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Pneumafil's Gas Turbine Division system of quality management adheres
to the 1ISO9001 International Standards. As a major supplier of auxiliary
systems to Gas Turbine OEM'’s (Original Equipment Manufacturers), we
have undertaken the ISO9001 Certification to insure Customer Satisfaction.

This manual is provided to guide the operators through start-up operations
and periodic service and maintenance. The maintenance and inspection
procedures in this manual require the operator to have some knowledge of
air filtration equipment and electrical wiring. Do not attempt any of the tasks

or procedures in this manual without the proper working knowledge or
training.

This manual is not intended for use as a technical installation guide. Those
responsible for the construction and use of this equipment must satisfy
themselves that all necessary precautions have been taken to assure that
any applicable laws, regulations, codes, standards and safety measures
have been met for assembly and installation.

This entire manual and the following safety notes should be read and
understood before performing any inspection, service or maintenance
procedures.

Failure to adhere to all safety precautions may result in personal injury,
property damage, or death.

Suggestions on how this manual could be made more useful are
welcomed. Please send your ideas or comments on the technical accuracy,
completeness, or clarity of this manual to the Pneumafil Corporation,
Specialty Air Products Division, and Operations Department. Be sure to
include our sales order number and related manual page numbers.

~ * Reference Appendix E- List of Abbreviations
-jii -



For Further
Information Concerning
This Equipment
Please Contact

Gas Turbine Division

4433 Chesapeake Drive
Charlotte, NC 28297-8804

L

Telephone: (704) 399-7441
Fax: (704) 398-7507

Replacement Parts/Orders or Inquiries
Telephone: (704) 398-7653

SUPPORT24 PROGRAM
1-800-525-1560
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Those responsible for the application and use of this equipment must
satisfy themselves that all necessary precautions have been taken to assure
that any applicable laws, regulations, codes, standards and safety measures
have been met for assembly and installation.

operator aware of further safety considerations.

This manual and all installation and assembly drawings should be read and
., understood prior to any assembly and operation of this equipment.
#) Throughout this manual special highlighted notes are made to make the

WARNING: Filter and cooler media are flammable. Before any welding or
flame cutting (inside or outside) is done, all media must be isolated and
" protected from possible contact with heat, sparks or fire. If installed,

evaporative cooler media can be protected by keeping it thoroughly wet.

filter media should be treated as combustible solids.

Smoking should be banned in the area of the filter system. The filter
system should not ingest lighted cigarettes or any other burning object. The

Welding should be performed only when appropriate fire protection
equipment is immediately available. If installed, Evaporative Cooler Media
must be completely wet with water.

Personnel performing maintenance operations should wear adequate
protection apparatus. To avoid personal injury, property damage or death,
disconnect all electrical circuits before maintenance or repair operations.

THE FOLLOWING CONVENTIONS ARE USED THROUGHOUT THIS MANUAL

ltalic

D,

type is used for referencing and emphasis

lists for sequential steps in procedures

check lists are used for visual maintenance inspections
this font is used for procedural component settings

shaded text boxes contain special information

and safety notes; failure to adhere to all safety
precautions may result in personal injury, property

damage or death

1.00” [25.40 mm]

2.00"x 3.00"x6.00"

[50.80 x 76.20 x 152.40 mm]

Left/ Right Orientation

Abbreviations

all measurements are in inches
followed by millimeter conversions

all dimensions are in inches
wide X deep X high
followed by millimeter conversions

typical left and right orientation is
given with the presumption that the
observer is looking in the direction
of air fiow

are listed in an appendix




General Safety Considerations

Pneumafil air filtration and air conditioning products are custom designed and
built to operate safely, reliably, and efficiently. Safety hazards can be created if
your Pneumafil equipment is not properly cleaned, maintained, and operated.

It is important that you establish operation and maintenance procedures that
protect personnel, other equipment, and facilities. This manuali is intended as a
guide only to assist you in the preparation and implementation of your in-house
safety, operation, and maintenance procedures.

Your Pneumafil air filtration and air conditioning equipment was designed and
built specifically to meet your particular processing requirements. You should
develop specific instructions that apply to the safe operation and maintenance of
this equipment in your facility.

