Standard - It is the purge inlet isolation valve. This valve is located in a branch of the
purge/vent piping circuit within the main cabinet. When the Auto HPLT option is selected, its purpose
is to isolate the low pressure purge gas from the vent piping circuit only. It is actuated by the AP11
controller during and purge and change cylinder sequences. Unless a V-44 trickle purge valve is
installed, a 0.0255” RFO provides a flow restriction during source changes in order to preserve the

purge gas supply.

V-44 is Optional - It is the HPLT/purge inlet trickle valve. This valve is located in a branch of the
purge/vent piping circuit within the main cabinet downstream of V-10 and V-11. Its purpose is to
restrict the flow of purge gas during container changes in order to preserve the purge gas supply. It is
actuated by the AP11 controller during and change cylinder sequences

MV-28 is Standard It is the houseline weld gas port. This valve is located on the low pressure side
of the process piping circuit, downstream of V-3 and upstream of the process out spool or spools. Its
purpose is to facilitate weld gas supply when making a piping connection to the houseline or another
module.

MV-29 is Standard - It is the Venturi isolation valve. This valve is located in the vent circuit,
upstream of the vacuum Venturi. Its purpose is to provide isolation between vent piping and the
vacuum Venturi, while a vacuum pump is connected to the VCR immediately upstream. It normally
remains open, and is only used for maintenance.
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V-113TP is Optional It is the trickle vent valve. This valve is located in the vent piping circuit,
upstream of MV-29 and the vacuum Venturi. In systems equipped with a source deep purge Venturi, a
V-113TPx may also be located on the Venturi panel. The purpose of this valve is to limit the amount
of silane vented to the customer’s abatement system. It is the customer’s responsibility to properly
construct an abatement system and recommended that the customer consult CGA G-13 to understand
and design to accommodate the hazards associated with silane. V-113TP is inhibited from opening
during the pre-purge sequence initial vent, and conditioning sequence, until pressure has decreased to
75 psig. The amount of silane vented during each operating mode can be found in the installation
section of this manual. V-113TP is standard on all silane modules.

MV-36x is Optional It is the coax fill port for process out A/B. This valve is included with the
process out coax monitoring option. It is located on a branch of the process out coaxial bulkhead,
inside the enclosure. Its purpose is to facilitate the pressurization of the coax annular space. The
annular space should be charged to a pressure above 120 psig.

MV-40x/MV-41x/MV-42x are Optional — These are the isolation valves (MV-40/MV-41) and the
bypass valve (MV-42) that are installed if the process purifier option is selected. Only qualified
personnel should operate these valves.

CF-xy is Optional — These are the cylinder flags. The cylinder flags themselves are installed at the
customer site. They are activated by the software and are assigned to pneumatic actuators as per the
installation drawing in the Pneumatic Assignments section of Appendix A.
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Auto HPLT Option

If a standard purge module has been purchased from Versum Materials, Inc., it will come pre-
configured to supply purge and High Pressure Leak Test (HPLT) gas to the module. One of the purge
module outlets must be field piped to the module Purge N2/HPLT inlet leading to V-11. The AP11
controller prompts the operator to switch from purge gas supply to HPLT and back again at the
appropriate time. When the Auto HPLT option is selected, the CV9/V10 inlet is added and software is
enabled to automatically switch between low pressure purge and HPLT modes without the need for
operator action.

Drum and Y Container Blanket Heater Option

A container blanket heater may be needed, depending on process gas properties, flow rate, and
environmental conditions. Versum Materials, Inc. offers two styles of heaters that can be used in
conjunction with modules. Analog retransmission of source container heater temperatures can be
displayed on the AP11 controller screen.

The Gen II blanket heater design allows the controller to be remote located, with only a power and
thermocouple junction box located adjacent to the container. Wiring between the junction boxes and
heater controller is customer-supplied and installed. Please see the separate Gen II Blanket Heater
operation manual for details.

The Compact blanket heater design requires the controller to be located within 15 of the container.
Heater blanket power and thermocouple leads are wired directly into the heater controller. Please see
the separate Compact Blanket Heater operation manual for details.

NH3 ISO Container Heater Option

When NH3 flow rates exceed that of heated Y containers and drums, an NH3 ISO container and heater
controller are required, and can be used in conjunction with a module. The NH3 ISO heater design
allows the controller to be remote located, with only a power and thermocouple junction box located
near the container. Wiring between the junction boxes and heater controller is to be customer supplied
and installed. There are four power cables, one thermocouple cable, and one door interlock cable to
be plugged into the ISO container. Please see the separate NH3 ISO Container Heater operation
manual for details.

Heat Trace Option

Factory-installed heat trace controlled by the eV ECC is an option. Three zones of heating are offered
— panel, source A and source B. A total of 125’ (38m) of 240VAC 12W/ft (40W/m) heat trace line can
be supported with ~32° (10m) of that amount typically being consumed by the panel heat trace. The
temperatures of each heat trace zone is displayed on the AP11 controller. Heat trace downstream of
the BSGS eV / BULKGUARD eV process outlet is customer scope.
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Container Weight Scales Option

Container scales are typically installed to monitor the quantity of liquefied compressed gas such as
NH3 and HCl in the container. Because these gases have a constant pressure under static conditions,
it’s difficult to anticipate an empty container using pressure only. In process critical applications,
scales, in addition to process calculations, can be used to anticipate a liquid dry condition. Weight
scales are wired directly to the module and a weight value will display on the AP11 controller screen.

3000 pound and 5000 pound scales are typically powered from the 24 VDC supply in the ECC. Truck
scales draw additional current and the BSGS ¢V / BULKGUARD eV does not provide power, and
only receives the two signal wires. See Chapter 2 for additional information on wiring analog inputs.

Container Tube Switching Option

Tube Switching provides an automated method of systematically actuating ISO container or Tube
Trailer air-operated valves on either process inlet A or B or both sides simultaneously without manual
intervention. Two ISO/TT tubes are controlled by a single AP11 solenoid, thus enabling 2x tube
switching capability. Individual tube switching is not an option. A pneumatic tube bundle is supplied
by Versum Materials, Inc., and must be routed from the AP11 controller and connected to the source
container as part of the field installation scope.

Process Purifier Option
Low pressure process purifiers can be installed after the PCV-2 regulator outlet. Spools
(MV40/MV41/MV42) have been designed to be compatible with Pall PG2400 series purifiers. See the

supplier’s installation guide for further information. Only qualified personnel should perform any
maintenance involving process purifiers.

USB Barcode

Refer to Appendix H for further details on this option.

MNLO000535.doc Revision 1 03/26/2018
BSGS eV / BULKGUARD eV

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.
Confidential and Proprietary Data
Page 7 - 25



M.
VE RSUMI

MATERIALS Chapter 7 - System Description

2.0 AP11 Controller

The GASGUARD® AP11 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 path of gas flow is indicated by an animated dashed line and controller status
is 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 in the
FAULT ALARM box in the top right hand corner of the screen

REMOTE SO 81
SOGTL 237 ALRM 8013

FH Aug 25 14 4247 2017
[SHUTDOWN,

Figure 7-1. GASGUARD® AP11 Controller
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Controller Components

The Display Screen

Located on the front face of the controller, the LCD display screen 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 a dual source, dual-process line system
(suchasaYxY).

"im AP11 Controller (1)

1 Power Ui

Power L

Heat Trace P

dC

Heat Trace A

dC

Heat Trace B

GG-AP11 BULK SPEC GAS SYS Thu Aug 17 10:21:26 2017

Figure 7-2. BSGS ¢V / BULKGUARD® eV AP11 Power Up Screen
The Main Menu and Cabinet Configuration Selection Window

The selection window is located to either the left or right side of the screen after successfully entering
the password. It presents prompts and menu selections. The Main Menu is shown in Figure 7-3. The
Main Menu will remain displayed for a configurable amount of time or until the

Logout key is pressed.
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Start Pre Purge
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Logout

Figure 7-3. GASGUARD® AP11 Controller Main Menu

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

The Main Menu will appear like the illustration to the right. Main Menu

To return the Main Menu to its full size, simply touch the words,
“Main Menu,” at the top of the window again.

Alarm and Controller Status Boxes

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.

MNLO000535.doc Revision 1 03/26/2018
BSGS eV / BULKGUARD eV

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.
Confidential and Proprietary Data
Page 7 - 28



M.
VE RSUMI

MATERIALS Chapter 7 - System Description

The CONTROLLER STATUS box is located in the top center of the screen and displays the current
status of the process panel. Refer to Figure 7-4.

Power L
<NONE> Fower UE <NONE>
Power Up | e

Figure 7-4. 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. This window displays the firmware, network, and configuration information. The user

also has the option of testing the shutdown and/or fault alarms as well as cleaning the screen. Refer to
Figure 7-5.
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Configuration Auto Rec
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GasGuard High Flow System

Customer:

Fab:
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Software Flowchart: DOCODD0038362
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Figure 7-5. System Information Window
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VGA LCD Display

The VGA LCD display on front of the cabinet controller provides a lighted display with a visual
indication of pneumatic valve positions.

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 Alarm  This LED flashes red on power up and for an un-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 a fault alarm.
Once acknowledged, the LED stops flashing but remains yellow
until it is reset.

Gas Flowing This LED lights green when process gas is flowing.
Power This LED indicates that there is +5 VDC power to the unit.
ARS Activity If the ARS option has been purchased, this LED will indicate

two modes of ARS operation. A steady blue light indicates ARS
is in standby. A flashing blue light indicates ARS has control
of the module.

Emergency Stop

The red, mushroom head push-pull emergency stop button, located on the right side of the cabinet
controller (see Figure 7-1), shuts off power to the pilot solenoids, closing all pneumatic valves. Power
is maintained to the controller, but it cannot open the valves until the button is pulled out to its normal
position and the alarm is reset.
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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 elapsed since the last operator touch screen action. If the operator presses the touch screen,
a new 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 AP11 Controller is furnished with two USB ports. Refer to Figure 7-6 for their location.

USB Ports

Figure 7-6. USB Ports
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Any supported USB compatible device may be connected to either of the USB ports. Typically, a
USB memory device may be used to transfer Configuration files or Firmware upgrades from the
device to the Controller. Likewise, information can also be transferred from the Controller to the
memory device. As another example, a USB compatible mouse can be used to navigate the Controller
screens rather than using the touch screen in the event of a damaged or out of calibration touchscreen.

Mouse Usage

The AP11 Controller is setup for mouse usage. All actions performed using the touch screen can also
be achieved using a mouse. This may become necessary in the event of a touch 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. This will enable the cursor.

Highlighting Text

In the Controller Configuration menu, it is possible to 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.

Z-Purge Valve

The Z-Purge flow control valve handwheel is located at the rear of the AP11 controller, beneath the
left side pneumatic bulkhead bank. It can be adjusted from outside the AP11 controller enclosure.

The flow valve controls the flow of the house nitrogen to the controller interior. Its use may be
required in certain areas (e.g., Class I, Division II designated areas in the U.S.A., Explosive
Atmospheres (ATEX) in the European Community). It will be enabled on all systems installed
outdoors to promote controller longevity.

A pressure switch is installed inside the controller to ensure adequate pressure (> 0.1" water column or
> 24.9 Pa) 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.

Main Menu Options

Note: The following descriptions of system sequences are not intended as a guide to
operation. Use specific operating procedures, provided in Chapter 8, Section 4, to
operate the system.

The main menu provides access to the controllers' sequences. It is password-protected. Contact your
Versum Materials, Inc. Representative for your system password. Chapter 8, Section 4 explains how
to enter a password. Some options are only available after completing another sequence. For example,
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a cylinder change must be preceded by pre-purge. Menu items not available will appear to be “grayed
out” and will not respond if touched. Some menu items will require a “confirmation” before
proceeding.

The following options are available from the main menu:
On Line

This menu option starts and stops the process gas flow from the source container to the houseline.

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 earlier
within this chapter of the operation 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 menu option starts the pre-purge sequence prior to cylinder change. This option may be repeated
if needed. It is possible to return to Online mode once this sequence completes. If this sequence is
stopped or aborts for an alarm condition and is restarted by the operator, it will restart at the beginning
of the sequence, repeating all purge cycles.

This sequence inerts the process pigtail prior to disconnecting the source container by alternating
between vacuum and pressure. The number of cycles depends on the gas being purged, typically 60-
120 cycles. The operator is prompted to open or close valves as well as disconnect the source
container pneumatic signal when supplied.

It tests for a gross leak at the cylinder valve by performing a vacuum test. The primary purpose of this
test is to provide operator safety and protect purity of the system.

Following the vacuum test, a series of pigtail piping purges are initiated to remove all 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 AP11 Source System Configuration in Chapter 8, Section 5 of
this manual), but not reduced below the pre-configured minimum values.

Change Cylinder
This menu option is used when changing the process cylinder, and is only available in the Main Menu

after the Pre-Purge sequence has completed. Once started this sequence must complete prior to any
other sequence becoming available.
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This sequence initially tests for high pressure, which is an indication of a process cylinder valve leak,
and then establishes a trickle purge flow through the pigtail to prevent atmospheric contamination
during cylinder removal and replacement. If a safe condition is detected, the operator is prompted to
remove the spent process container and replace it. The operator is prompted to take appropriate action
to change out the container, including verify purge and leak check cylinder pressure.

A high pressure leak test (HPLT) will execute following a container change (recommended for
hazardous gases).

Cylinder change procedures are located in Chapter 8,

0 CAUT'ON Section 4. Do not attempt to change a cylinder
without following appropriate procedures.

Post Purge

This option only appears on the Main Menu after a Change Cylinder has been completed, and starts the
post cylinder change purge sequence.

A number of vacuum and pressure cycles similar to pre-purge are run, designed to remove potential
atmospheric contamination that may have entered the pigtail during the container change. The number
of cycles depends on the gas being purged. Hazardous gases are typically run 40-120 cycles. The
operator is prompted to open and close valves as well as connect the source container pneumatic signal
when supplied.

As with pre-purge, the number of purge cycles is determined by the process gas type. Cycles may be
increased (See AP11 Source System Configuration in Chapter 8, Section 5 of this manual), but not
reduced below the minimum.

Process Gas Conditioning

This option starts the process gas conditioning sequence. It pressurizes and vents the pigtail with
process gas up to 5 times in preparation for on-line mode.

The process gas condition sequence is usually run following a post purge sequence, although it can be
used after a pre-purge sequence as well.

The number of conditioning cycles is typically 5. Cycles may be reduced (See AP11 Source System
Configuration in Chapter 8, Section 5 of this manual), but not below the minimum of 1.

Manual Mode

Provided no alarms are present, pneumatic valves can be actuated independent of the controller
program to facilitate maintenance. Only experienced operators trained to security level 2 or higher
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may operate the module in manual mode. Actuating valves in the improper sequence could cause
damage to the module, interrupt process gas flow, or contaminate the process gas stream.

Tube Switching (Optional)

Prior to placing the controller into On Line mode, the appropriate tube switching mode must be
selected. See Chapter 8, section 4I for a description of tube switcher operation and the modes
available.

Start Src(A1/A2/B1/B2) Scan (Optional)

This mode is present when the optional USB barcode scanning feature has been enabled. See
Appendix H for instructions for using this feature.

DualPrePrg / DualChngCy / DualPstPrg (Optional)

These modes allow the operator to change out both the x-1 and x-2 source containers at the same time
(parallel) rather than one at a time (serial). These modes are only present when there are dual sources
and deep source purge panels. These modes can be found under the x-2 Main Menu only. The normal
(serial) Pre Purge, Change Cyl, and Post Purge menus will also be present in the x-2 Main Menu.
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3.0 Power and I/O Enclosures

The eV Electrical Control Cabinet (ECC) is installed on all modules that have either heat trace or a JT
heater. All incoming power terminations are made in the eV ECC when it is present. Otherwise,
power is termination within the AP11 controller itself. Power distribution for the J-T heater and heat
trace zones is done from an electrical junction box located at the bottom of the piping enclosure. See
Chapter 2 and Appendix A for more details and electrical drawings.

All field digital and analog I/O signals are terminated either in the AP11 controller enclosure or in an
interface box mounted to either side of the piping enclosure. All modules are factory-equipped with an
interface box on the left side of the piping enclosure. If your module has a dual source for either
process inlet, then there will be an interface box located on the right side of the piping enclosure.
Details of I/O terminations are shown in the electrical installation drawing located in Appendix A.

Figure 7-7 shows where field terminations are made on the AP1563 customer I/O board located on the
left side wall inside the AP11 controller. Supervisory inputs are terminated at T9, but all other digital
inputs are terminated to T7 and T8. Digital outputs are terminated at T4, T5, and T6. Analog inputs
are terminated at T1, T2, and T3.

Analog Inputs Sw1 - sw2 RJ45 RJ45
(17-22) Hardwire Shutdown| | Ethernet | | Ethernet
Enables | In Out

Supervisory Inputs o

[1.2] l ALLNaHETa s |

Figure 7.7: AP1563 Expansion Customer I/O Terminal Blocks
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Field terminations that need to be made in either of the interface boxes should follow the internal
layout of the terminal blocks as shown in Figure 7-8:
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Figure 7-8: Terminal block layout of I/O interface box

MNLO000535.doc
BSGS eV / BULKGUARD eV

Revision 1

03/26/2018

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.
Confidential and Proprietary Data

Page 7 - 37



M.
VE RSUMI

MATERIALS Chapter 7 - System Description

The optional J-T heater and heat trace zones are controlled by an AP1602 Thermal Control board via
thermocouple inputs and PID control supplied by proprietary onboard PID algorithms on the AP11.
The AP11 controller determines if the heater is above or below the operating setpoint, then sends an
appropriate digital signal to the SSR located in the eV ECC. Power is applied or removed from the
heated component as required via the SSR, and protected by a GFCB. The thermocouple signals are
monitored by alarm notifications. Low and high temperature alarms alert the operator to heater
temperatures outside normal operating conditions. A discrete hardwire shutdown circuit is provided
for the J-T heater that works off an imbedded temperature switch within the J-T heater. When the
switch trips, it opens the contactor and interrupts power from SSR to the J-T heater. Similarly, any
hardwired shutdown signal that occurs in the AP11 controller will also interrupt power from SSR to
not only the J-T heater, but also the heat trace zones.

J-T heater operating temperature setpoint and alarms are pre-programmed at the factory and should not
be adjusted in the field. Irreversible damage could occur to the equipment if the factory setpoint is
exceeded. Contact Versum Materials, Inc. DS&S Product Engineering before making any changes.
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Operating Procedures

Section 1 Emergency Stop
Section 2 Starting a New System
Section 3 System Shutdown and Startup
Section 4 AP11 Controller Operation
A - Pre-Purge
B - Change Source Container
C - Post Purge
D - Process Gas Conditioning
E - Process Gas Flow
F - Stop and Restart Process Gas Flow
G - Idle Mode
H - Manual Mode
I - Tube Switching
J - Change Y-Container or Drum Source
K - Change ISO Container or Tube Trailer Source

Section 5 AP11 Configuration Menu
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1.0 Emergency Stop

1. In the event of an emergency that requires the entire system to be shut down the remote
emergency stop button or the Emergency Off Button at the AP11 controller on the BSGS eV /
BULKGUARD eV module should be pushed. It is strongly recommended that the module have
at least one remote emergency stop button located at the perimeter of the pad. Depressing the
emergency stop button will stop the flow of gas at the source and shutoff power to the JT heater.

Note: The “Emergency Stop” (E-Stop) circuit closes all automatic valves and sounds the alarm horn.

2. Evacuate the area.

The Emergency Stop (E-Stop) button may be used at any time to shut down the module if any
emergency condition is observed.

/N WARNING

Pressing the Emergency Stop button does not disconnect power to the controller.
Heater Power (208-240VAC) and optional Controller Power (100-240VAC) are
still live within the Controller. Do not perform maintenance on the Controller
without externally disconnecting or switching off power source(s) and following a
Lockout and Tagout procedure.

Note: The Emergency Stop (E-Stop) button is located on the AP11 controller which sits above the
piping. The height of this button exceeds the SEMI standard maximum height of 64.5” (1638mm). To
change the height of this button would require a redesign of the system. The button is reachable by
90% of the population.
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2.0 Starting a New Module

1. Validate that the Module is ready for startup by verifying all of the following have been completed:

Completion of the Startup Checklist and Operational Readiness Inspection (ORI) — See
Appendix E and F of this manual for those checklists.

Leak checks of field installed piping.
Functional testing of control systems.
Functional testing of exhaust and gas abatement systems.

Facility nitrogen is connected to the vacuum Venturi, and available at 80-90 psig (5.5-6.2
barg).

Facility nitrogen is connected to the controller for pneumatics, and available at 85-95 psig
(5.9-6.5 barg).

If the process gas container is heated (Y or ISO heater controller present), be sure the heat
trace temperature is set about 10°F (5°C) higher than the heated process gas container to
prevent the formation of liquid in the module process piping. Once the process gas is
throttled to houseline delivery pressure, the saturation temperature (point at which liquid
begins to form inside the piping) changes. Heat trace on the houseline should be set 10°F
(5°C). higher than the saturation temperature. The following are saturation temperatures for
the most common liquefied compressed gases at different delivery pressures.

Hydrogen chloride (HCI) saturation pressures/temperatures (unless ambient temperature is
expected to drop below -38°F (-39°C), houseline heat trace will not be necessary.):

» 100 psig =-38°F (-39°C)

= 90 psig =-43°F (-42°C)

s 80 psig =-48°F (-44°C)

= 70 psig =-53°F (-47°C)

s 60 psig =-59°F (-51°C)
Ammonia (NH3) saturation pressures/temperatures:

» 100 psig = 63°F (17°C)

= 90 psig = 58°F (14°C)

= 80 psig=53°F (12°C)

= 70 psig =47°F (8°C)

s 60 psig=41°F (5°C)

MNLO000536.doc Revision 1 03/26/2018
BSGS eV / BULKGUARD eV

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.
Confidential and Proprietary Data
Page 8 - 3



»,
VERSUM/

MATERIALS Chapter 8 - Operating Procedures

Nitrous Oxide (N20) saturation pressures/temperatures: (unless ambient temperature is
expected to drop below -49°F (-45°C), houseline heat trace will not be necessary.):
» 100 psig = -49°F (-45°C)
= 90 psig =-53°F (-47°C)
» 80 psig =-58°F (-50°C)
= 70 psig =-63°F (-53°C)
s 60 psig =-68°F (-56°C)
» Verify the J-T heater is set to 85°C for silane (SiH4) and nitrous oxide (N20).

» Verify the J-T heater is set to 70°C for nitrogen trifluoride (NF3), ammonia (NH3), and
hydrogen chloride (HCI)

» Contact your Versum Materials, Inc representative for additional gases

2. If'the Controller is located in a Class I, Division II hazardous location, before turning on the power,
perform the Z-Purge startup instructions listed below. The atmosphere within the AP11 controller
as well as high and low voltage cabinets must be inerted before turning on the electrical power
main switch.