In the operation and maintenance of this equipment, always
E comply with all applicable state and federal EPA/OSHA
standards and any other applicable federal, state, and local
regulations. ‘ '

Personnel Training

As part of your in-house procedures, all operating and maintenance personnel
should read and understand the contents of this manual before working on the air
filtration and air conditioning equipment.

The thorough training of operating and maintenance personnel is vital to the safe
use of your air filtration and air conditioning equipment.

All personnel should be instructed under the supervision of experienced
individuals and should adhere to the safety precautions set forth in this manual. .

Do not allow any personnel to operate or perform maintenance on the equipment
until they have demonstrated a complete understanding of the equipment and its
operation.

Re-train and test individuals regularly to maintain a high level of proficiency and
effectiveness. ‘
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General Safety Instructions

10

11

Do not operate or perform maintenance on this equipment until you read
and become familiar with the information contained in this manual.

Only trained and authorized personnel should be permitted to operate or
maintain this equipment.

Do not operate the equipment unless all covers, guards, doors, and
electrical systems are in place, fully secured, and operational. Never run
machinery when a guard is removed.

Before performing any maintenance function; dlsconnect lock out, and tag
the electrical power supply to the equipment.

Never attempt to remove foreign objects or materials from machinery,
drives, or other moving parts while the equipment is operating.

Pneumafil equipment is produced with standard instruction and warning
decals affixed to the machine and controls. These are attached to the part
or surface of the equipment where a safety hazard to operating or
maintenance personnel could exist.

& protection.

Warning labels are placed around the machinery for your

Read and comply with all warning instructions and maintain
them so that they are visible. Contact Pneumaﬁl for
replacements as needed.

Follow the “Confined Space Entry” procedures in the following section
before entering the filter housing to perform maintenance activities. '

Do not perform any maintenance on the roof of the equipment without
providing fall protection as described under the “Fall Protection” heading
that follows. '

Follow all operating parameters regarding airflow rates, pressure drops,
inspection, and cleaning cycles, etc. as specified by Pneumafil.

It is potentially hazardous to operate the filter at other than its designed
pressure, temperature, and humidity. Using it for other than its designed
purpose can also be dangerous. Consult Pneumafil before altering these
conditions.

Pneumafil representatives will answer your questions on the safe
operation and maintenance of this equipment. Contact them if you need
assistance.

- vii -



Confinéd Space Entry

1.

Prior to entry, anailyze the area to be entered to determine if any
hazardous conditions exist.

“An employee should not enter a confined space unless provisions have

been made for constant communication with another employee in the
immediate vicinity who is not in the confined space. Provisions should be
made for adequate rescue procedures.

Fall Protection

If, at any time, it is necessary to work on an elevated filter or structure, fall
protection should be used. This may be a restraint harness, catwalk and railing,
or elevated safety platform. Authorized and trained maintenance personnel only
should perform this work.

Personal Safety

The highest priority a person can have on the job is personal safety. This is not a
subject that should be thought about only at safety meetings. On the job, one
thoughtless and careless act can alter the lives and futures of many people. The
following guidelines are a minimum to be adhered to in an industrial environment.

1

Never wear loose clothing, ties, long hair, rings, or watches around
operating machinery. ‘

Always dress for your work with safety in mind. Wear safety glasses if
there is any danger of airborne flying particles. Wear safety goggles and
safety shields if there is any danger of splashing chemicals. Special
clothing might be required, such as coveralls, hard hats, protective gloves,
safety shoes, ear protection, etc. Ask your supervisor what safety
equipment is required for the job.

Know your work area. Keep your work area clean and free of hazards that
may cause falls, eye injury, or injury to feet and hands. Wipe up oil and
grease spills immediately.

Do Not alter the mechanical or electrical parts of equipment in work area
unless you are authorized and technically qualified to do so.

Always lock-out and tag the electrical disconnect switches before making
adjustments or performing maintenance on powered equipment.

Obey all of the rules of the company’s safety program. If you have any-
doubts or questions about safety, ask — when in doubt, check it out.

Report any new hazards to your supervisor as soon as you see them.

Know the location of safety equipment such as fire extinguishers,
emergency shower, eyewash station, first aid station, etc.

Read and heed all warning and danger signs. If their meaning is not clear,
ask.

- Viii -



Electrical Safety

Pneumafil air filtration and air conditioning equipment is built to the latest edition
of applicable electrical codes. Care should be taken to ensure that your
applicable local codes are met. As with any mechanical or electrical equipment,
always observe extreme caution and all standard safety rules for locking out
electrical equipment. Work in two man teams when performing maintenance. The
following safety guidelines for the service of electrical equipment should always
be adhered to:

1 All electrical equipment must be properly grounded.
2 All wiring must conform to national and local electrical codes.
3 Do not bypass or jumper any electrical safety equipment in an attempt to

operate the filter.

4 Start motors one at a time, allowing a 3-5 second delay between motors
starts as applicable.

5 Before beginning any repair, maintenance, or lubrication procedures, shut-
off and lock-out and tag the electrical power.

Fire Protection

Supplementary fire protection should also be installed as follows:

1 Approved portable fire protection equipment (by others) near the filter and
related equipment, including processes operated in conjunction with the
filter, is recommended. Install in accordance with NFPA 10, “Standard for
Portable Fire Extinguishers.”

Fire Prevention

To reduce the risk of fire during operation and prevent fires from occurring either
in or around the filter unit, take the following precautions:

1 Clean the inside and outside of the filter housing to prevent heavy dust
accumulation.

2 Do not store combustible products or any other material near the filter
where it could be ignited by a fire in the filter.

3 Maintain moving equipment including belt drives, bearings and bushings
to prevent friction heating from igniting nearby combustible materials.

X -
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FILTER INLET INSTALLATION INSTRUCTIONS

GENERAL STORAGE INSTRUCTIONS FOR INLET FILTER ASSEMBLY:

Upon receipt of system components, the installation contractor should store the
components in a clean dry area or adequately protect the equipment to prevent
corrosion and damage in storage.

Filters, other media, plastic piping, electrical components, paint, and other plastic
components must be stored in a clean, dry, well ventilated interior environment
not exceeding 120° F (48.8° C), and the components must be stored in their
original packing.

All large components of the filter inlet shall be properly supported on a level
surface on proper blocking (dunnage) while in storage to prevent distortion or
warpage that could adversely effect final assembly. The material should be kept
clean and dry to avoid corrosion and damage during storage

Filter elements and frames require protection from airborne contaminants during
construction. Prior to installation, store filters and frames in a clean, dry, and
~vermin free location. Avoid prolonged exposure to temperature over 120°F
(48.8°C) for longer than 8 hours, which could damage filter elements.

Keep the filters sealed in their original shipping packages until they are ready to
be installed.

Provide approved portable fire protection equipment near the filter and related
equipment, including processes operated in conjunction with the filter. Install in
accordance with NFPA 10, "Standard for Portable Fire Extinguishers."

When in doubt, please contact Pneumafil for assistance.
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FILTER INLET INSTALLATION INSTRUCTIONS

GENERAL INSTRUCTIONS FOR INLET FILTER ASSEMBLY:

1. Prior to filter house installation, the contractor should review and become familiar
with:

a) All drawings included in the installation drawing package (see list at end of this
document)

b) All safety precautions listed under the “General Safety Considerations” section.

c) In addition, perform a final check per the section “Prior to Filter Installation”
before system startup.

2. Upon receipt of equipment, all items should be inventoried against the packing
list provided with shipment, and Pneumafil's Bills of Materials. Any shortages or
damage to equipment MUST BE NOTED on the bill of lading and packing list at
the time of receipt. A copy of the signed packing list and bill of lading must be
forwarded to Pneumafil Logistics and Siemens Westinghouse with
documentation for corrective action. Failure to provide notice of deficiencies at
time of receipt will result in rejection of subsequent claims of shortages and
shipping damage.

3. Shortages or damages not properly documented at time of receipt will be
handled as replacement orders and will require an appropriate purchase order

4. Flat sections (wall, roof, and floor panels) and modules are to be lifted by the
lifting lugs or lifting eyes. Spreader bars (provided by others) should be used for
lift. Only vertical lifts should be performed. Proper dunnage must be provided
between panels to prevent distortion and warpage during storage and handling.