IMPORTANT! Care must be taken when introducing Z purge gas into the controller enclosure, as
it is rated to a maximum pressure of 1.2’wc (0.3 kPa). The Z purge pressure is controlled by a
needle valve at the rear of controller. To prevent enclosure over-pressurization, close the needle
valve prior to introducing purge gas into the enclosure. To initiate the controller purge the
following procedure must be followed:

e Close the Z-Purge valve on the back of the AP11 controller. See figure 8-1 for the valve location.

e Close the controller front and tighten both latches completely.

e Open the needle valve 4 to 5 turns (counter-clockwise). This equates to a flow rate of 7 Ipm/15
CFH. Allow the controller to purge for 30 minutes if the area is classified hazardous (Class I,
Division 2). Only if the area is known to be non-hazardous, the controller purge time may be

reduced.
e Afterward, adjust the needle valve to satisfy the “Z-Purge” alarm (approximately 3 total turns
open).
MNL000536.doc Revision 1 03/26/2018

BSGS eV / BULKGUARD eV

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.
Confidential and Proprietary Data
Page 8 - 4



W,
VERSUM/

MATERIALS Chapter 8 - Operating Procedures

Z-Purge
Valve

Figure 8-1. Rear View of GASGUARD® AP11 Controller.

3. Onthe GASGUARD®™ AP11 controller, press the shutdown alarm window once to acknowledge
any alarms. Press the shutdown alarm window again to reset any alarms. No alarms should be
present. If alarms are present, do not continue. Alarms must be cleared before the controller can
be placed in an operating mode.

4. Onthe GASGUARD® AP11 controller, at the module, verify that the system is off-line and all
automatic valves indicate the closed position. A quick indication that all valves are closed is lack of
piping animation on the controller screen graphic. Normally, a green valve designates a closed
valve, red indicates the valve is open. (Some customers request reversed valve colors. Consult the
Spec. Sheet included in the gray envelope to determine if this option has been applied.)

"ia AP11 Controller (1)

<NONE>

Heat Trace P

dC

Heat Trace A

dC

Heat Trace B

Main Menu
|Soun::e A1

GG-AP11 BULK SPEC GAS SYS Wed Aug 23 16:21:52 2017
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5. In the process piping cabinet verify that the adjustable process regulators are closed (knob rotated
fully counterclockwise). Non-adjustable regulators should not be changed since they are factory
pre-set.

6. Verify the installation of the HPLT leak check cylinder and purge gas cylinder.

7. Verify that plugs or caps are installed on the process pigtail connections. There should not be
supply containers connected at this time.

8. If heat trace has been installed, confirm that the heat trace setpoints are correct by looking at the
analog display boxes on the right side of the screen:

" AP11 Controller (1)

wone> [l | <vone

Power U

FAULT ALARM

Heat Trace P
di
-
P Heat Trace A
H . Lzs
Heat Trar.e B

Main Menu
|Sourt:e A1

GG-AP11 BULK SPEC GAS SYS Wed Aug 23 16:21:52 2017
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If the heat trace setpoints need to be adjusted, use a 3™ level password to enter into the

Configuration Menu:

i AP11 Controller (1)

<NONE>
SHUTDOWN ALARM

Main Menu

|Source Al

=5

Power Ui

<NONE>

FAULT ALARM

'm mReow

-

"ia AP11 Controller (1)

<NONE>

Configuration Menu
Valve Counts ‘ Analog Scaling Seaduaer?oes ‘ an Securlt*,' ‘
User Setpoints ‘ Iggﬁ;tghng ‘ Analog Units ‘ Relay Defaults ‘ 3rd SECLII'IT‘," ‘ :
Subcycle ) peration . . Helium Leak
Parameters ‘ LequUences ‘ Fixed Setpoints ‘ Check ‘ System Setup ‘
Sequoepr{ic;‘ilaw Cor:;iqmns ‘ 1st Secunity List| Config Transfer
: o 2nd Security M
System Test ‘ Prompt List ‘ Alarm Delays m Listu” ¥ ‘ Manig?r:{ent ‘
Valve Setup ‘ Set Time/Date Alarm Types ‘ it ??;u”t’r ‘
Configuration File Description:
Configuration File Name: BSGeV.GCF
Conﬁgurat?on F?Ie Revision: _ Tezrm
Configuration File Date: Tue Aug 8 16:20:08 2017
| E——————————— -

R
| s

GG-AP11 BULK SPEC GAS SYS

Wed Aug 23 16:24:46 2017
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Scroll down to the “SET PNL HT” item on the drop down menu:

|Iser Setpoints
Analog | .
Analog Input - q 9
PT-2A |
DOOR TEMP S
| IPHEUMATICS = 4 5 &
JT Heater Setpoint Percent | Type -
Heat Trace A 100 46 Fixed
‘| IHeat Trace B ) 1 2 3
Heat Trace P 100 46 Fixed
SET PMLHT S0.0 42 User
[\SETJTHEATER ¥ 400 2 User : 0 -
3] L L Delivery FT-24 0.0 13 Fixed
& Al#E1 Alarm B 0.00 & Fixed Backspace
7 AlET Aarm 7 0.00 & Fixed
8 Al#1 Alarm & 0.00 & Fixed ﬂ oK Cancel
Setpoint: Setpoint Percent:
_ Apply

Enter in the desired heat trace setpoint values for each zone.and click on the “Apply” button after
each entry. When finished, click on “OK” to exit this menu.

9. Systems with container scales not supplied by the Versum Materials, Inc. factory will come with
pre-set analog scaling. This scaling may not match the range of the scales installed on site. Use
the following procedure to change the analog scaling if necessary.

/N WARNING

Modifying the existing analog scaling could create operational and/or safety
hazards. These may include but are not limited to premature shutdown and
crossover, delayed shutdown and crossover, container liquid dry or liquid full
condition, reduced gas flow, and piping over pressurization. Field modification
of the analog scaling value should initiate a thorough review to identify the
consequences associated with the change and be documented using the
Management of Change (MOC) process.

MNLO000536.doc Revision 1 03/26/2018
BSGS eV / BULKGUARD eV

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.
Confidential and Proprietary Data
Page 8 - 8



»,
VERSUM/

MATERIALS Chapter 8 - Operating Procedures

Using a 3" level password, log into the AP11 controller. See Chapter 8, Section 4 for the log in
procedure. Press the “Configuration Menu” button.

i AP11 Controller (1)

aones T <nones
Power U
SOOI * S—

Main Menu

|Source A

[lgF-l==T"]

>

'mE MORSE0w

%E
-
-

Tim AP11 Controller (1)

<NONE> <NONE>

SI'|UTDGWN ALARM [FauLTALERM ]
- Configuration Menu
MNet Product | Walve Cou Analog Scaling ‘ 2nm;w ‘ - qC
User Setpoints | Cyllcngﬁ;gh Analog Units ‘ y Defaults ‘ Srmsnt‘; ‘ : -
Subcycle Operation Helium Leak . ]
Parameters | Sequences ‘ Check ‘ System Setup ‘
Leak Test Sequence Flow Alarm L
[ | Options Gontions ‘ 15t Security List Config Transfer
System Test | Prompt List ‘ Alarm Delays i E‘ii;unty ‘ Mar“:::g‘:;’ém ‘
Walve Setup | Set Time/Date Alarm Types ‘ i SL?SC;U”W ‘
Configuration File Description:
Configuration File Name: BSGeV GCF
Configuration File Revision: Close
Configuration File Date: Tue Aug 8 16:20:08 2017

GG-AP11 BULK SPEC GAS SYS Wed Aug 23 16:24:46 2017
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Scroll down to the appropriate scale analog input. Press on the analog input to highlight the line
and then enter in the correct mimium and maximum input values from the scale:

e AP11 Controller (1)

<NONE>
Analog Scaling
Input | Label Signal Minimum | Maximum ﬂ 7 a2 g
g PT-10B 41020mA  -147 2985
7 PT-14-1 41020mA  -147 2985 4 5 6
m WT-1A-1 4o20ma {000 3000 |
PT-1E-1 4t02lllmu. -147 2985
0 WI-1B-T 41020mA  0.00 3000 I
21 SRC HTR &1 41020mA 000 150
22 SRC HTR B-1 4t020mA 000 150 : Y
30 CPUTEMP Oto5VDC 000 150 ﬂ
| Minimum: Backspace
0.00
| Maxamum: OK Cancel
3000
Apply
T
GG-AP11 BULK SPEC GAS 5Y5 ‘ Wed Aug 23 16:28:20 2017 |

After making the change, press the “Apply” button and “OK” button, then the “Cancel” button to back
out of the menu.

10. Begin the Pre Purge program sequence at the module for each source container. Follow all
onscreen operator prompts. The AP11 controller will run through the sequences necessary to
install a source container for the first time and make the system ready to flow process gas.

/N WARNING

ﬁ J-T heaters and piping downstream can become very HOT during module
. operation. Do not touch the JT heaters or piping until power is turned off and
the JT heaters are near room temperature.
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3.0 System Shutdown and Startup - Planned / Unplanned.

It is prudent to maintain a log of system pressures, temperatures and weights, to aid in trouble
shooting, predicting container runout, and maintenance, for example. Most importantly, this log can
assist the technician during a planned or unplanned system shutdown. If the customer has purchased
Versum Materials, Inc. GCS data acquisition software, this information will be logged automatically.
In either case, inspection of the delivery system should be done at least once every shift.

A Planned Shutdown is defined as the managed removal of electrical power, and pneumatic pressure
from the system. With the controller in idle mode, the shutdown should be preceded by logging all
system temperatures, pressures, and weights. A planned shutdown can be divided into two categories.
They are a piping system that must have maintenance performed and a shutdown where no work will
be performed on the piping. If maintenance will be performed on the system piping, process gas must
be purged from the system. If the shutdown is for maintenance other than piping, process gas can
remain in the piping, but the technician and facility management must be aware that any hazards
associated with the process fluid remain. It must be understood that process gas remains in the piping,
and that a decrease in pressure will signify the formation of liquid if the gas being delivered is a
liquefied compressed gas such as ammonia (NH3), hydrogen chloride (HCI), or nitrous oxide (N20) for
example. When power is removed from the controller, all pneumatically-controlled valve valves will
revert to their normally closed position.

Startup after a planned shutdown falls into the two categories described above. In either case, the
following applies. After power has been restored, the controller should remain in idle mode until all
heated components are up to operating temperature, by comparison to the data taken prior to the
shutdown. These include the container heater, heat trace throughout the system, and the J-T heater.
Additional verification is the solid-state relays. A relay that begins to pulse, rather than continuously
on, is a good indication that the component is up to temperature. Also make sure, if process gas
remains in the piping, that pressures are at or above those recorded prior to the shutdown. This is
especially important in the case of a liquefied compressed process gas. Temperatures and pressures
recorded prior to the shutdown must be present before placing the module Online, flowing process gas.
Failure to do so can result in operational problems and liquefied process gas being delivered to the
process tool.

An Unplanned Shutdown is defined as the removal of electrical power, and pneumatic pressure from
the system without warning. For this case, it is assumed the AP controller is not fed power by an
Uninterruptable Power Supply (UPS). Because it is impossible to anticipate a power outage, GCS data
or previously logged temperatures and pressures will be required when power is restored. It must be
understood that process gas remains in the piping, and that a decrease in pressure will signify the
formation of liquid if the gas being delivered is a liquefied compressed gas such as ammonia (NH3),
hydrogen chloride (HCI), or nitrous oxide (N20) for example. The technician and facility management
must be aware that any hazards associated with the process gas remain. When power is removed from
the controller, all pneumatically controlled valve valves will revert to their normally closed position.
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After power has been restored, the controller should remain in idle mode until all heated components
are up to operating temperature, by comparison to the data taken prior to the shutdown. These include
the container heater, heat trace throughout the system, and the J-T heater. Additional verification is the
solid-state relays. A relay that begins to pulse, rather than continuously on, is a good indication that
the component is up to temperature. Also make sure, if process gas remains in the piping, that
pressures are at or above those recorded prior to the shutdown. This is especially important in the case
of a liquefied compressed process gas. Temperatures and pressures recorded prior to the shutdown
must be present before placing the module Online, flowing process gas. Failure to do so can result in
operational problems and liquefied process gas being delivered to the process tool.

The AP11 controller will boot up to the offline mode (On-Line Stopped will be displayed) when power
is restored. The system will need to be put back into Online mode to start the flow of process gas, but
not before the checks listed in the previous paragraphs have been performed. If an alarm is present,
see the trouble shooting section of this manual to clear the alarm before proceeding to process gas
mode.

In the unlikely event of an unplanned AP11 controller reboot (during which power to the system is
maintained), the AP11 controller’s Auto Recovery System (ARS) would maintain existing valve states
until the reboot sequence was completed. This normally takes less than 2 minutes. The JT heater
would not be receiving power during this bootup time. The Auto Recovery System would put then put
the controller back into the operating mode that it was in prior to the reboot. The overall result is that a
controller reboot should not impact the flow of process gas to the customer.
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4.0 AP11 Controller Operation

NOTE: Due to the wide variety of available configurations for the BSGS eV / BULKGUARD eV
product line, it would be unwieldy to show examples of each within this manual. As such, the
controller screens displayed on your system will probably have a different appearance than the
examples shown in this manual. The software for your system has been programmed to support the
as-built configuration for source containers, purge type, regulators, JT heater, etc. Some of the
operator prompts, especially involving manual valves, will also be different than what is shown here.

If you have any questions about the operation of your system, please contact your Versum
Materials, Inc. representative.

Entering a Password and Selecting Menu Options
All operations must be started from the main menu screen. A password must be entered to obtain the
main menu screen.

1. Touch anywhere on the graphics portion of Epep—
the screen. The screen will appear as shown. <NONE>

2. Enter the password using the numeric keypad.

Note: An * (asterisk) will appear instead of a
number to prevent the password from being
displayed.
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3. Press “OK™.

Note: If an incorrect password is entered, the
screen will display as shown. “Invalid
Password” will be displayed at the bottom of the
password window. Re-enter correct password,
and press “OK” again.

Passward

EEEE
EEEE
FEEE

m
3]
o
]
=]

()8 Close

E
i

Irvalid Password

4. Use the « and » keys or the drop-

down menu to select the correct source line.

Note: Unavailable menu options are grayed out.

Main Menu

Source A1 RN

Stop On-Line

Configuration
Menu

5. To select a menu choice, simply press the
corresponding button.

Note: If a menu selection is not entered within
the allotted time, a menu timeout causes the
controller to escape out of the main menu. This
helps to prevent unauthorized personnel from
operating the controller if an authorized user
would enter their password and then leave the
controller unattended.

"'« AP11 Controller (1)

Wed Aug 23 16:40:39 2017
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4.A Pre-Purge

Purpose: This sub-section describes the AP11 Controller program routine that is used to purge and
evacuate the process gas from the process pigtail prior to container change or pigtail maintenance.
Note that the sources are being referred to generically with ‘x’ meaning which side the component is
installed and ‘y’ meaning which source on that side. MV 1-B2 would be the second source container
on the B side of the equipment.

If the system is in the cross-purge configuration and there are two sources installed on one process
side, the Pre-Purge mode will impact both sources (A1 and A2, B1 and B2) when initiated on one side
of the system. There is no isolation that allows this mode to be run only on one source at a time
without halting flow from the other source.

If your system has the deep source purge option (MV-1/V-1 located on a separate panel outside of the
gas cabinet), it will allow for individual sources on the same side to be changed without impacting the
flow. In other words, you can change out source B-1 while source B-2 is still running.

In addition, a system with dual sources and the deep purge option can change out both sources at the
same time. See the notes at the end of sections 4A, 4B, 4C, 4D and 4E for more information on these
‘dual’modes.

The following table describes the steps to be followed when using the Pre-Purge routine.

1. To initiate “Pre-Purge” sequence from
controller keypad. - .
|
GGAP1 BULK Wed Auwg 23 164113 2017
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2. Touch anywhere on the graphics portion of the
screen. Display will show a request for
password input.

Tie AP Controller (1)

3. PASSWORD WINDOW

Enter password on keypad and press the “OK”
key.

4. Use the « and » keys or the drop-

down menu to select the correct source line.

The following instructions are for Pre-Purge
sequence source A, but the same procedure
applies to source B.

5. Press the START PRE PURGE pushbutton.

If Pre-Purge is running for side A, purge
sequences for side B will not be available. Only
one side can be changed at a time. If the deep
purge option is present, then only one source per
module can be in this mode at one time.

If your module is equipped with the heat trace
option, heat trace on the pigtail being purged will
be de-energized at the start of the pre-purge
sequence and remain off through the change
cylinder sequence.

Main Menu

Stop On-Line

m A1 -

Configuration
Menu

Logout
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6. The Confirm Sequence Start window will be ot Sanlierite Siml
displayed. Press the CONFIRM pushbutton. _
Confirm Cancel
7. "OPERATOR PROMPT!! Operator
OPTIONAL with AUTOMATIC source valve, DETACH SOLRCE A
. . PHMEUMATIC LIMNE &
a prompt will appear on the display to MANUALLY LOCK ACY
“Disconnect Source (xy) Pneumatic Line &
Manually Lock ACV”. After completing task, i |
acknowledge prompt by pressing the “OK”
Key.
The prompt on your controller may be
different, depending on your source container
valve configuration. Each program is written
to match the source container that will be
connected to the module.
8. !'OPERATOR PROMPT!! -
OPEM
If the system has the deep purge option, a MANLAL VALVE bMy-14
prompt will appear on the display to “Open
Manual Valve MV-1xy.” After opening valve, oK, |
acknowledge prompt by pressing the “OK” key.
NOTE: If the system has the cross purge option, the
prompt will indicate MV-2x, not MV-1xy.
FOR NEAT INSTRUCTION
The panel piping will be evacuated, including
the space between manual valve MV-1xy and
valve V-1xy (deep purge) or MV.
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10. ''OPERATOR PROMPT!! : . -
'
The process gas wetted area from the source - f s o :

it

container valve V-8 to V-1 (deep purge) or V-2
(cross-purge) will be evacuated of process gas.

11. "OPERATOR PROMPT!! e
CLOSE
A prompt will appear on the display to “Close MANUAL YALVE My-14

Manual Valve MV-1xy.” After closing valve,

acknowledge prompt by pressing the “OK” key. 0K |

NOTE: If the system has the cross purge option, the
prompt will indicate MV-2x, not MV-1xy.

12. The process gas wetted area from the source
container valve V-8 to MV-1 (deep purge) or
MV-2 (cross-purge) will be charged with purge
gas.

13. "OPERATOR PROMPT!!

The process gas wetted area from the source
container valve V-8 to MV-1 (deep purge) or
MV-2 (cross-purge) will be evacuated of
process gas.

MNLO000536.doc Revision 1 03/26/2018
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Tie AP Controller (1)

Note: A subroutine will perform the Vacuum
Leak Test (Cylinder Leak Test) to insure the
source container valve is closed.

The leak test status is displayed in the status
box in the bottom left corner.

~ i
ogout N _
\ Wintuy 08 55 G4 K Wec g 23 17.00.22 2017

Note: During the leak test the status box |xra.;uum Test 1 0:08:01
displays the following:
1) The leak test being run. 1 @ O3

2) The process line number.
Source Al = process line 1,
Source A2 = process line 2
Source B1 = process line 3
Source B2 = process line 4
3) The time remaining until the completion of
the leak test.

Note: Upon successful completion of the leak

test, a purge/vent subroutine is run to purge out || g ,
the pigtail. — )

During the cycle purge, status is displayed in the
status box in the bottom left corner.

*pr

|F'|_|rgeNent 12 0f75 ||

Note: During the cycle purge the status box
displays the following: 0 @06
1) The cycle purge being run.
2) The process line number.
3) The number of times the cycle has been run,
compared to the number of times the cycle
is configured to be run.
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Note: All automated valves are closed at the
end of the sequence. The sequence then goes to
the start of “Idle Mode”.

Dual Pre-Purge Option for Dual Source Systems with Deep Purge:

The Dual Pre Purge Option is only available on the A-2 or B-2 source Main Menu on systems
equipped with two sources on one side and the deep source purge option. This ‘DualPrePrg’ mode
runs the Pre-Purge routine on both the x-1 and x-2 sources in parallel. This reduces the time needed to
do the purge/vacuum cycles.

Main Menu
< -
Start On-Lind gl

DualPrePrg

Start Pre Purge

e T e T e T —

Start Condition

Manual Mode

Configuration
Menu

Logout
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4.B Change Source Container

Purpose: This semi-automated Sub-Section describes the AP11 Controller Program Routine that is
used to change a source container. Note that the sources are being referred to generically with ‘x’
meaning which side the component is installed and ‘y’ meaning which source on that side. MV1-B2
would be the second source container on the B side of the equipment.

If the system is in the cross-purge configuration and there are two sources installed on one process
side, the Change Cyl mode will impact both sources (Al and A2, Bl and B2) when initiated on one
side of the system. There is no isolation that allows this mode to be run only on one source at a time
without halting flow from the other source.

The following table describes the steps to be followed when using the Change Cylinder routine.

1. Verify that “Pre-Purge Completed” is displayed
in the controller mode box.

. . *is AP11 Controller (1) = 2%
2. Touch anywhere on the graphics portion of the R —
screen. Display will show a request for password <NONE> me—
o SHUTDOWN ALARM * FAULT ALARM
nput. S g rcourt ] f rrocoura
Main Menu
j T 5‘ i Heat Trace P
Start " éif
i SrchTSc v Heat Trace A
Start Pre Purge [ i : si miim
Start Change 2 ;
Cyl
Start Condition

Manual Mode

3. PASSWORD WINDOW Hw
Enter password on keypad and press the “OK” _?I _SI _9|
ey EE
EEE
8 165 12
Beksp |
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* * Main Menu
4. Use the and keys or the drop o I
down menu to select the correct source line.
. . . . Start
The following instructions are for Change Cyl Start On-Line SrcAlSean
sequence source A, but the same procedure applies
to source B. Start Pre Purge
5. Press the START CHANGE CYL pushbutton. Start Change
. . . Cyl
If Change Cyl is running for side A, purge
sequences for side B will not be available. Only
one container can be changed at a time. If the
deep purge option is present, then only one source Start Condition
per module can be in this mode at one time.
If your module is equipped with the heat trace Manual Mode
option, heat trace on the pigtail being purged will
have been de-energized at the start of the pre-purge e Logout
Enu

sequence and remain off through the change
cylinder sequence.

6. !!Operator Prompt!! Operator

Check and “Replace High Pressure Purge REFLACE
Cylinder if Necessary”. After completing task, MR e

. CYLMDER. IF MECESSARY
acknowledge prompt by pressing the “OK” Key.
8

7. !1Operator prompt!!

Operator

“Loosen Source Pigtail Connection & Adjust SR
COMMECTION & ADJUST

Purge Regulator to 20 psi”. After completing PURGE BEG T0 20 PS|

task, acknowledge prompt by pressing the “OK”
Key. B |

8. !lOperator prompt!! | Operator

Replace product source container. This requires REPLACE
. . ., . SOURCE A-1
disconnecting the pigtail from the container and
replacing that container with a full unit to
continue delivering product to the process. After =
completing task, acknowledge prompt by
pressing the “OK” Key.
MNL000536.doc Revision 1 03/26/2018

BSGS eV / BULKGUARD eV

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.
Confidential and Proprietary Data
Page 8 - 22



O

VERSUM

MATERIALS

Chapter 8 - Operating Procedures

9.

!'Operator prompt!!

“Adjust Purge Regulator to 85 psig”. After
completing task, acknowledge prompt by

O perator
ADJUST PURGE
REGULATOR TO 85 PSIG

manifold outlet valve is utilized, “Open ISO
Manifold Outlet Valve MV-0. Other source
containers may have other manual valve
prompts. Consult Appendix A for an
explanation of the naming convention for source
container valves.