5. It is recommended that all lifting lugs be used when handling components. Some
wall panels may require only two lugs when positioning. This should be the only
time two lugs are used. Excessive deflection during transport, storing and
installation may damage the caulking and surface finishes. Cost of repairing
such damage will be the responsibility of the party causing the damage.

6. Prior to any welding or other spark/flame producing process, all media, filters,
and other flammable items must be removed from the inlet assembly. If these
items burn the inlet system may be completely destroyed.

7. Prior to inlet erection, the structural steel foundation should be level to within
+1/8". Any deficiency shall be corrected before the inlet system installation can
proceed. ‘

PNEUMAFIL CORPORATION Project Name: Pacific Rim Energy
Document Title: inlet Filter Installation Instructions Document No.: XX-4NOTE
Issue Date: 6/15/05 | Issued by: Huong Vu Filename: 00C34 Revision No.: B

This drawing contains information proprietary to Pneumafil Corporation. It is submitted in confidence and is to | Sheet 4 of 19
be used solely for the purpose for which it is furnished and should not be reproduced, transmitted, disclosed
of used in whole or in part without written authorization of Pneumafil Corporation.




10.

11.

12.

13.

14.

FILTER INLET INSTALLATION INSTRUCTIONS

Individual system components shall be erected (plumb and square) to a
tolerance of 1:1000. The total system must be erected to a tolerance of 1:750.

During the progressive steps of inlet erection, do not tighten module-to-module
connection hardware completely. This will ease the alignment of the components.
After the system is fully erected and all gaps removed, the hardware shall be
tightened by a full impact of a man using an ordinary spud wrench.

All field welding and acceptance criteria shall be to the current edition of AW.S.
D1.1 or equivalent. All welding inspection shall be reviewed and signed off by a
CWI. Failure to provide proper welding and certification may void warranty on
equipment.

It is our recommendation that class E70XX electrode welding rod be used on
carbon steel for the filter house system. Electrodes to be provided by others.
Use a 3009 filler rod material or equivalent when welding stainless to carbon steel
(non-structural joints only) & 308 filler rod material or equivalent when welding
stainless to stainless per AW.S D1.6. In any event, the welding material shall
comply with industry standards and code requirements.

Use rubber matting covered with plywood on floor under scaffolding that is
constructed to minimize damage to painted surfaces.

All painted and galvanized coating damages due to handling, assembling and
welding must be repaired. Refer to the appropriate section for coating repair
information. All intermittent or skip welds shall be caulked between welds
per the applicable SWPC contract specification. Failure to use the proper
caulking and installation procedure will lead to premature failure and any
subsequent repair charges will be the responsibility of the installing party.

For all galvanized areas requiring welding, the galvanizing shall be ground
away (back to bare metal) prior to welding.

Before starting up the system, all field bolted connections in the clean air path
downstream of filter elements (except where noted) shall have fasteners
completely removed after component welding is complete. Fasteners should be
counted as installed and counted as removed. This will eliminate any possibility
of a fastener entering the turbine inlet. Once the system is fully erected and all
coating repairs are complete, inspect the clean air plenum thoroughly and
remove any debris that could be ingested into turbine during operation. All bolt
holes shall be properly sealed and coated to prevent premature corrosion
between panels.
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FILTER INLET INSTALLATION INSTRUCTIONS

STRUCTURAL STEEL INSTALLATION:

3.
4.
5.

Reference drawings XX-2, XX-3, XX-4 and XX-4BOM for installation of structural
steel. »

Structural steel fasteners shall be tightened in accordance with “THE TURN OF
THE NUT METHOD” as described in the Manual of Steel Construction, Allowable
Stress Design, 9" edition. (Specification for Structural Joints using ASTM A325
bolts)

Top of steel elevation is 244.1 [9.61”] above Grade 00 (shown on Dwg XX-3 view
A-A).

See XX-2 and XX-3 for foundation and base plate details.
See XX-4 for part marking.
All steel are A36, hot dip galvanized.

INLET FILTER HOUSE COMPONENT ARRANGEMENT

Refer to drawing XX-4 for full exploded view of the inlet filter house and section details.
Refer to the installation drawing list and bill of material on this drawing for individual
drawing for a specific section of the filter house. Also, see page 18 for list of installation
drawings.