After completing task, acknowledge prompt by
pressing the “OK” Key.

pressing the “OK” Key. oK |
10. !'Operator prompt!! Net Product
OPTIONAL when vessel weight scales are used, feoe Wl 10
. . Grozs YWwot 000
product weight must be entered to monitor et Liquid Wt
product usage. After completing task, Im—
acknowledge prompt by pressing the “OK” Key.
7 ] 9
4 5 E
1 2 3
1]
Backzpace
Ok
11. !'Operator prompt!! Oifsiatar
OPTIONAL when an ISO container with manual e
150 MANIFOLD

OUTLET WALVE MY-0

o |
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4 AP11 Controller (1)

SO * T

Note: A subroutine will perform the Pressure
Decay Leak Test to insure the source vessel
connection has been made.

Stop Change

The pressure test status is displayed in the status
box in the bottom left corner.

R |
[osiin]
[
Corfiguraion

—

Pressure Test 10:00:52 GG-AP11 BULK SPEC GAS SYS| Wed Aug 23 17:15:46 2017

Note: During the pressure test the status box | Pressure Test 1 0:09:55 |
displays the following:
1) The pressure test being run. (1) 2) (3

2) The process line number.
3) The time remaining until the completion of
the pressure test.

12. 'Operator prompt!! Operator

FREFARE FOR OUTBOARD

NOTE: HPLT (High Pressure Leak Test) is HELIUM LEAK TEST

optional, if hardware present and requiring

software option code enabled. It will display L |
Operator prompt as show for the HPLT run

routine.

This prompt ensures that the operator has all the
equipment needed to perform the high pressure
Helium Leak Test before the Helium Leak Test
is started. After completing the task,
acknowledge prompt by pressing the “OK” Key.
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Note: A subroutine will wait for a period of time
to allow stabilization of gas due to possible
adiabatic pressure fluctuations.

The stabilization status is displayed in the status
box in the bottom left corner.

Note: During the leak test the status box displays

the following:

1) The leak test being run.

2) The process line number.

3) The time remaining until the completion of
the leak test.

% AP11 Controller (1)

———— im

= X
wone> L} <nones
Power U 3
SAUTDOWN ALARM I |
= sig
Main Menu
= % V3 i

eat T

" degC

Stop Change
Cyl

Cun;\"geunr:hun flrers
Stabilization 10:00:53 GG-AP11 BULK SPEC GAS SYS| Wed Aug 23 17:35:33 2017

| Stabilization 1 0:05:50 |

M @ 6

13.

''Operator prompt!!

If helium is used for this check, a Mass
Spectrometer may be employed for an added
level of leak detection. The operator is
prompted to “Begin Helium Leak Test” while
the controller is running the HPLT. The prompt
will automatically be cleared at the completion
of the HPLT.

Note: A subroutine will perform the High
Pressure Leak Test (HPLT) to insure the source
vessel connection is secure.

NOTE: HPLT (High Pressure Leak Test) is
optional, if hardware present and requiring
software option code enabled. It will display
Operator prompt as show for the HPLT run
routine.

The leak test status is displayed in the status box
in the bottom left corner.

—

BEGIN
HELILUM LEAE TEST

*1u AP11 Controller (1) =

<NONE>

<NONE>

FAULT ALARM
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Note: During the leak test the status box displays | HPLT Test 1 0:09:58
the following:
1) The leak test being run. 1 @ 3

2) The process line number.
3) The time remaining until the completion of
the leak test.

14. 'Operator prompt!!

O perator
NOTE: HPLT (High Pressure Leak Test) is COMPLETE
optional, if hardware present and requiring HELIUM LEAK TEST

software option code enabled. It will display

Operator prompt as show for the HPLT run ak, |
routine.

The High Pressure Leak Test has been
completed. The operator is given additional time
to complete the Outboard Helium Leak Test
before the high-pressure leak test gas is
evacuated from the pigtail. After completing
task, acknowledge prompt by pressing the “OK”

Key.
15. CYLINDER CHANGE is now complete. [ = - -
—
Power U, 3
Start Change
cyl
iy
Manual Mode
MNL000536.doc Revision 1 03/26/2018
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Dual Change Cylinder Option for Dual Source Systems with Deep Purge:

The Dual Change Cylinder Option is only available on the A-2 or B-2 source Main Menu on systems
equipped with two sources on one side and the deep source purge option. This ‘DualChgCyl’ mode
runs the Change Cyl routine on both the x-1 and x-2 sources in parallel. This reduces the time needed
to do the source changes. It is only available after the DualPrePrg routine has completed.

Main Menu

Mlcoces2 R

Start On-Line St

Start

Start Pre Purdg DUE'C"II’IQC'}"

Start Condition

Manual Mode

Configuration

Menu Logout
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4.C Post Purge

Purpose: This Manual Sub-Section describes the AP11 Controller Program Routine that is used to
purge and evacuate all atmospheric contamination from the process pigtail after any container change
or pigtail maintenance.

The following table describes the steps to be followed when using the Post Purge routine.

Tie AP Controller (1)

1. Verify that “Change Cylinder Completed” is on

» Change Cyl Completed NONE

. ~INUNE> * <NONE>

the display. - — _
L1 AL T ALARM

2. Press “MENU” button at the bottom of controller —

graphic. Display will show a request for i — <NONE>

(1 a1 aLasm

password input. . g mecorrs

-**L

3. PASSWORD WINDOW

Enter password on keypad and press the
“ENTER” key.
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b ain benu

4. Use the ' and ' keys or the drop Source A .
down menu to select the correct source line.  —

The following instructions are for Post-Purge atart Ori-Line
sequence source A, but the same procedure applies
to source B. Start Pre Purge

5. Press the START POST PURGE Pushbutton.

If Post-Purge is running for side A, purge
sequences for side B will not be available. Only
one side can be changed at a time. If the deep
purge option is present, then only one source per
module can be in this mode at one time. et B

Start Change Cyl

Start Post Purge

If your module is equipped with the heat trace
option, heat trace on the pigtail being purged will Marual Mode
be re-energized at the start of the post-purge

Configuration
sequence. M Logout |

6. The process gas wetted area from the source
container valve V-8 to MV-1 (deep purge) or
MV-2 (cross purge) will be charged with purge
gas.

PFTAAIPRG 110 1 GGAP11 BULK 8P B | Mon Aug 78 11.02 27 2017
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7. N"OPERATOR PROMPT!! BB

[Fawn 1 aLasm

PROG QUT 1 I I PROCOUTZ 0
van e

b

The process gas wetted area from the source
container valve V-8 to MV-1 (deep purge) or
MV-2 (cross purge) will be evacuated of purge
gas.

Note: A subroutine will perform the Vacuum

[Fawn 1 aLasm

P
[5- G

The leak test status is displayed in the status box
in the bottom left corner.

<NONE>

Leak Test (Cylinder Leak Test) to insure the _ e— <NONE>
source container valve is closed. ——— Y t mocurs e

Main Menu 3
P

Note: During the leak test the status box displays | “acuum Test 1 0:09-29
the following:
1) The leak test being run. 1 @ O3

2) The process line number.
3) The time remaining until the completion of
the leak test.

Note: Upon successful completion of the leak
test, a purge/vent subroutine is run to purge out
the pigtail.

During the cycle purge, status is displayed in the
status box in the bottom left corner.

<NONE>

[Fawn 1 aLasm
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Note: During the cycle purge the status box | Purge/ent 18 of 75
displays the following:

1) The cycle purge bei

3) The number of time

ng run. 1 @ 6

2) The process line number.

s the cycle has been run,

compared to the number of times the cycle is
configured to be run.

8. End of POST PURGE

g PROCOUTA

Main Menu ;
T Ll
e | 1 13TF
S - =

L4
nm

B

o
A e

a
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Dual Post Purge Option for Dual Source Systems with Deep Purge:

The Dual Post Purge Option is only available on the A-2 or B-2 source Main Menu on systems
equipped with two sources on one side and the deep source purge option. This ‘DualPstPrg” mode
runs the Change Cyl routine on both the x-1 and x-2 sources in parallel. This reduces the time needed
to do the source changes. It is only available after the DualChgCyl routine has completed. After
completion of the DualPstPrg routine, the Start Condition mode for the individual sources becomes

available. There is no Dual Condition mode, so the operator must perform the Condition mode on both

the x-1 and x-2 sources.

Main Menu

Ml Gocesz

Diyz
Start
DualPstPrg

Menu

Manual Mode

Configuration

Logout
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4.D Process Gas Conditioning
Purpose: This Manual Sub-Section describes the GASGUARD® AP11 Controller Program Routine

that is used to initiate process gas flow within the system.

The following table describes the steps to be followed when using the Process Gas Conditioning
routine.

Tie APTT Cont m

1. Touch anywhere on the graphics portion of
the screen. Display will show a request for
password input.

Password
2. PASSWORD WINDOW e
Enter password on keypad and press the “OK” | | |

=]
5]
|

Beksp |
o] o]
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3. Main Menu screen will be displayed. Use M air Menu
the and keys or the drop —
down menu to select the correct source line. Start OreLine
The following instructions are for Conditioning
sequence source A, but the same procedure Start Pre Purge
applies to source B.
4. Press the START CONDITION pushbutton. Start Change Lyl
Start Pozt Purge

Start Condition

td anual Mode

Configuration

W emu Logaouk |
5. The Confirm Sequence Start window will be Confirm Sequence Start
displayed. Press the CONFIRM pushbutton. Corfirm Cancel |
LMLOCE ACY &
OPTIONAL if source is automated (Y or INSTALL
ISO), install the pneumatic line and unlock FHELMATIC LINE
the automated valve. oK |

The prompt on your controller may be
different, depending on your source container
valve configuration. Each program is written
to match the source container that will be
connected to the module.

7. !'Operator Prompt!! Operator
OFEM
A prompt will appear on the display to MANUAL VALVE My-14
“Open Manual Valve MV-1xy” if deep purge
and “Open Manual Valve MV-2xy” if cross 0Ok, |
purge. After opening valve, acknowledge

prompt by pressing the “OK” key.
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8. !lOperator Prompt!! — Optional

A prompt will appear on the display “Gas Flow
Will Begin 10 Seconds After Pressing “OK”.
Acknowledge prompt by pressing the “OK” key.

Note: A purge/vent subroutine is run to purge
out the pigtail utilizing process gas.

During the cycle purge, the status is displayed in
the status box in the bottom left corner.

Note: During the cycle purge the status box
displays the following:
1) The cycle purge being run.
2) The process line number.
Source A = process line 1,
Source B = process line 2
3) The number of times the cycle has been run,
compared to the number of times the cycle is
configured to be run.

Tie AP Controller (1)

O perator

GAS FLOW %WILL BEGIN
10 SECONDS AFTER

FRESSING "0k

| Condition 1 3 of 5

(H 20G)

9. End of Condition.

Tie AP Controller (1)

Condition Completed

Power U

GGAP11 BULK 8P

= (I R e |

NOTE: There is no Dual Condition mode for systems with dual sources and the deep purge option.
Sources must be run through the Condition mode individually upon completion of the ‘DualPstPrg’

mode.
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4.E Process Gas Flow

Purpose: This Manual Sub-Section describes the AP11 Controller Program Routine that is used to
initiate process gas flow within the module.

The following table describes the steps to be followed when using the Process Gas Flow routine (On-
Line).

*'a AP11 Coraroller (1)

1. Verify that the downstream process

. . . <NONE> —
equipment is ready to receive process gas.
S E—

vt

t

2. Verify that the manual process flow valves
in the system are open.

3. Touch anywhere on the graphics portion L

of the screen. Display will show a request E I—

for password input. T

Mon Aug 28 11:25:48 2017
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4. PASSWORD WINDOW Password
EE—

Enter password on keypad and press the
“OK” key.

"'« AP11 Controller (1)

5. Main Menu screen will be displayed. Use

the « and » keys or the drop

down menu to select the correct source
line.

<NONE>

The following instructions are for On-Line
sequence source A, but the same procedure
applies to source B.

6. Press the START ON-LINE pushbutton.

7. The Confirm Sequence Start window will Confirmn Sequence Start
be displayed. Press the CONFIRM _
anfirm Cancel
pushbutton.

"'« AP11 Controller (1)

8. Process valves in the selected source line
will open allowing process gas to flow.

: b
| T

Mon Aug 26 11:27-22 2017

MNLO000536.doc Revision 1 03/26/2018
BSGS eV / BULKGUARD eV

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.
Confidential and Proprietary Data
Page 8 - 37



»,
VERSUM/

MATERIALS Chapter 8 - Operating Procedures

9. The controller opens the source valve V-8
in an automated system.

NOTE: If the tube switcher option has been
installed, the operator will be prompted to

start the Tube Sw program. See Section 4-1
for details about how to operate this feature.

On-Line Continuation

10. If the module is configured as a dual process SOLRCE A1
train system and the opposite train is already IN STAND-BY
On-Line, then the controller will wait for the
opposite source to go off-line before
proceeding to the next step.

11. The “Gas Available” relay is energized.

12. Process gas is now available to flow from Rl :
the source. The “Gas Flowing” LED will be |t _ m
lit. T =
——=

: b
| T

Mon Aug 28 11:27:22 2017

NOTE: There is no Dual Process Gas mode for systems with dual sources and the deep purge option.
Sources must be run through the Process Gas mode individually upon completion of the ‘DualPstPrg’
mode and the individual ‘Condition’ modes for both sources.
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4.F Stop and Restart Process Gas Flow

Purpose: This Manual Sub-Section describes the AP11 Controller Program Routines for stopping
process gas flow and restarting process gas flow.

Stop Process Gas Flow

To stop the flow of process gas on the GASGUARD® AP11 Controller, the “Stop On-Line” gas flow
routine must be run. The following table describes the steps to be followed when using the
GASGUARD® AP11 controller “STOP On-Line” routine.

= &P11 Controller (1)

o _ m
SHUTDOWN ALARIM

Rt
f_\malr

1. Verify that stopping process gas flow will
not affect downstream processes.

2. Touch anywhere on the graphics portion of
the screen. Display will show a request for
password input.
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3. PASSWORD WINDOW

Enter password on keypad and press the
“OK” key.

Passward

El=EE
EEEE
FEEE

Bcksp

;

o Close

E
i

MNL000536.doc Revision 1
BSGS eV / BULKGUARD eV

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.

Confidential and Proprietary Data

4. Main Menu screen will be displayed. Use Main Men
« » -
the and keys or the drop —
down menu to select the correct source line. Stap On-Line
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6. The Confirm Sequence stop window will be Canfirm 5 equence Stop

displayed. Press the CONFIRM pushbutton.

Confirm

Cancel |

"'« AP11 Controller (1)

<NONE> '
[SHUTDOWN ALARM
Main Mery

"'« AP11 Controller (1)

1 On-Line Siapped
<NONE> ]
Fower Lp
(STOoRm A I

7. “On-Line Stopped” will be displayed.

Note: Each source must be individually stopped.

Starl Comcbibion
Maral Mose
Conharmern

Wer-

Note: For extended shutdowns, verify that the
manual valves in the process lines are closed.
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Restart Process Gas Flow

To restart after stopping the flow of process gas on the GASGUARD® AP11 Controller, the “Start On-
Line” gas flow routine must be run. The following table describes the steps to be followed when using
the GASGUARD® AP11 controller “Start On-Line” routine.

*'a AP11 Coraroller (1)

1. Verify that the downstream process
equipment is ready to receive process gas. If
manual valves in the process line have been
closed during an extended shutdown, verify
that they are open

<NONE>

2. Touch anywhere on the graphics portion of
the screen. Display will show a request for
password input.

Mon Aug 26 13:07:53 2017

3. PASSWORD WINDOW Pazsward

|

Enter password on keypad and press the
“OK” key.

(L
|-
HEEE

m
3]
o
]
=]

Close

E
i

0
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4. Main Menu screen will be displayed. Use

the « and » keys or the drop

down menu to select the left or right process
line.

The following instructions are for source A, but
the same procedure applies to source B.

5. Press the START ON-LINE pushbutton.

tdain kenu

Stop On-Line

Start Pre Purge

Start Change Cul

Start Pozt Purge

Start Conditian

b anual Mode

Configuration
P et

Lagaut |

6. The Confirm Sequence Start window will be
displayed. Press the CONFIRM pushbutton.

Confirmn Seguence Start

Confirm Cancel |

7. The “Gas Available” relay is energized.

8. Display will indicate “On-Line” status.

"'« AP11 Controller (1)

<NONE>

[SHUTDOWN ALARM

Mon Aug 26 13:08-34 2017

Note: If manual valves in the process line
have been closed during an extended
shutdown, verify that they are open.
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Upon display indicating “On-Line”, process
gas will be flowing. The “Gas Flowing” LED
on the right side of the controller will be lit.
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4.G Idle Mode

Purpose: This Manual Sub-Section describes the AP11 Controller Program Routine that runs
whenever there is no other routine running.

The GASGUARD® AP11 Controller Program Routine “Idle Mode” cannot be selected from the
display MENU. Idle mode is the controller state at the end of any of the main operating modes. For
example, at the end of “On-Line” or gas flow mode when “Stop On-Line” is selected, the system
reverts to an Idle state.

*'a AP11 Coraroller (1)

The “Gas Available” relay is de-energized.

Men Aug 28 13.07:53 2017

All system alarms are disabled.

The “Gas Flowing LED” is de-energized, unless
another source cylinder is now On-Line.

All Idle Mode alarms are enabled.
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4.H Manual Mode

Purpose: This Manual Sub-Section describes the GASGUARD® AP11 Controller Program Routine
for Manual Mode. Manual Mode provides a means of actuating air-operated valves outside of
programmed routines.

Manual Mode Operation

Only operators trained to security level 2 or higher may
operate the BSGS eV / BULKGUARD eV System in
Manual Mode. Actuating valves in an improper
sequence could potentially cause damage to the system
AWARNING or provide insufficient purge gas flow. Manual Mode
operation should never be used to flow process gas
because critical shutdown alarms may be disabled.
NOTE: The GASGUARD® AP11 Controller will not
allow access to Manual Mode when certain shutdown
alarms are present.

Only experienced operators should operate the
cabinet in manual mode. Operating valves out of
ACAUT'ON 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 low pressure vent isolation valves (V6A / V6B) when high pressure
gas is being vented could cause damage to process gas components on the low
pressure side of the system. Process gas components downstream of PCV-2 are rated
for a maximum of 250 psig.

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.
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How to Operate in Manual Mode

Operating in Manual Mode could cause the

following hazards which can result in

AWARN'NG PERSONNEL 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 gas is present.

High pressure gas could be vented.

Opening vent valves when high pressure
process gas is present.

NOTE: Due to the potential hazards listed above, Manual Mode operation requires a

third level security code.

and enter the password.

1. Touch anywhere on the graphics portion of the screen

2. Press oK

3. Use the ' and ' keys or the drop down
menu to select the correct source line.
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4. The main menu screen for the selected panel will b Main Menu
appear on the screen. >
Start Or-Line
Start Pre Punge
Start Change Cul
Start Pozt Purge
Start Condition
kanual Mode
Con rlﬂg;rritmn Logaut |

5. Press the MANUAL MODE pushbutton. R

<NONE>

The MANUAL MODE window will display. S

[ 2 26 131148 2017

6. Operate valves referring to the “How to Open and
Close Valves” section that follows.

7. To exit MANUAL MODE, press | canceL

NOTE: Pressing | “NCEL will automatically
close any valves that were left open unless the
secure mode feature is used as described in the
following “How to Open and Close Valves” section.
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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.
Confirm that you want to open the valve by

pressing Open Valve

Walve Contral - WEa

Open Y alve Cancel

Pressing Cancel will close the window,
leaving the valve closed.

To Close a Valve:

Simply select the valve by touching the screen.

To SECURE Manual Mode:

The Secure option will allow an operator to exit the Manual Mode 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 from the Manual Mode window, Manual Mode
will remain active or ‘secured’ until an operator reenters the Manual Mode menu. While
manual mode is ‘secured’, Manual Mode will be the only selectable option on the Main
Menu.
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Cabinet must not be left unattended in Manual

AWARN'NG Mode, as access to the system once it is in Manual

Mode is open to anyone.

General Principles of Manual Operation:

e Open valves in sequence starting at the first valve downstream of the pressure source and
continuing to the next valve in sequence.

e For vacuum operation, open the valve closest to the vacuum source and continue to open the next
valves in sequence.

e C(Close valves in reverse order.

e Frequently monitor pressures on the GASGUARD® AP11 Controller display and at local pressure
indicators.

e (Consider all possible consequences before opening or closing a valve.

e Do not leave the module unattended when Manual Mode is operating.
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4.1 Tube Switching

Purpose: This Manual Sub-Section describes the GASGUARD® AP11 Controller Program Routine
for Tube Switching. Tube Switching provides an automated method of systematically actuating ISO
container or Tube Trailer air-operated valves without manual intervention. When the Tube Switching
option is purchased, the tube switching program is accessed from the module AP11 controller.

The BSGS eV / BULKGUARD eV system allows for automated tube switching of 2 ISO’s with one
ISO being located on either process inlet. Due to I/O constraints, the tubes cannot be switched on a
one-by-one (also referred to as ‘1x1”) basis. Tubes are instead opened two at a time (‘2x2’), actuated
by a single pneumatic signal from the AP11 controller which has been split to simultaneously feed two
pneumatic tube valves.

Start Tube Switcher Operation

#id AP11 Controller (1)

Verify that the downstream process equipment is =
ready to receive process gas. v —

Power Uj
* EaT AL
.

PRO! out2

: I R g || Tue Aug 29 15:56:50 2017

Verify that the manual process flow valves in the
system are open.

s AP11 Controller m
1 On Line Stopped

Touch anywhere on the graphics portion of the
screen. Display will show a request for szz;U
password input. . p—
-&i‘i-

Heat Trace 8

vem

GG AP11 BULK SPEC GAS SYS| Tue Aug 29 15:59:08 2017
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PASSWORD WINDOW llP#
Enter password on keypad and press the “OK”
key, | 1
I =
I
i
Bcksp |
()8 | Close |
Main Menu screen will be displayed. Use the Main Menu
« Source ATS > |,
and keys or the drop down menu to
select one of the Source x TS options. Start T Sw 262
Start T Sw All |
Press the START T SW 2x2 pushbutton to start the
Tube Switcher with a dual tube switching. This will
enable the switch to the next full pair of tubes as
each previous pair of tubes is depleted.
Manual Mode
Confr:hg;nrstion T ‘
The Confirm Sequence Start window will be Confirm 5 equence Start
displayed. Press the CONFIRM pushbutton. Confim Cancel |
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The “Gas Available” relay is energized. B
<NONE>
“T Sw 2x2” WIH be dlsplayed MI X
' ' o eam ] $ o
Process gas is now available to flow from the tf_ T
source.
1.,,.
I = :
GG-AP11 BULK [ TueAugz e izazT |
For operating all tubes simultaneously: Main Menu
Press the START T SW All button to start the - S|
Tube Switcher with all source tubes opened
simultaneously. Start T Sw 2X2
Start T Sw All |
Manual Mode
Configurati
OI'IrII‘1geI.InFS 100N LOQOIJt

Confirm Seguence Start

Confirm Cancel

The Confirm Sequence Start window will be
displayed. Press the CONFIRM pushbutton.
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The “Gas Available” relay is energized. —
“T SW All” will be displayed. ST A
Process gas is now available to flow from the

source.

Stop Tube Switcher Operation

T APT1 Controller (1)

Touch anywhere on the graphics portion of the N——
screen. Display will show a request for %;i

password input. o rocar | 1 e o
- - »

GG AP11 BULK SPEC GAS SYS| Tue Aug 29 15:59:08 2017

Pazzward
PASSWORD WINDOW e
Enter password on keypad and press the “OK”
ey, p Yp p . | : | : |

_I_I_I

EEE
EEE
Bl

Bcksp

()8 Close

E
i
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Main Menu screen will be displayed. Use the Main Menu
« » Source A TS - .
and keys or the drop down -
menu to select the correct tube switcher.
Stop T Sw 2x2
Press the appropriate STOP T SW button to
stop the Tube Switcher. Only the active mode
will be available for input. Other modes will
be ‘greyed’ out as inactive.
Manual Mode
Configuration
Menu Logout |
The Confirm Sequence Stop window will be g
displayed. Press the CONFIRM pushbutton.
Eun% Cancel |
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4.J Y-Container or Drum Source

Purpose: This Manual Sub-Section provides basic operation details for the Y-container or drum source
when used with the module. It covers the topics listed below.

e Emergency Stop
¢ (Change Y-Container

Emergency Stop

The Emergency Stop (E-Stop) button, which is located on the GASGUARD® AP11 Controller front
panel, may be used at any time to manually shut down the module if any emergency condition is
observed.

The Emergency Stop (E-Stop) button closes all valves (if applicable), sounds the alarm horn, and
energizes the shutdown alarm light. It also turns off power to the optional JT heater and heat trace if
present.

Change Y-Container

These procedures cover the steps the operator must follow to safely change a Y-container or drum. In
the following procedure, “drum” is synonymous with “Y-container”.

/N WARNING

Prior to performing a Y-container change, perform or verify the following:

1. Verify that the operator has been trained in Y-container change and Y-container
heater procedures.

2. Verify that there are no alarms displayed on the AP Controller.

3. Ifthe Y-Container has a heater unit, verify that the heater power has been
turned off and the Y-container has been allowed to cool off.

4. If the pigtail flexible ventilation duct has exhaust ventilation, verify that the
exhaust system is functioning properly.

5. Two or more operators are present for this procedure. One person alone should
not perform Y-container handling.

6. Read and understand CGA (Compressed Gas Association) Technical Bulletin
TB-9, 1993, “Guidelines for the Proper Handling and Use of the CGA Series
‘Ultra High Integrity Service’ Connections”. (Contact your gas supplier or the
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Compressed Gas Association to order CGA pamphlets.)

i

]ﬁ Personal protective equipment for loading Y-containers is as follows:

o Safety glasses with side shields.

<
Al Hardhat.
| |

o Safety shoes with toe caps.

=

Improper Y-container handling may cause a strain or injury.

Disconnect Pigtail from Y-container or Drum

1. Follow the cylinder change-out sequence and perform all the tasks identified on the controller.
When instructed to disconnect the Y-container, proceed with the following.

2. Remove the clevis pin that holds the flexible ventilation duct (if installed) to the PVC end cap.
Slide the PVC end cap over the cylinder valve neck, and set aside. Pull back the flexible
ventilation duct slightly to expose the cylinder valve.

3. Verify that the cylinder valve is closed. If the cylinder valve is pneumatic, verify the pneumatic
signal to the valve has been removed.

4. Disconnect the pigtail piping from the cylinder valve and install the cylinder valve outlet
protective plug.

5. Install the protective plug on the process pigtail piping.

6. Install the cylinder cap onto the Y-container.

7. Remove the heater blanket if one is present. Consult the Operating manual for the Y-cylinder
heater for this procedure.
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Remove Empty Y-Container or Drum

1. Place an “Empty” tag on the empty Y-container.

2. Using a forklift to pick up the empty Y-container from the module with end caps and
plug in place.

3. Return the empty Y-container to the appropriate storage area.

Install Full Y-Container or Drum

1. The Y-Container is attached to a cradle, which supports it during transportation. The
Y-container can be lifted from either side or end using a forklift.

2. Stage the full Y-container near the pigtail connection and verify that the full Y-
container process gas label is correct. The cylinder valve end of the Y-container
must be located closest to the pigtail connection.

Never attempt to replace a specified gas with another
AWARNING gas without consulting Versum Materials, Inc..

Incompatible gases could cause fires, explosions, or
extremely corrosive or toxic compounds that lead to
personal injury or death.
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Connect Pigtail to Y-container or Drum

1. Remove the cylinder cap from the cylinder
valve end of the Y-container.

If the cylinder cap is extremely difficult to remove, do
AWARNING not apply excessive force or pry the cap loose. Attach a
label to the cylinder identifying the problem. Obtain
another Y-container and repeat this procedure from
step 1. Do not attempt to open a frozen cap as this might
damage the cylinder valve and cause a high-pressure
gas leak that could result in personal injury or death.

3. Verify that the cylinder valve is tightly closed.

4. Remove the cylinder valve outlet protective plug.

5. Inspect the cylinder valve outlet for contamination or damage. If any damage or visible
contamination is observed, replace the cylinder valve outlet protective plug and
cylinder cap, and tag the defective Y-container indicating the problem. Obtain another
Y-container and repeat this procedure from step 1. Do not attempt to use gas cylinder
with a damaged or contaminated valve outlet.

6. Remove the process pigtail piping protective plug.

7. Fasten the cylinder-valve-to-pigtail connection hand-tight. If a DISS connection is
utilized, install a new (unused) gasket. Be careful not to cross-thread the connections.
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8. Fully tighten connection using the proper wrenches. Be sure to support the connection
and pigtail tubing. Do not apply excessive torque. Recommended torque values are as

follows.
Cylinder valve Pigtail connection Torque
Brass CGA Stainless steel CGA 80 ft-Ib
Stainless steel CGA Stainless steel CGA 90 ft-Ib
Stainless steel DISS Stainless steel DISS 35 ft-lb

9. Follow the instructions on the controller to properly purge the system before opening
the cylinder valve.

10. Immediately after opening the cylinder valve, install the PVC end cap over the cylinder
valve and secure the flexible ventilation duct by pulling the duct inside the PVC cap and
inserting two clevis pins to secure the duct to the PCV cap.

11. Install the heater blanket if one is present. Consult the Operating manual for the Y-
cylinder heater for this procedure.
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4. K ISO Container or Tube Trailer Source

Purpose: This Manual Sub-Section provides the basic operation details for removing and connecting
an ISO container or tube trailer. It describes the topics listed below.

e Emergency Stop
e Change ISO Container or tube trailer

Emergency Stop

The Emergency Stop (E-Stop) button, which is located on the AP11 Controller front panel, may be
used at any time to manually shut down the system if any emergency condition is observed.

The Emergency Stop (E-Stop) button closes all automatic valves, sounds the alarm horn, and energizes
the shutdown alarm light. It also turns off the power to the optional JT heater and heat trace if present.

Change ISO Container

These procedures cover the steps the operator must follow to safely change an ISO Container or tube
trailer. In the following procedure, “tube trailer” is synonymous with “ISO container”.

/N WARNING

Prior to performing a ISO Container change, perform or verify the following:
1. Verify that the operator has been trained in ISO Container change procedures
2. Verify that there are no alarms displayed on the AP Controller.

If the ISO-Container has a heater unit, verify that the heater power has been
turned off and the ISO-container has been allowed to cool off.

4. 1If the pigtail flexible ventilation duct has exhaust ventilation, verify that the
exhaust system is functioning properly.

5. Two or more operators are present for this procedure. One person alone should
not perform ISO Container handling.

6. Read and understand CGA (Compressed Gas Association) Technical Bulletin
TB-9, 1993, “Guidelines for the Proper Handling and Use of the CGA Series
‘Ultra High Integrity Service’ Connections”. (Contact your gas supplier or the
Compressed Gas Association to order CGA pamphlets.)
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Personal protective equipment for loading ISO Containers is as follows:

o Safety glasses with side shields.

e Hard hat.

 Safety shoes with toe caps.

Improper ISO Container handling may cause a strain or injury.

= A

Disconnect Pigtail from ISO Container

—

. Follow the source change-out sequence and perform all the tasks identified on the
controller. When instructed to disconnect the ISO container, proceed with the following.

i

Verify that the container discharge valve is closed when prompted. If multiple tube
valves are present, make sure they are closed. If the valve(s) are pneumatic, verify the
pneumatic signal to the valve(s) has been removed. Disconnect the exhaust connection if
present.

(98]

Install the ISO container discharge valve locking device, and tube valve locking devices if
applicable.

4. Disconnect the pigtail piping from the ISO container and install the outlet protective
plug.

5. Install the pigtail connection protective plug and carefully lay pigtail on a protected
surface.

Remove Empty ISO Container

1. Place an "EMPTY" tag on the empty ISO container.

2. Return the empty ISO container to the appropriate storage area.
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Connect Pigtail to ISO Container

1. Verify that the container valve or valves are tightly closed.

2. Inspect the container discharge connection for contamination or damage. If any damage
or visible contamination is observed, replace the container discharge connection
protective cap, and tag the defective ISO container indicating the problem. Obtain
another ISO container and repeat this procedure from step 1. Do not attempt to use an
ISO container with a damaged or contaminated discharge connection.

3. Remove the pigtail connection protective plug.

4. Fasten the pigtail hose to the container discharge connection hand-tight. If a DISS or face
seal connection is utilized, install a new (unused) gasket. Be careful not to cross-thread
the connections.

5. Fully tighten connection using the proper wrenches. Be sure to support the connection
and pigtail tubing. Do not apply excessive torque. Recommended torque values are as

follows.
Cylinder valve Pigtail connection Torque
Brass CGA Stainless steel CGA 80 ft-Ib
Stainless steel CGA Stainless steel CGA 90 ft-Ib
Stainless steel DISS Stainless steel DISS 35 ft-lb

Face seal connections should be tightened 1/8 turn past finger tight.

6. Reconnect the exhaust hose to the ISO if present. Follow the Instructions on the
controller to properly purge the system before opening the source container valves.

MNLO000536.doc Revision 1 03/26/2018
BSGS eV / BULKGUARD eV

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.
Confidential and Proprietary Data
Page 8 - 63



»,
VERSUM/

MATERIALS

Chapter 8 - Operating Procedures

Section 5 AP11 Configuration Menu

The following table outlines the Configuration Menu options.

Note: Specific operating sequences are covered in the Operating Procedures section.

Configuration Menu Access by Security Level
Z"d 3rd
Manual Mode W W
Net Product W W
User Analog Setpoints RO W
Subcycle Parameters RO w
Leak Test Parameters RO W
System Test w w
Valve Setup NA RO
Valve Counts RO w
Operation Sequences NA RO
Sequence Flow Options NA RO
Prompt List NA RO
Set Time/Date RO W
Analog Scaling RO RO
Fixed Analog Setpoints RO RO
Alarm Conditions RO RO
Alarm Delays RO w
Alarm Types NA RO
Alarm Sequences NA RO
Relay Defaults NA RO
Helium Leak Check NA W
1t Security NA W
2" Security NA W
3" Security NA W
System Setup NA W
Config Transfer NA w
Memory Management NA NA
Table 8-1

W: Write = parameter changes may be made.
RO: Read Only = parameters may be viewed, but not changed.

NA: No Access = parameters may not be viewed. For Versum Materials, Inc. use only.
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Certain GASGUARD® AP11 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.

For safety considerations, most configuration parameters may be changed only by Versum Materials,
Inc. technical personnel.

The following paragraphs describe the parameters that you may view and/or change.

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 this analog. 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.

This window is also used to enter the full cylinder pressure of the process and purge cylinders installed
in the system. The analogs configured for displaying cylinder pressures will prompt for the “max cyl
press” instead of a “net product”. This will not occur however if a process cylinder scale is utilized, in
which case the process cylinder analogs will function as standard analogs.

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 30
setpoints will exist per analog input. The number of user setpoints will be equal to 30 minus the
number of Versum setpoints. This window 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:

e Low Low Process Cyl Pressure
o Low Process Del. Pressure

e Low Cyl Weight

e Low 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. Type in a numeric value using the keypad. Press

Apply to accept the changes. Press the oK pushbutton to exit the window.

Subcycle Parameters

This option displays the current values for the purge parameters. You may increase these values, but
may not decrease them below their pre-programmed minimum. The purge parameters minimum
values differ depending on the process gas, and are not user configurable. The following are the
Versum Materials, Inc. minimum values:

e Purge/Vent = 60 Cycles
e Condition = 0 Cycles
e Outboard (Helium Leak Test) = 1 Cycle

To change a value, select the parameter of your choice by touching the screen. Use the keypad to type
in a numeric value. Press to accept the changes. Press the[ ox | pushbutton to exit the

. Apply
window.

Leak Test Parameters

This option displays the current values for the leak parameters. You may increase these values, but
may not decrease them below their pre-programmed minimum. The leak parameters and example of
their Versum Materials, Inc. minimum values follow:

* Vacuum Test Min. of Testing = 5 Press. Differ. = 5 psi (.344 barg)
* Pressure Test Min. of Testing = 10 Press. Differ. = -5 psi (-.344 barg)
* HPLT Test Min. of Testing = 5 Press. Differ. = -5 psi (.344 barg)
* Stabilization Min. of Testing = 6 Press. Differ. = -80 psi (5.5 barg)

To change a value, select the parameter of your choice by touching the screen. Then select either the
Delta or the Duration by again touching the screen. Use the key pad to type in a numeric value. Press

Apply to accept the changes. Press the oK button to exit the window.

All Decay Test parameters must have a

AWARN'NG negative value for the pressure difference in

order to detect a leak and alarm.
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System Tests

Test Digital In

This option displays a list 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.

Test Digital Out

This option displays a list 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.

This file operates in a similar manner to manual operation as described in this chapter. It is the
customer's responsibility to adhere to all operational warnings in this chapter 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 as there is NO
ACAUTION confirmation in Digital Out Test, as a
reminder, like that which is used in manual
operation for critical valve operation.

Test Analog In

This option displays a list 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 device is providing accurate output
(controller input).

Use the scroll bar to view all the analog input values.
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Test Internal Flag

The Test Internal Flags window will display the internal flag number, label, and state (Set or Clear) for
all internal flags in the system. This window will allow the operator to exit the window or change one
or more internal flag states to SET or CLEAR. To change an internal flag state, highlight the desired
internal flag to change and select SET or CLEAR at the bottom of the window. Then press the 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

ACAUTIO N changing the state of an internal flag.

The operator must fully understand the
use of the flag prior to any edits.

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 parameters in the Test Remote In window are not allowed.

Valve Setup

The Valve Setup window will display the solenoid number, valve label, and valve confirmation for
each valve in the system. This window will allow 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.

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).

This window 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 type in a numeric value. Press Apply to accept the changes. Press the
button to exit the window.
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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 allow
the operator to exit the window or view an operational sequence by choosing the desired sequence.
Changes to operational sequences will not be allowed.

Sequence Flow Options

The Sequence Flow Options window will display a list of all Main Menu Sequences 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 as the title. The window will display the end,
stop, and fail options lists defined in the Configuration File for the chosen sequence. The end, stop,
and fail options lists 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.

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. Changes
to the prompt list will not be allowed.

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.

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. This window 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 a numeric value. Press — to
accept the changes. Press the[ g¢ | button to exit the window.
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Fixed Analog Setpoints (VERSUM MATERIALS, INC. Setpoints)

The Fixed Setpoints window will display all analogs used in the system. The operator will be allowed
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 Fixed Setpoints window
will display the Versum Materials-defined analog alarm data. The window will display the alarm
number, alarm label, and current alarm setpoint for each Versum Materials alarm. A total of 30
setpoints will exist per analog input. The number of Versum Materials fixed setpoints will be equal to
30 minus the number of user setpoints. This window will allow the operator to enter a new setpoint
value for one or more chosen alarms or exit the window without changes. The Fixed Setpoints
window will only be accessible with an Versum Materials-level password.

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 either a closed, open, or not used. The alarm condition for analog alarms is either a
high, low, or not used. The window will allow the operator to change one or more alarms or to exit the
window without changes

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 alarms or exit the window. A delay entry of ‘0’ equates
to no delay. The range of values is from 0 to 255 seconds.

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 Fault, Shutdown, Sequence Controlled, and
Non-Latching. The window will allow 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.

Alarm Sequences

The Alarm Sequences window will display the alarm number and alarm label for each alarm in the
system. The window will also 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 alarms to view the alarm response sequence.
Changes to alarm response sequences will not be allowed.
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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 more relays. Each relay default state will be set to either a No Default, Energize, or De-
energize.

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.

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. This
window will allow 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.

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. This
window 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.

374 Security List

The 3rd Security List window will display the password number and password for each third level
password. The third level security list will be accessible to 3rd level security users and higher. This
window 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.
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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 allowed 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.

314 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 allowed to view the access list or
exit the window. Only users with the VERSUM MATERIALS, INC. password will be allowed to
change the 3rd security access.

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.

Local Setup

The Local Setup selection will display the Local Setup window. This window will display the menu
timeout values. The window will allow 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 a valid 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” sound associated with pressing a touch screen key
or button.
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Simulation

Permits the user to enable or disable simulation capabilities.

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 allow 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 0 to 63. Changes to the channel number
will be written to the NV data file.

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 data file.

Network Comm. Type
The network comm. type can be set to either RS-485 or Ethernet.

IP Settings
The IP settings option allows the user to modify the IP address, subnet mask, and default gateway.

Peer-to-Peer IP Settings
This option is not currently used in the BSGS eV / BULKGUARD eV product line.

Set Product Code

The set product code option allows the user to modify the product code.

Calibrate Touch Screen

Allows the User to Calibrate the Touch Screen
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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.

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.

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 Versum Materials-level password.

Memory Management

The Memory Management window will display the options listed below. The operator will be allowed
to choose an option or exit the window.

USB to Controller Firmware

This option will begin the Firmware file transfer from the source device attached to the controller USB
port.

Controller to USB Memory Contents

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.

Delete Nonvolatile Data File and Reboot

The Delete Nonvolatile Data File option will delete the nonvolatile (NV) data file from the memory.
The controller will reboot after completing deleting the NV data file from memory.

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.

Variables — Allows viewing and modifying variables from the controller.
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1.0 System Errors

Problem sources, tests, and solutions are suggested for the following system conditions:

e System Down, No Lights on Controller
e No or Low Purge Gas Pressure

e No or Low Purge Gas Flow

e Insufficient Vacuum

e No or Low Process Gas Pressure

e No or Low Process Gas Flow

System Down, No Lights on Controller

Possible Source of Test Solution
Problem
No electrical power. Check circuit breakers. Reset as necessary.
Check fuses. Replace as required.
Check power supply to system. Restore specified power to

electrical control panel.
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No or Low Purge Gas Pressure

Possible Source of
Problem

Test

Solution

Purge gas cylinder valve
closed.

Purge gas cylinder pressure
is low.

Purge gas panel isolation
valve is closed.

Purge gas pneumatic valves
not receiving sufficient
pressure to open.

Purge gas regulator is set
incorrectly.

Check position of cylinder valve.

Check cylinder pressure.

Check position of manual purge
isolation valves to High Flow
System Process line.

Check if instrument supply is
adequate.

Check setting on pressure
regulator.

Open cylinder valve, pressure
should indicate the current purge
cylinder pressure.

Change purge cylinder.

As applicable, open manual
valves.

Adjust to 85-95 psig (5.9-
6.6 barg) if necessary.

Set pressure regulator to correct
delivery pressure.
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No or Low Purge Gas Flow

Possible Source of Test Solution
Problem
No or low purge gas Check position of cylinder valve. Open cylinder valve, pressure
pressure. should indicate the current purge
cylinder pressure.

Purge gas manual isolation ~ Check position of purge gas manual Open fully.
valve(s) closed or partially  isolation valve(s).

closed.
Purge vent valves open. Check position of all purge vent Close any purge vent valves if
valves. open.
Purge gas pneumatic valves  Check if instrument supply is Adjust to 85-95 psig (5.9-
not receiving sufficient adequate. 6.6 barg) if necessary.
pressure to open.
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Insufficient Vacuum

Possible Source of Test
Problem

Solution

No or low nitrogen supply Check position of customer
pressure to vacuum Venturi. supply valve.

V-7 TP pneumatic valve not Check if instrument nitrogen
receiving sufficient pressure supply is adequate.
to open.

Open valve, check Venturi
vacuum.

Adjust to 85-95 psig (5.9-
6.6 barg) if necessary.

Improperly sized vacuum Check that vent piping complies Comply with recommendation
Venturi vent piping. with “Vacuum Venturi Vent Line  and resize the vent line.
Sizing” recommendations in
Chapter 2.
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No or Low Process Gas Pressure

Possible Source of Test Solution
Problem
Low supply container Check supply pressure. Follow procedures to change out

pressure.

Process gas pressure
regulator set incorrectly.

Process gas pressure
transducer(s)
malfunctioning.

Manual valve closed in the
process stream.

Automatic Valve in the
Process stream is closed.

Instrument nitrogen supply
not adequate.

JT Process Heater(s) loss of
power. (Gas may be
condensing as it’s throttled
across the regulator.)

Heat Trace loss of power.
(Gas may be condensing in
the process line creating
slugs of liquid in the piping
low points.)

Check setting on pressure regulator.

Check input to controller,

Check connections and signal from
pressure transducers. Check
transducer calibration.

Check to make sure the manual
valves are all open.

Check to make sure the automatic
valves are working properly.

Check instrument nitrogen pressure.

Check for power, verify
temperature setting. Check TSH-5
manual reset switch.

Check for power, verify
temperature setting.

supply container.

Set pressure regulator to correct
pressure.

Repair connections. Repair,
replace, or re-calibrate
transducer(s) as necessary.

Open closed manual valve.

Repair any malfunctioning
automatic valves.

Adjust instrument nitrogen to 75-
95 psig (5.2-6.5 barg).

Reset breaker, input correct
temperature into AP11 controller.
Reset TSH-5 (see section 3 of this
chapter).

Reset breaker, input correct
temperature into controller. Heat
trace upstream of PCV-1 must be
set at or above source heater
temperature. Houseline heat trace
must be set above the process gas
saturation temperature.
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No or Low Process Gas Flow

Possible Source of Test Solution
Problem
No or low process gas Check supply pressure. Follow procedures to change out

pressure.

Process gas manual
isolation valve(s) closed or
partially closed.

Automatic Valve in the
Process stream is closed.

Vent valves open.

JT Process Heater(s) loss of
power. (Gas may be
condensing as it’s throttled
across the regulator.)

Heat Trace low temperature
alarm. (Gas may be
condensing in the process
line creating slugs of liquid
in the piping low points.)

Check position of process gas
isolation valve(s).

Check to make sure the automatic
valves are working properly.

Check position of all vent valves.

Check for power, verify
temperature setting. Check TSH-5
manual reset switch.

Check for power, verify proper
temperature setting.

supply container.

Open fully.

Repair any malfunctioning
automatic valves.

Close any vent valves if open.

Reset breaker, input correct
temperature into AP11 controller.
Reset TSH-5 (see section 3 of this
chapter).

Reset breaker, input correct
temperature into controller. Heat
trace upstream of PCV-1 must be
set at or above source heater
temperature. Houseline heat trace
must be set above the process gas
saturation temperature.
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2.0 Typical Alarms

This section provides information on possible alarms that can occur while operating a BSGS eV /
BULKGUARD® eV module. This assumes that all devices are calibrated and functioning according to
the manufacturer's specification. Probable causes and corrective actions are suggested for the following
types of alarms:

E-Stop Interlock

Process Inlet Alarms
Process Delivery Alarms
Purge Supply Alarms
Vacuum/Vent Line Alarms
Z-Purge

Process Heater Alarms

E-Stop Interlock

Probable Cause Corrective Action

Emergency stop button has been pressed.  Resolve emergency situation.
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Process Inlet Alarms

High Process Inlet Pressure

Probable Cause

Corrective Action

Malfunction of pressure indicating
transducer, PT1.