FILTER MODULE, CLEAN AIR PLENUM & HOOD INSTALLATION

Reference drawings XX-4, XX-4BOM, XX-57, XX-57BOM, for lifting & installation of the

Clean Air Plenum, Filter Modules, and Weatherhoods.

1.

Install the front plenum floor panels and front wall (Items 1, 2, 3, 4 and 23) onto
the support steel. Position front floor per the location on drawings XX-1 & XX-2.
Align rear floors and bolt together using 3 '2” long pull-up bolts. Verify the flange
on the front wall panel is properly aligned with the turbine centerline and
the filter house inlet flange centerline (See Dwg XX-2 Sht 1 of 2). Tack weld
floor to support steel after it has been properly located.

2. To assist in easier access of connecting and routing from the provided drain
elbow under the filter floor, install the pipe before the filter module is placed in
position and tack welded to steel. The customer supplied drain piping is to be
routed to an area of choice. The drains are provided with plugs.

3. Position LH & RH level 1 filter modules onto support steel and align to the clean
air plenum floors. Tack weld filter modules in place. Bolt modules together
through the pass thru walls.
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FILTER INLET INSTALLATION INSTRUCTIONS

4, Position LH & RH level 2 filter modules onto level 1 modules. Tack weld filter
modules in place. Bolt modules together at roof/floor interface and at the pass
thru walls.

5. Position LH & RH level 3 filter modules onto level 2 modules. Tack weld filter
modules in place. Bolt modules together at roof/floor interface and at the pass
thru walls.

6. Prior to installing the hoods, all joints on the air entering face of the filter modules

must be seal welded. Once the hoods are installed, these joints will not be
accessible for welding.

7. Install hood knee braces (XX-4) to all filter modules (XX-4). Install hood side-
panels and secure to filter modules.

8. Position the LH & RH rain hood panels onto knee braces and filter modules. Bolt
components together. Caulk all bolted joints.

CAUTION

Use temporary bracing to stabilize clean air plenum panels until all panels,
support columns and support bracing have been fully bolted.

Reference drawing XX-57 for the following items:

9. Position RH lower clean air plenum walls (Items 6, 8 & 10) onto plenum floor and
align/bolt to the downstream edge of the filter module. After aligning the RH lower
plenum side walls to the plenum floor and RH side filter module bolt side wall
panels to the angle clips on the plenum floor, to each other and the RH filter
module.

10.  Position RH middle - rear plenum wall (Item 12) onto lower - rear plenum wall
(Item 6). Align/bolt middle — rear wall (ltem 12 to the downstream edge of the
filter module and RH lower - rear plenum wall ltem 6). Position the remaining RH
middle — center and middle - front plenum side walls (ltems 14 -and 16) onto
lower — center and front plenum walls (Items 8 and 10). Align/bolt RH middle wall
panels (Items 14 and 16) to the RH lower plenum side walls (Iltem 8 and 10).

11.  Position RH upper rear plenum side wall (ltem 18) onto middle rear plenum wall
(Item 12). Align/bolt upper - rear wall (ltem 18 to the downstream edge of the
filter module and middle plenum wall Item 12).

12.  Position RH upper — front plenum side wall (Item 20) onto middle — center and
front plenum walls (Iltems 14 and 16). Align/bolt RH upper — front wall panel (ltem
20) to the RH middle — center and front plenum walls (Iltem 14 and 16).

13.  Position LH lower clean air plenum walls (ltems 5, 7 & 9) onto plenum floor and
align/bolt to the downstream edge of the filter module. After aligning the RH lower
plenum side walls to the plenum floor and RH side filter module bolt side wall
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14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24,

25.

FILTER INLET INSTALLATION INSTRUCTIONS

- panels to the angle clips on the plenum floor, to each other and the RH filter

module.

Position LH middle - rear plenum wall (ltem 11) onto lower - rear plenum wall
(Item 5). Align/bolt middle — rear wall (Item 11 to the downstream edge of the
filter module and LH lower - rear plenum wall Item 5).