Runaway source heater controller.

Low Process Inlet Pressure

Probable Cause

Check electrical connections, and output signal, repair as
necessary.

Check source heater for proper operation and setpoint.

Corrective Action

Process supply container is below the low
pressure or weight setpoint.

Applicable manual valves are not open.

Withdrawal rate from the container is too
high, causing container pressure to drop.
(Liquefied compressed gases only)

V-1 is closed.

Follow the procedure to change out the supply container.

Ensure the applicable manual valves are open.
Decrease withdrawal rate.
Wait for container to warm.

If installed, increase source heater temperature, but not
above 110°F (43°C). (Note: heat trace temperature from
source container to PCV-1 must also be increased to same
temperature or higher.)

Check for proper pneumatic pressure to the AP11
controller. Adjust to 85-95 psig (5.9-6.6 barg) if
necessary.

Check for pneumatic pressure at V-1. Replace the
pneumatic solenoid valve if required.
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Process Delivery Alarms

Pressure Transducer Malfunction

Probable Cause

Corrective Action

Malfunction of pressure indicating
transducer PT-2, or PT-9 if installed.

Low Process Delivery Pressure

Probable Cause

Check electrical connections, and output signal, repair as
necessary.

Corrective Action

Process delivery pressure PCV-1 is below
the low set-point.

Withdrawal rate is high, causing container
excessive pressure drop and regulator
droop.

Single stage regulator only — delivery
pressure is low after installing a full
container.

Heat trace temperature is set lower than
source heater temperature — pressure
oscillations are occurring.

Adjust process pressure regulator to the desired delivery
pressure.

Reduce the withdrawal rate to within equipment
specifications.

Adjust PCV-1. This is a normal condition called inlet
pressure decay effect. As source pressure decreases,
delivery pressure will increase. Delivery pressure will
decrease when inlet pressure increases. On single stage
regulator systems the regulator will require periodic
readjustment as source container pressure drops.

Adjust heat trace temperature at, or above, source
container heater temperature. Temperature lower than the
source container will cause process gas to condense and
form liquid slugs in the piping low points.
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High Process Delivery Pressure

Probable Cause Corrective Action

Regulation is set high. Adjust process pressure regulator (PCV-1) to the desired
delivery pressure.

Single stage regulator only- delivery Adjust PCV-1. This is a normal condition called inlet
Pressure is increasing as the container pressure decay effect. As source pressure decreases,
Empties. Delivery pressure will increase. On single stage regulator

systems the regulator will require periodic readjustment
as source container pressure drops.

Heat trace temperature is set lower than Adjust heat trace temperature above source container
Source heater temperature — pressure heater temperature. Temperature lower than the source
Oscillations are occurring. Liquid slugs in the piping low points.

Low Houseline Pressure

Probable Cause Corrective Action

Manual process isolation valve (MV-38)  Open manual isolation valve.

is closed.

Filter F-2 plugged. Replace filter, additional troubleshooting would be
required to try and determine the source of the particles
that plugged the filter.

V-3 is closed. Check for proper pneumatic pressure to the AP11
controller. Adjust to 85-95 psig (5.9-6.6 barg) if
necessary.

Check for pneumatic pressure at V-3. Replace the
pneumatic solenoid valve if required.
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Purge Supply Alarms

High Purge Pressure

Probable Cause

Corrective Action

Purge gas delivery pressure is too high.

Low Purge Pressure

Probable Cause

Adjust purge pressure regulator to the desired pressure.
Observe regulator for proper operation. If regulator
creeps, replace the regulator.

Corrective Action

Purge gas delivery pressure is too low.

V-4/V-10/V-11 pneumatic valve not
receiving sufficient pressure to open.

High Vacuum

Probable Cause

Adjust purge pressure regulator to the desired pressure.

Purge gas cylinder is low. Replace purge gas cylinder
with a new one.

Check if instrument nitrogen supply is adequate. Adjust
to 85-95 psig (5.9-6.6 barg) if necessary. Replace the
pneumatic solenoid valve if required.

Corrective Action

Vacuum decay due to leak in piping or
through valves during purge/evacuate
sequence.

Check for and repair external leaks. Check that valves
are sealing correctly and repair or replace any valves
that are leaking through.

MNLO000537.doc
BSGS eV / BULKGUARD eV

Revision 0 10/03/2017

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.

Confidential and Proprietary Data

Versum Materials Confidential Page 9 - 12



»,
VERSUM/

MATERIALS Chapter 9 - Troubleshooting

Vacuum/Vent Line Alarms

High Vacuum

Probable Cause Corrective Action

Vacuum decay due to leak in piping or Check for and repair external leaks. Check

through valves. that valves are sealing correctly and repair
or replace any valves that are leaking
through.

Improperly sized vacuum Venturi vent Check that vent piping complies with

piping. “Vacuum Venturi Vent Line Sizing”
recommendations in Chapter 4. Comply
with recommendation and resize the vent
line.

V-7 TP pneumatic valve not receiving Check if instrument nitrogen supply is

sufficient pressure to open. adequate. Adjust to 85-95 psig (5.9-

6.6 barg) if necessary. Replace the
pneumatic solenoid valve if required.

Flow Switch Alarm (Exhausted Enclosures)

Exhaust Flow Switch Low (FSL)

Probable Cause Corrective Action

Exhaust flowrate is below flow switch Increase exhaust flow until flow switch is satisfied. The
low setpoint. specification is 200 CFM.

Z-Purge

Low Z-Purge

Probable Cause Corrective Action

Pressure inside the controller is less than ~ Increase the flow rate until the pressure switch can be
0.1” water column (24.9 Pa). satisfied and the alarm can be reset. The flow rate is
adequate if there is no alarm.
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Process Heater Alarms (If Present)

Low J-T Heater Temperature

Probable Cause

Corrective Action

Heater temperature below the low
setpoint.

High J-T Heater Temperature

Probable Cause

Check the operation of the heater controller. Re-adjust
as necessary.

A momentary low temperature alarm may be caused by
a drastic increase in flow rate and is considered normal.
The PID controller is a reactionary device and cannot
anticipate the additional demand on the J-T heater.

Corrective Action

Heater temperature above the high set-
point.

Check the operation of the heater controller. Readjust as
necessary.

A momentary high temperature alarm may be caused by
a drastic decrease in flow rate and is considered normal.
The PID controller is a reactionary device and cannot
anticipate the lack of demand on the J-T heater.

A temporary overshoot as the heater block warms at
startup or following an extended shutdown is also
considered normal. The alarm can be reset after the
heater block is thermally saturated (typically within 15
to 30 minutes).

MNLO000537.doc
BSGS eV / BULKGUARD eV

Revision 0 10/03/2017

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.

Confidential and Proprietary Data

Versum Materials Confidential Page 9 - 14



»,
VERSUM/

MATERIALS Chapter 9 - Troubleshooting

3.0 J-T Process Heater Reset Procedure

Each JT heater has a discrete hardwire shutdown. Its purpose is to turn off power to the J-T heater in
the unlikely event heater temperature reaches 212°F (100°C). Following a trip, it must be manually
reset. The following paragraphs describe the reset procedure.

CAUTION! Before performing the following task, power must be removed from the heater
to avoid shock during the TSH-5 reset. Turn off and lock out power prior to opening the
J-T heater lid.

TSH-5 is reset manually by opening the top of the J-T heater and pressing the reset button located in
the center of the heater block. See Figure 9-1 for the location of the reset button.
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J-T Heater reset button

Figure 9-1: J-T Heater Reset Button

CAUTION! Before restoring power in a hazardous gas location, verify no flammable
atmosphere is present. Read and comply with the pressurized enclosure warning on
the AP11 controller.

After resetting TSH-5 and closing the top of the J-T heater, power can safely be restored. However,
the cause of the over temperature situation must be investigated and remedied. Control of the heater
circuit should be reviewed.
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1.0 Routine Maintenance

The following maintenance must be performed at the indicated times. It is critical that replacement
components and parts are identical to the original item to avoid hazardous malfunctions or leaks. Note:
All components and parts have been selected to be compatible with the gases to which they may be
exposed. This is particularly critical for the soft goods (e.g., O-rings, valves, seats and seals, etc.).
Consult Versum Materials, Inc. if there is any question about part compatibility with a particular gas.

If necessary, maintenance personnel should make use of a step stool or small ladder to safely access
the controller.

Maintenance is only to be performed by

ACAUT'ON trained personnel who understand the

hazards of the system.

Electrical power to the system must be

AWARNING turned off before servicing system
components is attempted.
Personal injury or death may result if
AWARNING proper personal protective equipment

(PPE) is not worn when performing

}Ilm troubleshooting and maintenance.

Burn Hazard. Before performing

AWARNING maintenance, allow J-T heaters and piping

downstream to cool to room temperature.

,Jmmg,.ni
I
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The following list of maintenance tasks is arranged according to frequency.

Every Cylinder/Trailer Change

Component Task

Electrical Verify warning labels are in place and legible.
Control System

Pigtail Heat Inspect pigtail heat trace for abrasion damage to the stainless
Trace (if steel over braid and jacket. Replace if signs of damage are
installed) present.

Inspect heat trace end termination for abrasion and assure it’s
fastened tightly to the heat trace. Reinstall and secure to the heat
trace as required.

Regulators Observe operation of regulators during pressure adjustment. If
pressure changes are not smooth, remove and replace regulator.

Process Flex Inspect the process flex hose for signs of abrasion and kinks. If
Hose (if installed) | the stainless steel overbraid or bellows is damaged, the hose
must be replaced as soon as possible.

Source Container | Inspect the pneumatic tube, or tube bundle for kinks and deep
Pneumatic Valve | abrasion that could cause failure. Replace the pneumatic tube if
Supply any of these signs exist. Replace the tube bundle jacket as soon
as it is worn through.

Exhaust / Verify that exhaust is functioning properly, providing negative
Ventilation pressure at source connections.

When Pressure Loss is Detected

Component Task

Filter Replace filter if a change in pressure across the filter is
observed. Note: Install new VCR gaskets as required.
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Daily

Component Task

BSGS eV / Visually inspect the cabinet for damage, leaks, or

BULKGUARD malfunctioning components. As needed, touch up damaged paint

eV Module on cabinets using paint specification included in the back of this
manual section.
Inspect the interior of cabinet for any signs of corrosion caused
by gas leakage. Replace components as required.

Pressure Check and record process and purge pressures for readings that

Transducers are outside of the specification range. Look for dramatic
changes in readings from previous values. If re-calibration
doesn’t work, replace the transducer.

Every 3 Months

Component Task

BSGS eV / Sweep enclosures and racks. Clean all external surfaces with a

BULKGUARD clean, damp cloth. Note: Do not perform this activity inside

eV Module the AP11 controller or electrical cabinet interiors. Do not use
pressurized water to clean inside or outside of cabinets as
serious damage could occur to the electronic components.

Pneumatic Inspect all pneumatic connections for signs of leakage. Inspect

System tubing for signs of deterioration or cracking. Replace any tubing
displaying signs of potential failure.
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Every 6 Months

Component Task

Valves Examine each valve for external leaks. Replace as required.

E-Stop Interlock | Verify that when the emergency stop button is depressed, the
system shuts down.

Low- Low Verify that process source pressure below the low-low setpoint
Process Source initiates a process line shutdown.

Pressure on all

PT-1’s.

High-High Verify that process liquid weight above the high-high setpoint
Process Source initiates a process line shutdown.

Weight on all

WT-1’s.

Low-Low Process | Verify that process liquid weight below the low-low setpoint
Source Weight initiates a process line module shutdown.
on all WT-1’s.

High-High Verify that interstage pressure above the high-high setpoint
Interstage initiates a process line shutdown.
Pressure on all
PT-10’s.
High-High Verify that process delivery pressure above the high- high
Delivery Pressure | setpoint initiates a process line shutdown.
on PT-2A and
PT-2B.
Low-Low Verify that process delivery pressure below the low-low setpoint
Delivery Pressure | initiates a process line shutdown.
on PT-2A and
PT-2B.
Low-Low Verify that houseline pressure below the low- low setpoint
Houseline initiates a process line shutdown.
Pressure on
PT-9.
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Every 6 Months Continued

Component Task

Remote Verify that if the customer’s remote shutdown signal is
Shutdown Signal | activated, the system shuts down.

JT Process Visually inspect for damage, corrosion, or malfunctioning
Heater components.

Excess Flow
Switch (EFS)

Verify that the excess flow switch trips on high flow and the
system switches to the opposite flow train when it is in stand-by.

Every 12 Months

Component Task
Electrical Inspect the integrity of the gasketing on the door of the electrical
Control System enclosures. Repair any damaged areas.

Inspect the electrical enclosure for signs of water entering the
enclosure. Isolate leak point and repair.

Verify that all covers are in place on electrical fittings and that
the covers are tight. Inspect all conduit auto-drains and verify
that discharge openings are clear of any obstructions.

Inspect the painted surfaces on the exterior of electrical
enclosures. Repaint any damaged areas as required.

Verify operation of the EMO circuit by initiating a shutdown
using the EMO push button on the system.

Verify operation of Audible alarm horn.

Check and adjust if necessary Z-Purge static pressure.

Test operation of Ground Fault Circuit Breaker GFP-102. Press
the integral TEST button on the device and verify that the unit
trips. Reset the device after testing. WARNING: The system
must be energized when this task is performed. Reference
written procedure in Section 3 of this Chapter.
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Every 12 Months Continued

Component

Task

Heat Trace

Verify resistance of heat trace element using a DVM or a
megger. Use a megger (if available) to test the integrity of the
insulation jacket on the heat trace.

Verify the integrity of the temperature element and capillary
used for the heat trace control. Verify that it is securely attached
to surface being measured, and no kinks are visible in the
capillary.

JT Heater
Assembly

Verify resistance of heater element using a DVM or a megger.
Use a megger (if available) to test the integrity of the insulation
of the heater plate assembly.

Verify the integrity of the thermocouple utilized on the JT heater
assembly.

Pressure
Transducers

Recalibrate and span transducers.

Valves

Observe Y4 turn diaphragm valves in closed position. If the
needle is not in the green zone, follow manufacturer’s
adjustment or repair procedure.

Regulators

Examine each regulator for external leaks. Replace as required.

MNLO000538.doc

Revision 1

BSGS eV / BULKGUARD eV

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.

Confidential and Proprietary Data

03/26/2018

Page 10 - 7



»,
VERSUM/

MATERIALS Chapter 10 - Maintenance

2.0 Mechanical Integrity

This section provides four different mechanical integrity (MI) maintenance activity forms for the
following equipment components:

e BSGS eV /GASGUARD eV Module
e (Gas Detection Systems
e Valve Manifold Boxes

MNLO000538.doc Revision 1 03/26/2018
BSGS eV / BULKGUARD eV

© Versum Materials, Inc. as of the revision and date shown. All rights reserved.
Confidential and Proprietary Data
Page 10 - 8



»,
VERSUM/

MATERIALS

Chapter 10 - Maintenance

MI Maintenance Activities for BSGS eV / BULKGUARD eV Systems

Name of Equipment:

Name of Inspector(s):

Signature of Inspector(s):

INSPECTED
SYSTEM | ACCEPTABLE BY
INSPECTION OR TEST TYPE (YIN/INA) (Initial)

3 Months Date:
Visual inspection of piping and wetted components for leaks and damage TFP,C

that could lead to loss of containment.
Visual inspection of wiring and electrical components for damage to TFP,C

insulation, corrosion
1 Year Date:
Inspect cylinder restraining strap/chain — purge/HPLT module All
Verify accuracy of transducers activating high pressure shutdown (delivery All

and cylinder)
Gas Detection System T,F,P,C
Inspect PRV — purge/HPLT module All
Grounding Inspection and Verification F,P
Flexible hose inspection All
Cabinet Exhaust Low alarm T,FP.C
Sprinkler Visual Inspection F.P
Verify delay timer for process gas (if applicable) T,FP
2 Years Date:
Verify self-closing mechanism for cabinet doors and windows closes. FPT,C
High Temperature Sensor Test F.P
High Pressure Shutdown TFP,.C
Co-axial pressure shutdown T,FPC
Excess Flow Switch TFPC
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ACCEPTABLE INSPECTED
INSPECTION OR TEST SYSTEM | (Y/N/NA) BY
TYPE (Initial)
3 Years Date:
Test or Replace safety relief valves C
EGO, EMP or EPO or E-stop or Remote E-stop or Customer remote TFP,C
shutdown
Flexible hose testing or replacement (flexible hose prohibited on T, P) CF
4 Years Date:
Test or Replace safety relief valves — purge/HPLT modules FPT
6 Years Date:
Flexible hose testing or replacement 1,0
Test or Replace safety relief valves — purge/HPLT modules 1,0
C=corrosive; F=flammable; P= pyrophoric; T= Toxic; | = Inerts; O = Oxidizers
Corrective Actions Required:
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MI Maintenance Activities for Gas Detection Systems

Name of Equipment:

Name of Inspector(s):

Signature of Inspector(s):

INSPECTED
SYSTEM | ACCEPTABLE BY
INSPECTION OR TEST TYPE (YININA) (Initial)
1 Month Date:
UVIR (outdoor), clean glass and verify aim in proper direction Outdoor
systems
MDA Tape Change TPF C
6 months Date:
UVIR (Indoor), clean glass and verify aim Indoor
Systems
1 Year Date:
Optics Check All
Flow Verification All
Point testing All
UVIR test All
3 Year Date:
Replace UV Source for auto self-check All
C=corrosive; F=flammable; P= pyrophoric; T= Toxic; | = Inerts; O = Oxidizers
Corrective Actions Required:
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MI Maintenance Activities for Valve Manifold Boxes

Name of Equipment:

Name of Inspector(s):

Signature of Inspector(s):

INSPECTED
SYSTEM | ACCEPTABLE BY
INSPECTION OR TEST TYPE (YININA) (Initial)

3 Months Date:
Visual inspection of piping and wetted components for leaks and TFPC

damage that could lead to loss of containment.
Visual inspection of wiring and electrical components for damage to TFP,C

insulation, corrosion
1 Year Date:
Cabinet Exhaust Low alarm T,FP,C
Grounding Inspection and Verification F,P
Gas Detection System T,F,P,C
2 Years Date:
Line heater over-temperature interlock test (if applicable) All
Verify that self-closing mechanism for cabinet doors and windows FPT,C

closes.
Verify High Pressure Shutdown TFPC
Co-axial pressure shutdown TFP,C
3 Years Date:
Test or Replace safety relief valves C
EGO, EMP or EPO or E-stop or Remote E-stop or Customer remote T,FP,C

shutdown
4 Years Date:
Test or Replace safety relief valves FPT
6 Years Date:
Test or Replace safety relief valves Inerts
10 Years Date:
Replace Exhaust Switch per 3EQ95702 TFPC
C=corrosive; F=flammable; P= pyrophoric; T= Toxic; | = Inerts; O = Oxidizers
Corrective Actions Required:
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3.0 Electrical Maintenance and Test Procedures

AWARNI NG When performing maintenance on BSGS eV /

BULKGUARD eV electrical components, the

personnel performing such tasks must be trained
and qualified to work on electrical apparatus.

When replacing electrical components, personnel
must use replacement components that are an
exact replacement for the removed device.
Substitution of devices or components is
prohibited. This act renders the warranty invalid
and can also result in a hazardous operating
condition.

Prior to performing any test, verify the area
surrounding the equipment is free of a flammable
atmosphere

Nonincendive Electrical Components

Nonincendive circuitry is utilized within this equipment as an approved protection technique for
hazardous area use per NFPA 70. Devices associated with the nonincendive circuitry, the associated
field wiring, and the field apparatus connected to the nonincendive circuit, must be replaced “in kind”
with components that have the exact part number and specifications as those provided. Failure to
conform to this requirement may compromise the integrity of the protective circuit and result in
explosion, personnel injury, or death.
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JT Heater/Heat Trace Ground Leakage Test

24

Shock Hazard

With the control system energized open the ECC enclosure door. With ground fault circuit breaker
GFP-102 energized heater line voltage should be present on the output terminals (Wires 1022 &
1032). Use a DVM to verify.

Press the TEST button on GFP-102 and verify that the breaker trips. Use a DVM to verify. Reset
GFP-102.
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4.0 Electrical Component Life Expectancy

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 the
Preventive Maintenance section, 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. The life of the
system as a whole is considered to be 10 years.

Electrical Components

Component Expected Life / Changeout Frequency

24 Volt Power Supply 10 yrs
AP11 Controller

High-High Temperature Switch 5 yrs

TSH-5

Power Solid-State Relays 5 yrs (typical)

SSR-203, SSR-207, SSR-211, and Life expectancy varies depending on the duty cycle of the heater

SSR-215 and the ambient temperature.

Power Contactor 5 yrs (typical)

CR-202 Life expectancy varies depending on the frequency the device is
cycled between the on and off state and the ambient temperature.

Control Relays 10 yrs (typical)

ALL 24 VDC coils Life expectancy varies depending on the frequency the device is

cycled between the on and off state.

E-Stop push button 10 yrs

PB-112

AP11 Programmable Micro- 10 yrs

controller

Z-Purge Pressure Switch 10 yrs

PAL-206
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Process Flow Diagrams

Module - Cross Purge

Module - Deep Purge

Module - Deep Purge w/ Venturi
Deep Purge panel/shroud

Deep Purge w/ Venturi panel/shroud

Electrical Drawings

AP11 Alarm Matrix
Elementary Wiring Diagram
Electrical Installation Drawing

Mechanical Drawings

Cabinet

Rack

Deep Purge/Venturi Panels
Ducting for Deep Purge/Venturi
PVC End Cap for Source

Field Details Tube Switcher

Field Details BSGeV Cylinder Flag

Pneumatic Assignments

Pneumatic Installation

Single actuation (Y, drum, tonner, NH3 ISO)

Dual actuation (MCP, I1SO w/ 1TP)

Tube switching - harness with dual tube adapters
Controller - Cross Purge

Controller - Deep Purge

Controller - Deep Purge w/ Venturi

Cylinder Flags Pneu Assignments

Heat Trace Documents

Heat trace installation drawing
Heat trace installation instruction
Boot installation

Termination preparation
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FROM SOURCE x
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DELIVERY
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For component names, 'x' indicates the
process side on which the component is
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FROM SOURCE x-2 :

Single Source with Deep

"DEEPPURGE PANEL |1
I k|
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I e |
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For component names, “x" indicates the

process side on which the component is
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DELIVERY SYSTEMS & SERVICES

Gasguard BSGS eV / BULKGUARD eV Doc. Number
DIGITAL INPUT XL000481
MASTER ALARM AND INTERLOCK MATRIX Mechanical/Stystems Y. Fatima Revision 2
AP11 Controller Controls: JFP Prego Date 09/28/2018
Check MOC:
Approved: T.Filtz Reference Software Flow Logic
Operating Mode Alarms Customer Digital Outputs (Relay Default State)
2l z]z]z | =
8|3 |3|32 3|2
.| o | ElE|E|E | 8
AR 3|8
s |s|2|5|8|8]28)|¢2 I
=
~ 2 | 2|5 | 8 o sl 222|282 > |3
N 5 S D T - T T T B (A 2 g zlzlsle|2|8|=|a|s|8|8|¢
@ o s} 3 3 3 3 B 2 » o <} S Qo o © © Q 4 x o
2 - £ 2] e s 3 3 3 3 2 = ° 2 8| = = =) s |lo|o|o |0 | 2| 2
S <] o [o]lc|g E] | ' ) } ] 5] ° > s o & & e & o < ® 4 S
3 2 S s|slelgl & ® ® o © 2 3 S ° S sl |2|1e|lE|la]a]d
= 5 e S1ZI5|12| & 3 3 3 3 S s £ = o o|lo|lo|lo|o|lo|lo|lo|lo|lal|la]|a
3 @ o 3 2| > |&|<c|8 o s s = = I m S F g, £ ° o [a] a o a [a] [a] o a] - - =
< 8 u ® 5| e|=|8[2] 2 @ o T S 5 ] clals | ¥ |s || ]ls|s 2=
- o = - 2 5 o o © s g GC) 8 g (0] \5 8’ % E ‘g =4 > > > > > > > > > > > >
s 1 1 13 E N E|o 2 5 =S 5 5 £ a = o ke = ) & & i) & k<) ) ) & & & &
2 £ £ 5 sislElglal 81 &1 &1l sl sl sl glssl &l gl glegleglelgleleglegleglelelele
=] < < < S | T FIK D & [e] S S [e] [e] o S8 o &) =] L £ £ L £ L T L £ £ L L
ND E E D E E E E E D D E
1 Emergency Stop UA-1 EMERGENCY STOP 0]0 17 _[SHW) [ S (HW) | S (HW)| S (HW) | S (HW) [ S (HW) [ S (HW) | S (HW) | S (HW) | S (HW) D D D D D
2 Low Z-Purge PIS-206 LOW Z-PURGE 10| O F F F F F F F F F F D
3 Power Supply #1 Fault QA-1 Power Supply #1 o[ O F F F F F F F F F F D
4 Power Supply #2 Fault QA-2 Power Supply #2 0]0 F F F F F F F F F F D
5 Supervisory Open SUPERVISORY OPEN 0]0 F F F F F F F F F F D
6 Life Safety System (supervised) UA-2 LIFE SAFETY SYSTEM 0]0 17 S S S S S S S S S S D D D D D
7 Supervisory Open SUPERVISORY OPEN 0]0 F F F F F F F F F F D
8 Remote Shutdown (supervised) UA-7 REMOTE SHUTDOWN 0]0 17 S S S S S S S S S S D D D D D
9 Coax Leak 36-1 PIS-36A COAX LEAK-DELIVERY 0]0 F F F F F F F F F F D
10 Coax Leak 36-2 PIS-368 COAX LEAK-DELIVERY 0|0 F F F F F F F F F F D
11 Smoke detector SD-1 SMOKE DETECT N1 0|0 F F F F F F F F F F D
12 Cabinet Exhaust Switch FSL-1 LOW EXHAUST 10| O F F F F F F F F F F D
13 Coax Leak 36-3 PIS-36C COAX LEAK-DELIVERY 00O F F F F F F F F F F D
14 Coax Leak 36-4 PIS-36D COAX LEAK-DELIVERY 0]0 F F F F F F F F F F D
15 UVIR Fault Alarm - Panel UA-17 UVIR FAULT 0|0 F F F F F F F F F F D
16
17 Excess Flow Switch A EFS2-A EXCESS FLOW A 3|10 SB SB D
18 Excess Flow Switch B EFS2-B EXCESS FLOW B 3]0 SB SB D
19 UVIR Flame Detected - Panel RSHH-17 UVIR FLAME DETECT 0|0 37 _[SHW) [ SHW)[S HW) [ S HW) [S HW) | S (HW) [ S (HW) [ S (HW) | S (HW) | S (HW) D E D D D D
20 High Temperature Switch TSHH-1 HIGH TEMP SWITCH 0]0 33 |S(HW)| S (HW) [ S (HW) [ S (HW) [ S (HW) | S (HW) | S (HW) | S (HW) | S (HW) [ S (HW) D E D D D D
21 UVIR Flame Verify - Src A2 RSHH-18 UVIR FIRE S-A2 0]0 26 |S(HW)| S(HW) [ S (HW) [ S (HW) [ S (HW) | S (HW) | S (HW) | S (HW) | S (HW) [ S (HW) D E D
22 UVIR Flame Verify - Src B2 RSHH-19 UVIR FIRE S-B2 oo 27 _|SHW)[SHW)[S HW)[S (HW) [ S (HW) | S (HW) | S (HW) | S (HW) | S (HW) | S (HW) D E D
23 UVIR Fault Alarm - Src A2 UA-18A2 UVIR FAULT S-A2 0]0 F F F F F F F
24 UVIR Fault Alarm - Src B2 UA-19B2 UVIR FAULT S-B2 0]0 F F F F F F F
25 Src A2 Htr Fault UA-8A2 SRC A2 HEATER 0|0 F F F F F F F D
26 Src A2 Remote Shutdown UA-7A2 REMOTE S/D A2 0]0 24 S S S S S S S D E D
27 Src B2 Htr Fault UA-8B2 SRC B2 HEATER 0|0 F F F F F F F D
28 Src B2 Remote Shutdown UA-7B2 REMOTE S/D B2 0]0 25 S S S S S S S D E D
29
30
31
32
33 UVIR Flame Verify - Src A1 RSHH-15 UVIR FIRE S-A1 0]0 22 |S(HW)| S(HW) [ S (HW) [ S (HW) [ S (HW) | S (HW) | S (HW) | S (HW) | S (HW) [ S (HW) D E D E
34 UVIR Flame Verify - Src B1 RSHH-16 UVIR FIRE S-B1 ofo 23 |SHW)[SHW)[SHW)[S (HW) [ S (HW) [ S (HW) | S (HW) | S (HW) | S (HW) | S (HW) D E D E
35 Life Safety System UA-2 LIFE SAFETY SYSTEM 0]0 17 _[SHW)[S(HW)| S (HW)| S (HW) | S (HW) [ S (HW) [ S (HW) | S (HW) | S (HW) | S (HW) D D D
36 Src A1 Remote Shutdown UA-7A1 REMOTE S/D A1 0|10 22 S S S S S S S D E D E
37 Src B1 Remote Shutdown UA-7B1 REMOTE S/D B1 0]0 23 S S S S S S S D E D E
38 Vent/Scrubber Unavailable UA-14 VENT UNAVAILABLE 0[o 34 NF) | NE [NE [NE T NFE [ NS) [ NS) NS | NES) [ NS D D
39 Src A1 Heater Fault UA-8A1 SRC A1 HEATER 0]0 F F F F F F D
40 Src B1 Heater Fault UA-8B1 SRC B1 HEATER 0]0 F F F F F F F D
41 UVIR Fault Alarm - Src A1 UA-15A1 UVIR FAULT S-A1 0]0 F F F F F F F D
42 UVIR Fault Alarm - Src B1 UA-16B1 UVIR FAULT S-B1 0]0 F F F F F F F D
53 JT Heater Overtemp TE-5 JT HEATER OVERTEMP 0]0 F F F F F F F F F F D
Legend
Motes: 1 - Only required when ETO Smoke detector is installed AD = Autodialer M = Non-Latching
C = Alarm On Closed Contacls ND = No default / Not configured
CL = Close and lock Nx = Note number "x"
D = De-energize O = Alarm On Open Contacts
E = Energize R = Hardwire Right Side
F = Fault S = Shutdown (& Crossover)
| = Inhibit from open/start SB = Shutdown(& Crossover) when
L = Hardwire Left Side backup source is in standby
Revision 2 12/04/2018
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Gasguard BSGS eV / BULKGUARD eV Doc. Number
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< < < < < o lel = |l = | = |z |l |2 ||| |2 | < | < | < | < | < | < | < | < | < | < | w|Z[5)||]d|c|]o|o|]o|lalfcl|lal|o|B|E|E|& || |C || |C || )|&
ND| E|E[D|E|E[E|IEJE[DI|IDIE
11 PT-2A
12 High High Delivery Pressure PT-2A PSHH-2A | _H H Delivery PT-2A 0 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | PSIG [H|V s[s S D
173 High Delivery Pressure PT-2A PAH-2A_|_High Delivery PT2A 0 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | PSIG [H| U F|F F D
1/4 Low Delivery Pressure PT-2A PAL-2A Low Delivery PT-2A 1 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 | PSIG[L[U F|F F D
1/5 Low Low Delivery Pressure PT-2A PSLL-2A | L L Delivery PT-2A 1 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 | PSIG[L[V[15] S| S S D
2/1 PT-2B
212 High High Delivery Pressure PT-2B PSHH-2B | H H Delivery PT-2B 0 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | PSIG [H| V S| s[s D
2/3 High Delivery Pressure PT-2B PAH-2B_| _High Delivery PT2B 0 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | PSIG [H| U FIF]|F D
2/4 Low Delivery Pressure PT-2B PAL-2B Low Delivery PT-2B 1 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 | PSIG|[L|U FIF]|F D
2/5 Low Low Delivery Pressure PT-2B PSLL-2B | L L Delivery PT-2B 1 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 | PSIG[L[V][16 s sT[s D
31 PT-5B High Vent Pressure B PAH-5B High Vent PT5B 10 | 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 | PSIG [H|V FIF|F|FIF[F[IFIF D
372 Low Vacuum Pressure B PAL-5B Low Vac PT5B 0 5 5 5 5 5 5 5 5 5 5 5 5 5 -5 -5 -5 -5 -5 -5 5 | PSIG[H[V FIF|FI[F D
313 High Pressure PT5B High PT-5B 255 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 PSIG [H[V S D
3/4 High Pressure PT5B High PT-5B 0 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 | PSIG[L]|V N
41 PT-5A High Vent Pressure A PAH-5A High Vent PT5A (N10)| 10 |60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 | PSIG [H|V FIF|F|[F|F|F|IFIF[FIF D
42 Low Vacuum Pressure A PAL-5A Low Vac PT5A 0 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 | PSIG [H|V F|F|F]|F D
4/3 High Pressure PT5A High PT-5A 255 | 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 | PSIG [H[V S D
4/4 High Pressure PT5A High PT-5A 0 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 | PSIG[L[V N
51 PT-4 High High Purge Delivery Pressure PAHH-4 H H Purge PT-4 0 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | PSIG [H| V FIF|F[F F F D
52 High Purge Delivery Pressure PAH-4 High Purge PT-4 0 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | PSIG |[H| V F|F|F]|F F F D
5 Low Purge Delivery Pressure PAL-4 Low Purge PT-4 10 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 PSIG L}V F F F F F F D
5/4 HPLT Vent Threshold High PT-4 120 | 751 75.1 751 75.1 751 75.1 75.1 751 75.1 751 751 75.1 751 751 75.1 751 75.1 751 751 751 | PSIG | H| WV F F F F M (F)
515 High Pressure P14 High FT-4 (N12)[ 255 | 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 | FSIG [H| WV S D
56 High Pressure PT4 High PT-4 {N12}| O 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 PSIG LIV N
6/1 PT-9 Low Delivery Pressure PT-9 PAL-9 Low Delivery PT-9 1 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 | PSIG[L[V FIFIFIFTF D
6/2 Low Low Delivery Pressure PT-9 PSLL-9 L L Delivery PT-9 1 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 | PSIG|L|V S|Ss|s|s|s D
71 PT-104 High-High Pressure A PSHH-10A] HHIntrstgPresA  |(N11)] O | 600 | &00 | /A | 800 | 800 | s00 | 600 | €00 | 600 | 600 | 600 | 1230 | 130 | 130 | 600 | €00 | 600 | 450 | €00 | 600 | PSIG [H| WV s|s S D
72 High Interstage Pressure A PAH-10A Hi Intrstg Pres A (N113 ] O 450 450 /A 450 450 450 450 450 450 450 450 125 125 125 450 450 450 350 450 450 | PSIG |H|U F F F 8]
81 PT-108 High-High Interstage Pressure B PSHH-108 HH Intrstg Pres B (N113] O E00 600 [T 600 B00 B00 600 600 600 600 E00 130 130 130 00 800 E00 450 B00 600 | PSIG |H| WV S S S D
B2 High Interstage Pressure B PAH-108 HiIntrsig Fres B (N11)] 0 | 450 | 450 | W/A | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 25 | 125 | 125 | 450 | 450 | 450 | 350 | 450 | 450 | PSIG [H| U FIFI|F 5]
9/1 PT-1A2 High Source Pressure PT-1A2 PAH-1A2 | _High Source PT1A2 0 | 2700 | 2700 | 160 | 1900 | 1900 | 1900 | 1300 | 1300 | 1300 | 2060 | 2060 | 250 | 230 | 230 | 1600 | 1600 | 1600 | 545 | 2300 | 2300 | PSIG [ H| V F F D D
92 Low Source Pressure PT-1A2 PAL-1A2 | Low Source PT-1A2 1 | 225 | 225 70 180 | 150 | 150 | 170 | 170 | 170 | 195 | 160 | 125 90 90 180 | 155 | 155 90 175 | 155 | PSIG [ L | U F F D
9/3 Low Low Source Pressure PT-1A2 PSLL-1A2 | L L Source PT-1A2__| (N1) | 1 175 | _175 60 130 | 100 | 100 | 120 | 120 | 120 | 145 | 110 | 105 80 80 130 | 105 | 105 80 125 | 105 | PSIG [L[U[2 N (S) N (S) D
9/4 Low Vacuum PT-1A2 Low Vacuum PT-1A2 0 5 5 5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 5 | PSIG [H|V Ss|s[s D
9/5 Sufficient Vacuum Sufficient Vacuum N[ 15 ] -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 5 | PSIG|L|V N (S)[N (S)[N () D
6 Sufficient Purge Sufficient Purge (N1) 3 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 PSIG [H[V N (S)IN (S)|N (S), D
7 High Purge PT-1A2 High Purge PT-1A2 0 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 25 | 125 | 125 | 125 25 | 125 | 125 | PSIG [H|V D
/8 Low HP Purge PT-1A2 Low HP Purge PT1A2 0 | 900 | 900 | 170 | 900 | 900 | 900 | 900 | 900 | 900 | 900 | 900 | 170 | 170 70 | 900 | 900 | 900 70 | 900 | 900 [ PSIG L[V D
/9 High HP Purge PT-1A2 H HP Purge PT-1A2 0 | 1050 | 1050 | 220 | 1050 | 1050 | 1050 | 1050 | 1050 | 1050 | 1050 | 1050 | 220 | 220 | 220 | 1050 | 1050 | 1050 | 220 | 1050 | 1050 | PSIG [ H| V D
9/10 V-4 Lockout V-4 Lockout PT-1A2 0 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 50 | 150 | 150 | 150 50 | 150 | 150 | PSIG | H| V|48 N (F) N (F) N (F)
9/11 Pigtail Trickle Vent Threshold PT-1A2 High PT-1A2 255 | 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 | PSIG [H[V S s|s D
9/12 Pigtail Trickle Vent Threshold PT-1A2 High PT-1A2 0 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 | PSIG L[V N N [N
9/13
101__| WT-1A2 High High Source Weight WT-1A2 WSHH-1A2| _H H Source WT-1A2 3 | WA | NA | 1180 | 18D | 18D | 670 | N/A | 1287 | 641 | NA | NA | NA | 1105 | 533 | N/A | 18D | 670 | 1250 | N/A | N/A | LBS [H|V S S D
10/2 High Source Weight WT-1A2 WAH-1A2 | _High Source WT1A2 0 | WA | NA | 1170 | TBD | 18D | 660 | N/A | 1250 | 620 | N/A | N/A | 26000 | 1090 | 525 | N/A | TBD | 660 | 1200 | N/A | N/A | LBS [H| V F F D
10/3 Low Source Weight WT-1A2 WAL-1A2 | Low Source WT-1A2 1 N/A N/A 150 100 100 100 N/A 125 125 N/A N/A | 4000 80 80 N/A 90 90 100 N/A N/A LB L|U F F D
10/4 Low Low Source Weight WT-1A2 WSLL-1A2| LL Source WT-1A2__|[(N1.4)[ 3 | NA | NA 80 60 60 60 N/A | 100 | 100 | N/A | N/A | 3100 | 40 40 NA | 45 45 60 NA | NA | LBS [L|U[®6 N (S)[ N (S) D D
111 PT-1B2 High Source Pressure PT-1B2 PAH-1B2 | High Source PT1B2 0 | 2700 | 2700 | 160 | 1900 | 1900 | 1900 | 1300 | 1300 | 1300 | 2060 | 2060 | 250 | 230 | 230 | 1600 | 1600 | 1600 | 545 | 2300 | 2300 | PSIG [H| V FF D D
1172 Low Source Pressure PT-1B2 PAL-1B2 | Low Source PT-1B2 1 | 225 | 225 70 180 | 150 | 150 | 170 | 170 | 170 | 195 | 160 | 125 90 90 180 | 155 | 155 90 175 | 155 | PSIG [ L | U F|F D
11/3 Low Low Source Pressure PT-182 PSLL-1B2 | L L Source PT-1B2__| (N1) | 1 175 | 175 60 130 | 100 | 100 | 120 | 120 | 120 | 145 | 110 | 105 80 80 130 | 105 | 105 80 125 | 105 [ PSIG [L[U[4 N (S)[N (S) D
11/4 Low Vacuum PT-1B2 Low Vacuum PT-1B2 0 5 5 5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 5 | PSIG[H|V s|s[s D
11/5 Sufficient Vacuum Sufficient Vacuum (N)) [ 15 ] -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 5 | PSIG|L|V N (S)[N (SN () D
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11/6 Sufficient Purge Sufficient Purge (N1) 3 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 PSIG |H[V N (S)[N (S)|N (S)| D
11/7 High Purge PT-1B2 High Purge PT-1B2 0 125 125 125 125 125 125 125 125 125 125 125 125 125 125 125 125 125 125 125 125 PSIG |H[V D
11/8 Low HP Purge PT-1B2 Low HP Purge PT1B2 0 900 900 170 900 900 900 900 900 900 900 900 170 170 170 900 900 900 170 900 900 PSIG| L[V D
11/9 High HP Purge PT-1B2 H HP Purge PT-1B2 0 1050 | 1050 220 1050 | 1050 | 1050 | 1050 | 1050 | 1050 | 1050 | 1050 220 220 220 1050 | 1050 | 1050 220 1050 | 1050 | PSIG [H| V S D
1110 V-4 Lockout V-4 Lockout PT-1B2 0 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 | PSIG | H| V |50 N (F)] N (F)! N (F)
1111 Pigtail Trickle Vent Threshold PT-1B2 High PT-1B2 255 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 PSIG |H[V S S S D
1112 Pigtail Trickle Vent Threshold PT-1B2 High PT-1B2 0 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 PSIG|L]|V N N N
11/13

12/1 WT-1B2 High High Source Weight WT-1B2 WSHH-1B2| H H Source WT-1B2 3 N/A N/A 1180 | TBD | TBD 670 N/A 1287 | 641 N/A N/A N/A 1105 | 533 N/A TBD 670 1250 N/A N/A LBS |H|V S S D
12/2 High Source Weight WT-1B2 WAH-1B2 | High Source WT1B2 0 N/A N/A 1170 | TBD | TBD 660 N/A 1250 | 620 N/A N/A ] 26000 | 1090 | 525 N/A TBD 660 1200 N/A N/A LBS |H|V F F D

12/3 Low Source Weight WT-1B2 WAL-1B2 | Low Source WT-1B2 1 N/A N/A 150 100 100 100 N/A 125 125 N/A N/A | 4000 80 80 N/A 90 90 100 N/A N/A LBS |L|U F F D

12/4 Low Low Source Weight WT-1B2 WSLL-1B2 LL Source WT-1B2 (N1,4)| 3 N/A N/A 80 60 60 60 N/A 100 100 N/A N/A 3100 40 40 N/A 45 45 60 N/A N/A LBS |L|U[8 N (S)[N (S) D D

13 HTR-A2 Source Heater A2 Temperature Retransmit

14 HTR-B2 Source Heater B2 Temperature Retransmit

15

16

171 PT-1A1 High Source Pressure PT-1A1 PAH-1A1 High Source PT1A1 0 2700 | 2700 160 1900 | 1900 | 1900 | 1300 | 1300 | 1300 | 2060 | 2060 | 250 230 230 1600 | 1600 | 1600 545 | 2300 | 2300 | PSIG | H[V F F D D
17/2 Low Source Pressure PT-1A1 PAL-1A1 Low Source PT-1A1 1 225 225 70 180 150 150 170 170 170 195 160 125 90 90 180 155 155 90 175 155 PSIG|L[U F F D

17/3 Low Low Source Pressure PT-1A1 PSLL-1A1 L L Source PT-1A1 (N1) 1 175 175 60 130 100 100 120 120 120 145 110 105 80 80 130 105 105 80 125 105 PSIG | L[UJ]1]|N(S) N (S) D
17/4 Low Vacuum PT-1A1 Low Vacuum PT-1A1 0 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 PSIG |H[V S S S D
17/5 Sufficient Vacuum Sufficient Vacuum (N1) [ 15 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 PSIG| L[V N (S)[N (S)|N (S)| D
17/6 Sufficient Purge Sufficient Purge (N1) 3 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 PSIG |H[V N (S)[N (S)|N (S)| D
1717 High Purge PT-1A1 High Purge PT-1A1 0 125 125 125 125 125 125 125 125 125 125 125 125 125 125 125 125 125 125 125 125 PSIG |H[V S D
17/8 Low HP Purge PT-1A1 Low HP Purge PT1A1 0 900 900 170 900 900 900 900 900 900 900 900 170 170 170 900 900 900 170 900 900 | PSIG | L[V S D
17/9 High HP Purge PT-1A1 H HP Purge PT-1A1 0 1050 | 1050 220 1050 | 1050 | 1050 | 1050 | 1050 | 1050 | 1050 | 1050 | 220 220 220 1050 | 1050 | 1050 | 220 1050 | 1050 | PSIG [H| V. S D
17/10 V-4 Lockout V-4 Lockout PT-1A1 0 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 PSIG | H[ V [47 N (F) N (F) N (F)]
17111 Pigtail Trickle Vent Threshold PT-1A1 High PT-1A1 255 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 PSIG |H[V S S S D
1712 Pigtail Trickle Vent Threshold PT-1A1 High PT-1A1 0 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 PSIG| L[V N N N
17/13 Low Tube Pressure PT-1A1 (Tube Switch) Low Tube PT-1A1 1 N/A N/A N/A N/A N/A N/A 180 N/A N/A 205 N/A N/A N/A N/A 190 N/A N/A N/A 185 NA | PSIG|L|UJ13[ N
17/18 Tube Fault 1-2A Tube Fault 1-2A 0 PSIG | L|U F D
17/19 Tube Fault 3-4A Tube Fault 3-4A 0 PSIG|L[U F D
17/20 Tube Fault 5-6A Tube Fault 5-6A 0 PSIG|L[U F D
17/21 Tube Fault 7-8A Tube Fault 7-8A 0 PSIG|L[U F D
17/22 Tube Fault 9-10A Tube Fault 9-10A 0 PSIG|L[U F D
17/23 Tube Fault 11-12A Tube Fault 11-12A 0 PSIG|L[U F D
18/1 WT-1A1 High High Source Weight WT-1A1 WSHH-1A1| H H Source WT-1A1 3 N/A N/A 1180 | TBD | TBD 670 N/A 1287 | 641 N/A N/A N/A 1105 | 533 N/A TBD 670 1250 N/A N/A LBS |H|V S S D
18/2 High Source Weight WT-1A1 WAH-1A1 High Source WT1A1 0 N/A N/A 1170 | TBD | TBD 660 N/A 1250 | 620 N/A N/A ] 26000 | 1090 | 525 N/A TBD 660 1200 N/A N/A LB! H{V F F D

18/3 Low Source Weight WT-1A1 WAL-1A1 Low Source WT-1A1 1 N/A N/A 150 100 100 100 N/A 125 125 N/A N/A 4000 80 80 N/A 90 90 100 N/A N/A LB: LlU F F D

18/4 Low Low Source Weight WT-1A1 WSLL-1A1 L L Source WT-1A1 (N1,4)| 3 N/A N/A 80 60 60 60 N/A 100 100 N/A N/A 3100 40 40 N/A 45 45 60 N/A N/A LB: LIU[5][N(S) N (S) D D
19/1 PT-1B1 High Source Pressure PT-1B1 PAH-1B1 High Source PT1B1 0 2700 | 2700 160 1900 | 1900 | 1900 | 1300 | 1300 | 1300 | 2060 | 2060 N/A 230 230 1600 | 1600 | 1600 545 2300 | 2300 | PSIG [H| V F F D D
19/2 Low Source Pressure PT-1B1 PAL-1B1 Low Source PT-1B1 1 225 225 70 180 150 150 170 170 170 195 160 N/A 90 90 180 155 155 90 175 155 PSIG|L[U F F D

19/3 Low Low Source Pressure PT-1B1 PSLL-1B1 L L Source PT-1B1 (N1) 1 175 175 60 130 100 100 120 120 120 145 110 N/A 80 80 130 105 105 80 125 105 PSIG|L|U[S3 N (S) N (S) D
19/4 Low Vacuum PT-1B1 Low Vacuum PT-1B1 0 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 N/A -5 -5 -5 -5 -5 -5 -5 -5 PSIG |H[V S S S D
19/5 Sufficient Vacuum Sufficient Vacuum (N1) [ 15 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 N/A -5 -5 -5 -5 -5 -5 -5 -5 PSIG| L[V N (S)[N (S)|N (S)| D
19/6 Sufficient Purge Sufficient Purge (N1) 3 70 70 70 70 70 70 70 70 70 70 70 N/A 70 70 70 70 70 70 70 70 PSIG |H[V N (S)[N (S)|N (S)| D
19/7 High Purge PT-1B1 High Purge PT-1B1 0 125 125 125 125 125 125 125 125 125 125 125 N/A 125 125 125 125 125 125 125 125 PSIG |H[V S D
19/8 Low HP Purge PT-1B1 Low HP Purge PT1B1 0 900 900 170 900 900 900 900 900 900 900 900 N/A 170 170 900 900 900 170 900 900 | PSIG | L[V S D
19/9 High HP Purge PT-1B1 H HP Purge PT-1B1 0 1050 | 1050 220 1050 | 1050 | 1050 | 1050 | 1050 | 1050 | 1050 | 1050 N/A 220 220 1050 | 1050 | 1050 | 220 1050 | 1050 | PSIG [H| V. S D
19/10 V-4 Lockout V-4 Lockout PT-1B1 0 150 150 150 150 150 150 150 150 150 150 150 N/A 150 150 150 150 150 150 150 150 PSIG | H[ V [49 N (F) N (F) N (F),
19/11 Pigtail Trickle Vent Threshold PT-1B1 High PT-1B1 255 75 75 75 75 75 75 75 75 75 75 75 N/A 75 75 75 75 75 75 75 75 PSIG |H[V S S S D
19/12 Pigtail Trickle Vent Threshold PT-1B1 High PT-1B1 0 75 75 75 75 75 75 75 75 75 75 75 N/A 75 75 75 75 75 75 75 75 PSIG| L[V N N N
19/13 Low Tube Pressure PT-1B1 (Tube Switch) Low Tube PT-1B1 1 N/A N/A N/A N/A N/A N/A 180 N/A N/A 205 N/A N/A N/A N/A 190 N/A N/A N/A 185 NA | PSIG|L|U[14 N
19/18 Tube Fault 1-2B Tube Fault 1-2B 0 PSIG | L|U F D
19/19 Tube Fault 3-4B Tube Fault 3-4B 0 PSIG|L[U F D
19/20 Tube Fault 5-6B Tube Fault 5-6B 0 PSIG|L|U F D
19/21 Tube Fault 7-8B Tube Fault 7-8B 0 PSIG|L|U F D
19/22 Tube Fault 9-10B Tube Fault 9-10B 0 PSIG|L[U F D
19/23 Tube Fault 11-12B Tube Fault 11-12B 0 PSIG|L|U F D
201 WT-1B1 High High Source Weight WT-1B1 WSHH-1B1| H H Source WT-1B1 3 N/A N/A 1180 TBD TBD 670 N/A 1287 641 N/A N/A N/A 1105 533 N/A TBD 670 1250 N/A N/A LBS |H|V S S D
20/2 High Source Weight WT-1B1 WAH-1B1 High Source WT1B1 0 N/A N/A 1170 | TBD | TBD 660 N/A 1250 | 620 N/A N/A N/A 1090 | 525 N/A TBD 660 1200 N/A N/A LBS |H|V F F D

20/3 Low Source Weight WT-1B1 WAL-1B1 Low Source WT-1B1 1 N/A N/A 150 100 100 100 N/A 125 125 N/A N/A N/A 80 80 N/A 90 90 100 N/A N/A LBS |L|U F F D

20/4 Low Low Source Weight WT-1B1 WSLL-1B1 L L Source WT-1B1 (N1,6)] 3 N/A N/A 80 60 60 60 N/A 100 100 N/A N/A N/A 40 40 N/A 45 45 60 N/A N/A LBS |L|U[7 N (S) N (S) D D
211 HTR-A1 Source Heater A1 Temperature Retransmit

221 HTR-B1 Source Heater B1 Temperature Retransmit

2311 SETRA Low Exhaust FAL-23 Low Exhaust 10 N/A N/A | 0.016 N/A N/A N/A ] 0.016 | 0.016 | 0.016 | 0.016 | 0.016 | 0.016 | 0.016 | 0.016 | 0.016 | 0.016 | 0.016 | N/A N/A N/A |inH20| L | V. F F F F F F F F F F D
23/2 Low Low Exhaust FALL-23 Low Low Exhaust 10 N/A N/A 0.01 N/A N/A N/A 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 N/A N/A N/A JinH20| L |V F F F F F F F F F F D

24

25

26

27

28

29

30 CPU CPU Temp (VM Internal) TAH-CPU CPU High Temp 0 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 DegC|H[V]|O]| F F F F F F F F F F D

31 DOOR Door Temp (VM Internal) N/A N/A

32/1 u14 Pneumatic Pressure High-High (VM Internal) PSHH-U14 High-High Pneum 1 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 [ PSIG|H|V]|O| F F F F F F F F F F D

32/2 u14 Pneumatic Pressure High (VM Internal) PSH-U14 High Pneum 5 102 102 102 102 102 102 102 102 102 102 102 102 102 102 102 102 102 102 102 102 PSIG|H|[U[O] F F F F F F F F F F D

32/3 u14 Pneumatic Pressure Low (VM Internal) PSL-U14 Low Pneum 5 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 PSIG|L[U[O] F F F F F F F F F F D

32/4 u14 Pneumatic Pressure Low-Low (VM Internal) PSLL-U14 Low-Low Pneum 5 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 PSIG|L|[V[O] F F F F F F F F F F D

49/1 JTHTR Low Low JT Temperature TALL-49 V Low JT HTR 0 50 50 N/A 50 50 50 50 50 50 50 50 N/A N/A N/A 65 65 65 N/A 65 65 |DEGC|L|U F F F F F F F F F F D

49/2 Low JT Temperature TAL-49 Low JT HTR 0 60 60 N/A 60 60 60 60 60 60 60 60 N/A N/A N/A 75 75 75 N/A 75 75 |DEGC|L]|U F F F F F F F F F F D

49/3 High JT Temperature TAH-49 High JT HTR 0 80 80 N/A 80 80 80 80 80 80 80 80 N/A N/A N/A 95 95 95 N/A 95 95 |DEGC|H]|U F F F F F F F F F F D

49/4 High High JT Temperature TAHH-49 V High JT HTR 0 85 85 N/A 85 85 85 85 85 85 85 85 N/A N/A N/A 100 100 100 N/A 100 100 |DEGC|H|U F F F F F F F F F F D
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49/5 Undertemp Low JT Temperature TALLL-49 UT Low JT HTR 0 -20 -20 N/A -20 -20 -20 -20 -20 -20 -20 -20 N/A N/A N/A -20 -20 -20 N/A -20 -20 IDEGClILIVvI18] F F F F F F F F F F D
49/6 Overtemp High JT Temperature TAHHH-49 OT High JT HTR 0 90 90 N/A 90 90 90 90 90 90 90 90 N/A N/A N/A 105 105 105 N/A 105 105 |DEGC|H |V |18] F F F F F F F F F F D
4917 Open Thermocouple JT Heater TAHO-49 Open TC JT HTR 0 1100 | 1100 N/A 1100 | 1100 | 1100 J 1100 | 1100 | 1100 | 1100 | 1100 N/A N/A N/A 1100 | 1100 | 1100 N/A 1100 | 1100 |DEGC| H| V F F F F F F F F F F D
50/1 HT A Low Low Heat Trace A Temperature TALL-50 V Low HT A 0 N/A N/A 25 N/A 25 25 N/A 25 25 N/A N/A 25 25 25 N/A 25 25 25 N/A N/A |DEGC| L | U F F F F F F F D
50/2 Low Heat Trace A Temperature TAL-50 Low HT A 0 N/A N/A 30 N/A 30 30 N/A 30 30 N/A N/A 30 30 30 N/A 30 30 30 N/A N/A |DEGC| L | U F F F F F F F D
50/3 High Heat Trace A Temperature TAH-50 High HT A o N/A N/A 50 N/A 50 50 N/A 50 50 N/A N/A 50 50 50 N/A 50 50 50 N/A N/A JDEGCIH U F F F F F F F 2
50/4 High High Heat Trace A Temperature TAHH-50 V High HT A 0 N/A N/A 55 N/A 55 55 N/A 55 55 N/A N/A 55 55 55 N/A 55 55 55 N/A N/A |DEGC|H| U F F F F F F F D
50/5 Undertemp Low Heat Trace A Temperature TALLL-50 UT Low HT A 0 N/A N/A -20 N/A -20 -20 N/A -20 -20 N/A N/A -20 -20 -20 N/A -20 -20 -20 N/A N/A |DEGC| L |V [19] F F F F F F F D
50/6 Overtemp High Heat Trace A Temperature TAHHH-50 OT High HT A 0 N/A N/A 70 N/A 70 70 N/A 70 70 N/A N/A 70 70 70 N/A 70 70 70 N/A N/A |DEGC|H|V F F F F F F F D
50/7 Open Thermocouple Heat Trace A TAHO-50 Open TCHT A 0 N/A N/A 1100 N/A 1100 | 1100 N/A 1100 | 1100 N/A N/A 1100 | 1100 | 1100 N/A 1100 | 1100 | 1100 N/A N/A |DEGC|H|V]|9]| F F F F F F F D
50/8 Overtemp High Heat Trace A Temperature TAHHH-50 OT High HT A 255 | N/A N/A 70 N/A 70 70 N/A 70 70 N/A N/A 70 70 70 N/A 70 70 70 N/A N/A |DEGC|H|V[9 ] NL [ NL| NL | NL [ NL NL [ NL
511 HTB Low Low Heat Trace B Temperature TALL-51 VLlowHT B 0 N/A N/A 25 N/A 25 25 N/A 25 25 N/A N/A 25 25 25 N/A 25 25 25 N/A N/A |DEGC| L | U F F F F F F F D
51/2 Low Heat Trace B Temperature TAL-51 Low HT B 0 N/A N/A 30 N/A 30 30 N/A 30 30 N/A N/A 30 30 30 N/A 30 30 30 N/A N/A |DEGC| L | U F F F F F F F D
51/3 High Heat Trace B Temperature TAH-51 High HT B 0 N/A N/A 50 N/A 50 50 N/A 50 50 N/A N/A 50 50 50 N/A 50 50 50 N/A N/A |DEGC[H[U F F F F F F F D
51/4 High High Heat Trace B Temperature TAHH-51 V High HT B 0 N/A N/A 55 N/A 55 55 N/A 55 55 N/A N/A 55 55 55 N/A 55 55 55 N/A N/A |DEGC|H| U F F F F F F F D
51/5 Undertemp Low Heat Trace B Temperature TALLL-51 UT Low HT B 0 N/A N/A -20 N/A -20 -20 N/A -20 -20 N/A N/A -20 -20 -20 N/A -20 -20 -20 N/A N/A |DEGC| L |V [20] F F F F F F F D
51/6 Overtemp High Heat Trace B Temperature TAHHH-51 OT High HT B 0 N/A N/A 70 N/A 70 70 N/A 70 70 N/A N/A 70 70 70 N/A 70 70 70 N/A N/A |DEGC|H|V F F F F F F F D
51/7 Open Thermocouple Heat Trace B TAHO-51 Open TCHT B 0 N/A N/A 1100 N/A 1100 | 1100 N/A 1100 | 1100 N/A N/A 1100 | 1100 | 1100 N/A 1100 | 1100 | 1100 N/A N/A |DEGC|H|V|10] F F F F F F F D
51/8 Overtemp High Heat Trace B Temperature TAHHH-51 OT High HT B 255 ] N/A N/A 70 N/A 70 70 N/A 70 70 N/A N/A 70 70 70 N/A 70 70 70 N/A N/A |DEGC| H| V[10f NL [ NL [ NL | NL | NL NL [ NL
52/1 HT P Low Low Heat Trace P Temperature TALL-52 VLow HT P 0 N/A N/A 25 N/A 25 25 N/A 25 25 N/A N/A 25 25 25 N/A 25 25 25 N/A N/A |DEGC| L | U F F F F F F F D
52/2 Low Heat Trace P Temperature TAL-52 Low HT P 0 N/A N/A 30 N/A 30 30 N/A 30 30 N/A N/A 30 30 30 N/A 30 30 30 N/A N/A |DEGC[L[U F F F F F F F D
52/3 High Heat Trace P Temperature TAH-52 High HT P 0 N/A N/A 50 N/A 50 50 N/A 50 50 N/A N/A 50 50 50 N/A 50 50 50 N/A N/A |DEGC| H| U F F F F F F F D
52/4 High High Heat Trace P Temperature TAHH-52 V High HT P 0 N/A N/A 55 N/A 55 55 N/A 55 55 N/A N/A 55 55 55 N/A 55 55 55 N/A N/A |DEGC|H| U F F F F F F F D
52/5 Undertemp Low Heat Trace P Temperature TALLL-52 UT Low HT P 0 N/A N/A -20 N/A -20 -20 N/A -20 -20 N/A N/A -20 -20 -20 N/A -20 -20 -20 N/A N/A |DEGC| L |V ([21] F F F F F F F D
52/6 Overtemp High Heat Trace P Temperature TAHHH-52 OT High HT P 0 N/A N/A 70 N/A 70 70 N/A 70 70 N/A N/A 70 70 70 N/A 70 70 70 N/A N/A |DEGC|H|V F F F F F F F D
52/7 Open Thermocouple Heat Trace P TAHO-52 Open TC HT P 0 N/A N/A 1100 N/A 1100 | 1100 N/A 1100 | 1100 N/A N/A 1100 | 1100 | 1100 N/A 1100 | 1100 | 1100 N/A N/A |DEGC|H|V[11] F F F F F F F D
52/8 Overtemp High Heat Trace P Temperature TAHHH-51 OT High HT P 255 | N/A N/A 70 N/A 70 70 N/A 70 70 N/A N/A 70 70 70 N/A 70 70 70 N/A N/A |DEGC| H |V [11] NL [ NL | NL | NL [ NL NL [ NL
55/1 Heat Trace A Setpoint Factory Setting HT Trace A SET 0 N/A N/A 40 N/A 40 40 N/A 40 40 N/A N/A 40 40 40 N/A 40 40 40 N/A N/A_|DEGC U
55/2 Heat Trace B Setpoint Factory Setting HT Trace B SET 0 N/A N/A 40 N/A 40 40 N/A 40 40 N/A N/A 40 40 40 N/A 40 40 40 N/A N/A_|DEGC 9]
55/3 Heat Trace P Setpiont Factory Setting HT Trace P SET 0 N/A N/A 40 N/A 40 40 N/A 40 40 N/A N/A 40 40 40 N/A 40 40 40 N/A N/A_|DEGC Y]
56/1 JT Heater Setpoint Factory Setting JT HEATER SET 0 70 70 N/A 70 70 70 70 70 70 70 N/A N/A N/A N/A 85 85 85 N/A 85 85 |DEGC Y]
HCI NH3
500 400 | NH3
slpm HCI HCI NF3 NF3 NH3 | slpm 400 N20 N20 [ N20 SiH4 | SiH4
4%H2/ No 250 250 500 250 800 930L | slpm 500 250 250 500 250
Notes: Leak Test Parameters N2 CF4 Cl2 CO2 | CO2 | CO2 [Purifier| slpm | slpm | slpm | slpm [ slpm | Drum | Y Cyl. | slpm | slpm [ slpm | SF6 slpm | slpm Legend
1- # Label Type Minimum | Delta AD = Autodialer
Configured as "non-latching" will always result as Shutdown. 1 Vacuum Test Pressure 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 5 5.0 O = Alarm On Open Contacts | = Inhibit from open/start
2- 2 Pressure Test Pressure 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 -5.0 C = Alarm On Closed Contacts N = Non-Latching
Configured as "non-latching" will always result as Fault. 3 HPLT Test Pressure 10(N3) | 10(N3) | 10(N3) | 20(N3)| 10(N3) | 10(N3) | 20(N3) | 10(N3) | 10(N3)] 20(N3) [ 10(N3) | TO(N3) | 10(N3) | 10(N3) | 20(N3)] 10(N3) | 10(N3) | 10(N3) | 20(N3) | 10(N3) 5 5.0 CL = Close and lock ND = No default / Not configured
3- 4 Stabilization Pressure 6 6 6 3 3 6 6 6 6 6 6 6 6 6 6 6 3 6 6 6 6 -80.0 D = De-energize Nx = Note number "x"
10 minutes for Y-Cylinders and 20 minutes for ISO trailers 5 Vacuum Timer Pressure 0 0 3 3 3 3 3 0 0 3 0 10 3 3 0 0 0 3 10 3 0 100.0 E = Energize S = Shutdown (& Crossover)
4- Shutdown and crossover to opposite source. F = Fault SB = Shutdown(& Crossover) when
If unavailable, energize DO7, continue to flow until LLL setpoint 4%H2/| | | | | | | | | | | | I | | | | | | HW = Hardwire backup source is in standby
is reached. If analog signal drops below 4 mA and last logged Sub Sequence Parameters N2 CF4 CI2 CO2 | CO2 | co2 HCI HCI HCI NF3 NF3 NH3 | NH3 | NH3 | N20 | N2O [ N20O | SF6 | SiH4 | SiH4
5- Shutdown and crossover. Label Seqg# Min. Cycles
6 - Shutdown and crossover to opposite source. Purge/Vent 1 60 60 90 75 75 75 90 90 90 75 75 90 90 90 75 75 75 90 120 120 60
If unavailable, energize DO8, continue to flow until LLL setpoint Condition 2 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 0
is reached. If analog signal drops below 4 mA and last logged Outboard 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
weight is >3100 Ibs, energize DO8 and continue to flow for 6 hr. Tube Condition 7 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
and 30 minutes, else shutdown.
7- Turn off power to heater until temperature drops below setpoint,
maintain flow, do not shutdown or crossover.
8 - JT heater and heat trace hardwire shutdown is controlled by
AP11 pneumatics and PPS-1. When a shutdown occurs,
pneumatic pressure is removed, PPS-1 contacts open and
remove power from CR200.
9- Digital Outputs 9 and 12 are de-energized during their respective
source container Change Cylinder sequence.
10 - Source B alarms are not active on PT-5A when PT-5B is present
11- NH3 PT10 setpoints only necessary when ETO PCV-2 second
stage regulator is installed.
12- These setpoints are only necassary for systems with Dual
Cylinder Change mode
MNL000539.doc Revision 2 12/04/2018
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8 L 7 L 6 L 5 v 4 L 3 | 2 L 1
NOTES:
FOR SILANE INSTALLATIONS
- P - 1. TYPICAL ELECTRICAL INSTALLATION FOR ONE BSGS eV / BULKGUARD eV CABINET, SHOWN WITH FOUR
s S M
UV/IR SHIPPED LOOSE POSSIBLE SOURCES. THE ELECTRICAL INSTALLATION SHALL COMPLY WITH SITE SPECIFI
N | IFICATIONS, THE NATIONAL ELECTRICAL AND LOCAL REQUIREMI
CONSTRUCTION SPECIFICATIONS, THE NATIONAL ELECTRICAL CODE AND LOC, REQ IREMENTS.
SOURCE A-1 2. INSTALL #4 AWG CONCENTRIC STRANDED COPPER, CLASS B STRAND GROUND CONDUCTOR FROM
For 3 oLy UV/IR DETECTOR [0 o EQUIPMENT GROUND LUG TO SITE GROUND GRID. REFER TO SHEET 4 FOR BSGS eV / BULKGUARD eV
NEC CLASS DIV. I, GROUP 20 GROUNDING REQUIREMENTS. F
F o
(IEC ZONE 2) stk Area © ?ep
SEENOTE 40 e T L 18 TR R 3. ALL CONDUIT ENTRIES MUST ONLY BE INSTALLED INTO REAR OF THE EQUIPMENT,
A A A A . A
oS DDITIONAL TOP ENTRY PENETRATION IS NOT ALLOWED. CONDUIT PENETRATION ON THE
Vs o0 S BOTTOM OF THE ENCLOSURES SHALL USE A LOW POINT DRAIN WITH CONDULET TEE.
s o O
o "o 4. FOR NH3 SYSTEM INSTALLATION:
7 © 0.9 11/8' DIA. ) FOR ANY CONDUITS INSTALLED IN THIS AREA SIZE AND INSTALL CONDUIT SEAL FITTINGS PER THE
/ ) CONDUIT PENETRATION 41/8"[104.8mm] LATEST VERSION OF E.C. AND LOCAL CODES, WHICHEVER IS MORE STRINGENT. ANY ELECTRICAL
L - S —f  {=—33/elos3mm] EQhevETAND Core ‘8¢E“NTSELR%C$R‘ED?'REN%“WW&']L“!;“A%’?U%'%%%T o (44 e o
-1 s ° - Al IMS, A M ~
Y YRS —t 12 [508mm] THE VALVE BOX ON TOP OF THE ISO CONTAINER MUST COMPLY WITH NEC CLASS 1, DIVISION 2 GROUP D
CVLINDER \ SO - (IEC ZONE 2) DESIGN REQUIREMENTS.
[ [y o —to} t=—11/4"[31.8mm] FOR OTHER FLAMMABLE GASES, THE HAZARDOUS RADIUS MAY VARY.
I SKID N © %,
S0 o 5 WIRE SIZE ANID BE COMPRESSED WITH MARUFACTURER'S APPROVED RATCHETING TYPE CRIMPING TOOL
° - . A M MANUFA! 'S A A M .
Y-CYLINDER SOURCE A-1 . &’ .
‘ 0’0 * Al . 6 ATTACHED AT BOTH ENDS FOR EASY IDENTPICATION: POWER GABLES SHALL BE LABELLD WITH THE E
A .
= N POWER PANEL DESIGNATION, CIRCUIT BREAKER NUMBER, AND THE SUFFIX "H" TO INDICATE HOT,
SOURCE A-2 .. "N"TO INDICATE NEUTRAL, OR "G" TO INDICATE GROUND. (e.g. NP-10-H)
UV/IR DETECTOR . . o
FOR NH3 ONLY °,‘f, © o 7. EXPLOSION PROOF POUR SEAL FITTINGS SHALL BE INSTALLED BY CUSTOMER IF ENCLOSURE IS INSTALLED
DEG Shazs 1 & o o’ 0 . . y IN'A CLASSIFIED AREA. DUCT SEAL MAY BE USED IF CABINET IS LOCATED IN A NON-CLASSIFIED AREA
L Rl A %05 IN ORDER TO MAINTAIN ENCLOSURE PRESSURE.
R
9,09 .’ 8. PRIOR TO START-UP OF THE SYSTEM, THE INSTALLATION CONTRACTOR SHALL POUR ALL EXTERNAL
4 . &0 o e e e 1 AND BSGS eV / BULKGUARD eV INTERNAL SEALING FITTINGS ONCE ALL TESTING AND CHECKOUT IS COMPLETE. |-
7 © 0.9 o 9. IF STATE, LOCAL OR AUTHORITY HAVING JURISDICTION REQUIRE IT, THE CUSTOMER SHALL SUPPLY
i \ SO0o ° ° o AND INSTALL A DISCONNECT SWITCH AT EACH PIECE OF EQUIPMENT.
i A ° 53'.:’ ° o o o 10. BSGS eV / BULKGUARD eV CONTROLLER IS PRESSURIZED TO MAINTAIN TYPE 3R RATING, CUSTOMER IS
i RS REQUIRED TO SUPPLY COMPRESSED NITROGEN.
X oo X / 0,00 ° o 11. ALL PNEUMATIC TUBING AND HARDWARE SHALL BE FIELD INSTALLED.
D — 7 s O D
|l — / DA ° 12. PNEUMATIC TUBING SHALL BE 1/4" O.D. X 0.035" WALL 304 STAINLESS STEEL TUBING, MILL
L1 o Z.Q = . . FINISH.  ASSEMBLE JOINTS USING COMPRESSION FITTINGS.
o 00 £ [} o
Y-CYLINDER SOURCE A-2 L %o . . . 3 . 13. A REMOTE GLOBAL EMERGENCY STOP IS INSTALLED WHEN A PERIMERTER EMERGENCY STOP
oo, T 3 et . PUSHBUTTON IS REQUIRED TO SHUTDOWN THE ENTIRE SYSTEM. THE REMOTE GLOBAL
000 E & o EMERGERCY STOP IS WIRED TO THE CUSTOMER'S SIL-2 LIFE SAFETY SYSTEM OR UTILIZE
- ] P a a MULTI-CONTACT PUSHBUTTON. THE EMERGENCY STOP PUSHBUTTON IS A MAINTAINED ACTION
SEE NoTE 2 g g . . UNIT AND IS TYPICALLY LOCATED 25 FEET FROM THE SYSTEM.
S, ]
~ & 14. THE GAS DETECTORS, FLOW TRANSMITTERS, FLOW SWITCHES SHOWN ARE SUPPLIED, INSTALLED, AND
» V A ° ° < o CALIBRATED BY THE CUSTOMER. THE CUSTOMER SHALL PROVIDE A DIGITAL ALARM OUTPUT, IN THE <
S FORM OF A RELAY CONTACT (NORMALLY CLOSED IN THE OPERATION MODE AND OPEN IN THE ALARM
o o MODE), VIA THE CUSTOMER'S LIFE SAFETY SYSTEM.
o %
15. :
SOURCE B-1 s II.’ETG=EPR%SSURE TRANSDUCER EX = EXPLOSION PROOF FITTING
FOR K3 onLy UV/IR DETECTOR [70 S WE = WEIGHT ELEMENT RSHH = UV/IR DETECTION
NEC CLASS 1, DIV. Il, GROUP D %0 o ° 0. ° WT = WEIGHT TRANSDUCER
QEC /OHE 2) CLA SS\F\ED AREA b fRsHH)_______ © ,0.,0 ° ° JB = JUNCTION BOX c
c Q 0,9
Q
/ Q" o o
¥ 90,0 o
:." 0,09 . .
[ OO
4 0,9 B o o o
n Y—CYLINDER kY 0o i
575 — |
I SKID 5 ° 9.9 . o A
LT [ N 90,9
y
. S0o
%0 ~
Y-CYLINDER SOURCE B-1 > S ° ° ° ° ° a o
9 0,9 2
B SEE NOTE 2
B
REAR VIEW LEFT SIDE VIEW
SOURCE B-2 -
FOR NH3 ONLY UV/IR DETECTOR ° 0o
NEC CLASS 1, D I, GROUP D o "Q” o
(IEC ZONE 2) C A& FIED AREA _— ° %o
SEE NOTE 4 ° O.Q
< > Q 0o
- LX) —
s O ©
o %
. \ Q0.9
/ 4 9,09
! A - S
Y A O 0,9
Y—CYLINDER \ A0 o 0o
,/ ‘/ o UNLESS OTHERWISE SPECIFIED:
A 1 SKID o © ?:? v A
LJ S S 0.9 FRACTIONAL £ 1A VERSUM - BSGSeV
e ) : MATERIALS ©
- °_.' A DECIMAL 2 NA ey T BULKGUARD eV
Y-CYLINDER SOURCE B-2 > 8.° — — Electiical Details for
N __ 'ls 23{:2 — Typical Installation
SEE NOTE 2 | 56970 | 3 | UPDATE OPTIONAL POWER DETAILS | JRB | SSC | AJS ] XXX ' 00/00/0000 SWO19593.slddrw | d 3
[ecrereon [ | sescarion e Jowens | oo [arreo [ 7.l T [soaE 11| Rer Tsreeri ore
8 T 7 T s T 5 F 4 T 3 2 ' 1
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AP 1563 S@NALDG INPUTS
¢ ]

E NOTE 8>

.im I (6)
-{ SIGT1 (5)
»iDRAIN (SHLD) **

PRESSURE

-{GND T (1)
- DRAIN (SHLD) *

{m (4061)*
eND (1072)*

1 +24T2(6)
.! SIGT2(5)

WwT—1B1 PWR

AP 1563 DIGITAL INPUTS

COIL AND TAPE TERMINAL NUMBER

AP 1563

o
fini:H)

8

T3

T2

° I, [ (O e

DRAIN WIRE (TYP) (TYPICAL)
RAHH-

——g] — o
i cooo 7@
M (RAHH-16)
UIRFLAMEVERIFY| 17 ¢ | oo R 73
OURCE "B1" 6ICHBSHLD )
#(HARDWIRE SID) sEENOTE 182 SN 17
(UA2) -
UFESAFEY 7o s | oo —TS L
TPR#1E % e
#(HARDWIRE S/D) SEENOTE1 W= T7(6)
7A1)
SOURCE "A1"REMOTE| 796 | ooceeceeeee ] BK: . T
## (NOT HARBWIRE SID) 1PRa#1E \_whHr
()
(UATB1)
SOURCE "B1" REMOTE BLK:+
SHUTDOWN v e
## (NOT HARDWIRE SID) N 17 010)

(UA-14)
VENT/SCRUBBER
UNAVAILABLE

- T7(11)

T7(12)
(UABAT)
SOURCE "A1"
HEATER FAULT

8 (1)
8@

=t T8(3)

NOTES:

. INPUT SHALL BE CONFIGURED AS A HARDWIRE SHUTDOWN.
FOR DI-33 SET SW1-1 TO ON POSITION
FOR DI-34 SET SW1-2 TO ON POSITION
FOR DI-35 SET SW1-3 TO ON POSITION

UVIR "A" AND UVIR "B" DETECTORS ARE CONNECTED WITH A
6-CONDUCTOR SHIELDED CABLE. SEE SHEET 5 FOR ADDITIONAL
UVIR CONNECTION AND SET-UP DETAILS.

. DASHED LINES INDICATE OPTIONAL CONNECTIONS REQUIRED
BASED ON SYSTEM CONFIGURATION.

N

w

NBK- T8 (6)
(UA-16B1)
T1 UVIRFAULT ALARM| DI 4 2 | -====z====mmmmem. —--MHIE L T
SOURCE "BI" SEENOTE2
b NBLK- . T8(8) b
HTR-A1 T9
SOURCE "A T2 (5) 420 mA SIGNAL
HEATER TEMPERATURE G RO N )Y T 7] [ m— —--FEDA24V 15
) GROUND T3 (4) SOURCE "A1" -2 SEENOTE2
SBLUCOM 670
{ DRAIN (SHLD)
HTR 81 WR (RAHWQ ................ e BERRAY. 1)
SOURCE "B1'| T3 2) 420 mA SIGNAL SOURCE "B1 SEENOTE2 |
HEATER TEMPERATURE NBLUCOM 070
GROUND T3 (1)
> . o
{ DRAIN (SHLD) #=HARDWIRE S/D, INPUTS FROM CUSTOMER MUST BE
MAINTAINED AS OPEN CONTACT UNTIL SYSTEM IS RESET.
##= NOT HARDWIRE S/D, SOURCE "A1" SHUTDOWN AND
SOURCE "B1" SHUTDOWN CLOSES ALL VALVES.
NOTE:
PT-1A1 AND PT-1B1 ARE INSTALLED AT THE FACTORY AP 1563 DIGITAL DUTPUTS
(o}
o] * CONNECTION IS AT TERMINAL BLOCKS IN FRONT OF ECC
- e - (DRY CONTACT 30 VDC @ 1 AMP MAX)
%% DO NOT TERMINATE SCALE DRAIN AT THIS END OF CABLE
ENSURE IT IS TERMINATED AT FAR END
*xx REMOVE 1" OF OUTER SHEATHING AND PASS BELOW PLATE
BELOW CUSTOMER BOARD TO GROUND.
TERMINAL NUMBER COIL AND TAPE
(TYPICAL) DRAIN WIRE (TYP>
B RELAY OUT - RI
T4 (> NO f‘ (70 CUSTOMER
GAS AVAILABLE>
@c §
3 NC . RELAY DUT - R2
T4 (4 ND §--=ee- v (TO CUSTOMER
MODULE FAULT ALARM>
N RELAY OUT R3
T4 (TO CUSTOMER B
MODULE SHUTDOWN ALARMY
RELAY OUT - R4
T4 <TO CUSTOMER
MODULE UVIR/HIGH TEMP ALARM)
15 RELAY OUT - RS
-1 - (SOURCE ‘A-2" HEATER INHIBIT) r
@ NC,
=Bl RE
TS (4 NO ¥ {EATER INHIBIT)
¢ 5--lW-H-T---—’
INSTALL FERRULES ON END > N
INSTALL WIRE TAGS: _
OF THE WIRES TO BE TERMINATED 15 (7> NO S__B_L_}(;__} __________________ RELAY l]UT R7 B
” ; TPRoHE (SOURCE ’A-1" HEATER INHIBIT) NES ST e,
" g ¢ (MHT v 4 : A
9 N.C
INSTALL CABLE TAG 15 10> NO (oBeK ot g RELAY OUT - R8 ) FRACTIONAL # NA BSGSeV
1PR-#18 (SOURCE “B-1" HEATER INHIBIT> DECIMAL £ NA BULKGUARD eV
LOPROVAS OATE Electrical Details for
TYPICAL CABLE DETAIL R ke Typical Installation
T e e Torzon7
| 56970 | 3 I UPDATE OPTIONAL POWER DETAILS I JRBlSSC | AJS | x| o0/a0/0000 SW019593 slddrw ‘ 3
[ecrsecns | rev. | oscarnon [ ] T A e, o [SCALE: 11| R, [sveer20r 6
8 T 7 6 T 5 T 4 T 3 2 ! 1
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MAIN POWER
208-240 VAC
SINGLE PHASE, 50/60 HZ.
SCCR5KA
WITH JT HEATER - 32A FULL LOAD CURRENT
WITH HEAT TRACE ONLY - 7A FULL LOAD CURRENT

NOTES:

. INPUT SHALL BE CONFIGURED AS A HARDWIRE SHUTDOWN.
FOR DI-21 SET SW1-1 TO ON POSITION ON RIGHT PANEL BOARD
FOR DI-22 SET SW1-2 TO ON POSITION ON RIGHT PANEL BOARD

UVIR "A" AND UVIR "B" DETECTORS ARE CONNECTED WITH A
6-CONDUCTOR SHIELDED CABLE. SEE SHEET 4 FOR ADDITIONAL
UVIR CONNECTION AND SET-UP DETAILS.

DASHED LINES INDICATE OPTIONAL CONNECTIONS
REQUIRED BASED ON SYSTEM CONFIGURATION.

3%
g [

w

GND-1

1021

1021

1021 REMOVE JUMPERS BETWEEN

1021-1111 AND 1031-1121

O
O
| ] TO POWER AP11 SEPARATELY
©)
O

©)
1021 O
O
O

1031
RIGHT INTERFACE BOX 1031 03
R PANEL ANALOG INPUTS 1031 101
nn Nl LI-2  OPTIONAL CONTROL POWER
100-240 VAC
21 MAX. POWER 175W
GND SCCR 10 KA
| SINGLE PHASE, 50/60 HZ.
D COIL AND TAPE TERMINAL NUMBER D
DRAIN WIRE (TYP
T8 (1) TP (TYPICAL)
(RAHH-18) +
UVIR FLAME VERIFY
SOURCE "A2"| DI 21 | -========m=mmmmmm A
#(HARDWIRE SID) SEENOTE14&2
i.zumen'
{GNDmmz)'
—» &
PT-182
SOURCE "82"
PRESSURE
CONNECTIONS REQUIRED
c O HEATER POWER AND GROUND CONDUCTOR <
O CONTROL POWER AND GROUND CONDUCTOR
O MAIN EQUIPMENT GROUND
RECOMMENDED PENETRATION LOCATIONS
FOR CABINET INSTALLATIONS
REQUIRING FIELD CONNECTIONS CONNECTIONS OPTIONAL
SOURCE "A2 TO RIGHT INTERFACE BOX. O DIGITAL INPUT SIGNALS
## (NOT HARDWIRE S/D) O DIGITAL OUTPUT SIGNALS
O SOURCE WEIGHT SIGNALS
O PEER TO PEER CABLE
0O REMOTE EMERGENCY STOP
E TH (1) -
ST THIS DRAWING REFLECTS ALL REQUIRED AND OPTIONAL
- THE) WIRING FOR THE BSGS eV / BULKGUARD eV SYSTEM CABINET
THE CUSTOMER IS RESPONSIBLE FOR DETERMINING WHICH
Pdpt LT @) OF THE OPTIONAL WIRING IS REQUIRED FOR THEIR
4 (NOT HARDYARE o) LT INDIVIDUAL INSTALLATION
- T USE A MINIMUM OF 75 DEG C. RATED WIRE. THE INSTALLER
MUST < THE FEEDER CONDUCTOR PER THE SYSTEM CONFIGURATION,
Ts() LOADIN N.E.C. AND LOCAL REQUIREMENTS
B
° ° B
T15(2) . .
BLK SIG
HEATER TEMPERATUR T15@3) WIRE SIZERANGE | TORQUE
5@ 18] 14-4 AWG 25 IN. LBS
121 144 AWG 25 IN. LBS
GND-1 18-8 AWG 15IN. LBS
MASS FLOW METER| AL 16}-=ms-o- X L2 1810 AWG 7 IN. LBS
- 420 mASIG 20ANG L wHT 9_@___{“6 . #=HARDWIRE SID, INPUTS FROM CUSTOMER MUST BE N2 1810 AWG 71N, LBS
@ MAINTAINED AS OPEN CONTACT UNTIL SYSTEM IS RESET. YY) 1810 AWG 71N LBS
(POWERED BY CUSTOMER) oo SHD oo A7 6) ## = NOT HARDWIRE S/D, SOURCE "A2" SHUTDOWN AND
SOURCE B2 SHUTDOWN CLOSES ALL VALVES. TOP VIEW
NOTE:
PT-1Al AND PT-1Bl ARE INSTALLED AT THE FACTORY
N ORLESS OTHERVISE SPECHED T
*  CONNECTION IS AT TERMINAL BLOCKS IN FRONT OF ECC v e
*x DO _NOT TERMINATE SCALE DRAIN AT THIS END OF CABLE FRACTIONAL: 2 NA VERSl.’. BSGSeV
ENSURE IT IS TERMINATED AT FAR END SECost 1 1t y e BULKGUARD eV
— Electrical Details for
=2 Typical Installation
oo -
I 56970 I 3 I UPDATE OPTIONAL POWER DETAILS I ' JRBISSC IAJS |><><>< 0010010000 SWO19593 slddrw IDI 3
[ [ ] P Yy e e P, o EC [eeaors
8 T 7 6 T 5 T 4 T 3 2 ! 1
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° ° °
° ° ° o SEE NOTE 6
L) L . L .
NOTES . U/ ‘
F
. THE EQUIPMENT MUST BE GROUNDED IN ACCORDANCE WITH ARTICLE 250 @} d(é\
o T B

0 0 0 = = = = GROUNDING IN THE NATIONAL ELECTRIC CODE, IF INSTALLED IN THE UNI El STATES.
° g g ° ° g g THE CUSTOMER IS RESPONSIBLE FOR CONNECRTIONS TO EARTH GROUND. A GROUND
. . CONECTION IS SUPPLIED ON THE CABINETY FOR THIS PURPOSE.

[

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 FET OR 3 METERS).

GROUNDING CONDUCTOR FROM BSGS eV / BULKGUARD eV TO SITE GROUND
GRID SHALL BE SIZED SO THAT A MAXIMUM RESISTANCE OF ONE (1) OHM

P SEE DETAIL"A” CAN BE MEASURED FROM THE CONTROLLER AND CONNECTION TO THE SITE
GROUND GRID. o o

°
. COPPER GROUNDING BUS BAR, 1/4" X 4" X 20", LOCATED NEAR SYSTEM. GROUNDING ° (=<l @ tCo-Ds °
BUS BAR SHALL BE DRILLED AND TAPPED FOR NEMA TWO HOLE GROUNDING LUG. ° ° e o [- Y

INSTALLATION OF CONDUITS AND LOW POINT DRAINS BY COSTOMER (TYPICAL).

VERIFY THAT ALL UNUSED CONTROLLER PENETRATIONS ARE WATERTIGHT AND PLUGGED CONTROLLER REAR_VIEW
TO0P_VIEW WITH NEMA TYPE 4 HOLE SEALS (HOFFMAN OR EQUAL).

. CONTRACTOR SHALL TERMINATE #4 AWG GROUND CONDUCTOR
FROM THE GROUND LUG TO THE MAGNETIC GROUNDING CLAMPS.
MAGENTIC GROUNDING CLAMPS (BY CUSTOMER/CONTRACTORE
QISRSG}—{\OSV%\/TT# RAD64002120. INSTALL CLAMPS TO SKID AND Y-CYLINDER

. CONTRACTOR SHALL TERMINATE #4 AWG GROUND CONDUCTOR
TO GROUNDING REEL, AND THEN CLAMP ASSEMBLY TO ISO CONTAINER
TRAILER.

w

/_SEE DETAIL"A"

N~

o~ o

|

|

|
~

©

9. CONTRACTOR SHALL SUPPLY A GROUNDING REEL FOR THE
ISO-CONTAINER, HUBBELL CAT # HBL50SD OR EQUAL.
D REEL SHALL BE UL LISTED AND RATED FOR EQUIPMENT GROUNDING USE. N D

Ly® R R L N - =
oo o s TR
o
» . . o
GROUND CABLE OR
° 0 FLAT BRAID
(CUSTOMER SUPPLIED) —\ ﬁ CONTROLLER -
[

GROUND STRAP [
= f
Z

- #4 AWG :
) ) . _/ N— ENCLOSURE CONTRACTOR SHALL INSTALL g / | c
. . EXTERNAL TOOTH WASHERS % AGROUND GRID BUS BaR ° Y T T T

. DETAIL "A”
TRAILER_GROUNDING DETAIL

o o s
_ . L
° o Z( .
— GROUNDING BUS BAR
000000000000
o o ° ° 0o0o0000000000[)
0
. . . .o . e __& CONTRACTOR SHALL
H] #2/0—=5 INSTALL TO GROUND GRID — Y-CYLINDER ’
LI SKID
. . , w SEE NOTE 4 [
CONTRACTOR SHALL INSTALL
b L »-J AND TERMINATE TO THE &--—-- —(k- B
GROUND GRID BUS BAR
o o o o ° ° ° °
Y—CYLINDER GROUNDING_DETAIL
REAR VIEW e G ECRD
A REAR_VIEW —— eSS S c v e .
escrou s 1n vEE&H,M iy
DECIMAL: 2 NA pioal o shomin e
BSGCS eV CABINET BSGS eV _RACK ATROS oA Electrical Details for
4R Baka i Typical Installation
| 56970 l 3 l UPDATE OPTIONAL POWER DETAILS l JRB l SSC | AJS l XXX 00/00/0000 SWO19593.slddrw ‘ d 3
[ecr s secns | rev. | DESCRITION [ ot [ or | crco [arrro [rume. A0 St o7 [SCALE: 1:1 | REF [steeraor s
8 T 7 T 6 T 5 T 4 T 3 2 ! )
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UV/IR-15/16,

UP TO 4 SEPERATE UV/IR DETECTORS
ARE SHIPPED LOOSE AND SHALL BE MOUNTED
AT THE SOURCE

OPTIONAL

uv

/IR

SEE NOTE 1

(TO VIEW THE SOURCE CONNECTION)

18/19 DETECTOR WIRING AND SETTINGS

.................... 4 FAULT/VERIFY

TO BSGS eV / BULKGUARD eV

6/C #18 AWG SHIELDED CABLE

AND WIRED BY THE CUSTOMER,
WITH ALPHA #5386C CABLE
WIRE COLOR | DETECTOR TERMINAL
RED J1—4 (+24VDC)
BLUE J1-1 (-24VDC)
BLACK J5-3 (FAULT N.C.)
£ WHITE J5—4 (FAULT COM.)
GREEN J6—4 (VERIFY N.C.)
ORANGE J6—3 (VERIFY COM)
FIRE SENTRY MODEL SS4-A
DETECTOR WIRING
NOTES:

UP TO 4 ADDITIONAL UV/IR DETECTORS (UV/IR
LOOSE

(AS SHOWN ON SHEET 1) AND WIRED BY THE CONTRACTOR DIRECTLY TO

THE BSGS eV / BULKGUARD eV.
SIGNALS SHALL BE WIRED TO DIGITAL
CABLES, CONDUIT AND MOUNTING

CONTRACTOR. RECOMMENDED

HARDWARE

THE UV/IR FAULT AND VERIFY
INPUTS AS SHOWN ON SHEET 2.
BE

CABLE TYPE IS ALPHA # 57

IF THE UV/IR DETECTORS ARE NOT BEING WIRED DIRECTLY TO THE
BSGS eV / BULKGUARD eV AS SHOWN, THEN THEY MUST BE WIRED

TO THE CUSTOMERS LIFE SAFETY SYSTEM BY THE

CONT

RACTOR. THE

CUSTOMER MUST ALSO DETERMINE THE PROPER WIRING FROM THE
DETECTORS TO THE LIFE SAFETY SYSTEM AND SEND BOTH, A UV/IR FAULT
AND SHUTDOWN SIGNAL TO THE BSGS eV 