Position the remaining LH middle — center and middle - front plenum side walls
(Items 13 and 15) onto lower — center and front plenum walls (ltems 7 and 9).
Align/bolt LH middle wall panels (Items 13 and 15) to the LH lower plenum side
walls (Item 7 and 9).

Position LH upper rear plenum side wall (Iltem 17) onto middle rear plenum wall
(Item 11). Align/bolt upper - rear wall (Item 17 to the downstream edge of the
filter module and middle plenum wall ltem 11).

Position LH upper — front plenum side wall (ltem 19) onto middle — center and
front plenum walls (Items 13 and 15). Align/bolt LH upper — front wall panel (ltem
19) to the LH middle — center and front plenum walls (ltems 13 and 15).

Position front vertical support columns and plates (Items 26 (Qty 2) and 27) in the
plenum floor locating pocket. Tack weld in place.

Position horizontal pipe supports (ltems 28, Qty 4) between vertical support
columns, align and tack weld in place maintaining vertical alignment.

Position horizontal pipe supports (Items 31 and 33) between filter module and
vertical support columns, align and tack weld in place maintaining vertical
alignment.

Position horizontal pipe supports (ltems 29, Qty 4) between vertical support
columns and side walls. Align and tack weld in place maintaining vertical
alignment of the side walls.

Position diagonal pipe supports (ltems 32 and 34) between the horizontal pipe
supports and the vertical support columns, align and tack weld in place
maintaining vertical alignment of the vertical support columns.

Position diagonal pipe supports (Iltem 35) between the horizontal pipe supports
and the vertical support columns, align and tack weld in place maintaining
vertical alignment of the vertical support columns.

Position RH and LH front roof panels (Items 24 and 23) over the side walls and
vertical support columns. Align the two front roof panels with each other and
insert bolting hardware to draw them up. Align the front roof panels with the side
walls and tack weld in place.

Position RH and LH rear roof panels (ltems 22 and 21) over top of the filter
modules and behind the front roof panels (ltems 24 and 23). Insert the bolting

PNEUMAFIL CORPORATION Project Name: Pacific Rim Energy

Document Title: Inlet Filter Installation Instructions Document No.: XX-4NOTE

Issue Date: 6/15/05 | Issued by: Huong Vu Filename: 00C34 Revision No.: B

This drawing contains information proprietary to Pneumafil Corporation. It is submitted in confidence and is to | Sheet 8 of 19
be used solely for the purpose for which it is furnished and should not be reproduced, transmitted, disclosed
of used in whole or in part without written authorization of Pneumafil Corporation.




26.

27.

28.

20.
30.

31.

32.

FILTER INLET INSTALLATION INSTRUCTIONS

hardware and align/bolt the rear roof panels together. Align the RH and LH rear
roof panels with the side walls and tack weld in place.

Align the filter house and verify the flange on the front roof panels is properly
aligned with the turbine centerline and the filter house inlet flange centerline (See
Dwg XX-2 Sht 1 of 2).

After all clean air plenum panels and filter module have been properly aligned
and pulled tightly together, weld all joints in accordance with notes and sectional
details on drawing XX-4.

Weld all internal support column/brace joints and remove hardware where
required.

All joints between filter module levels on the upstream side shall be seal welded.

All joints on the outside of the unit must be seal welded. Inside joints of the inlet
filter house shall be intermittent welded (2" on 12” centers), unless noted
otherwise, except for the plenum to filter module floors. This seam is to be seal
welded.

All erection hardware downstream of filters (except where noted) must be
removed after installation is complete.

All lifting eyebolts used in the erection shall be removed and the appropriate
hardware inserted. The hardware shall then be seal welded and the damaged
coating repaired with cold galvanizing compound (supplied by others).

PLATFORMS, HANDRAILS, AND ACCESS LADDER INSTALLATION:

Refer to drawings XX-4, and XX-4BOM for installation of Platforms, Handrails, and

Ladder.
1. Position lower platform support posts onto foundation pads and temporarily brace
in an upright position.
2. Install handrails around all platforms (while on the ground). Align and attach 2
level platform to module base and to top of support columns.
3. Install upper level platform support posts and platform assemblies onto the lower
platforms and secure platform to module base.
4. Install caged ladder through upper two platform frames. Secure ladder to support
pads and to both platforms with hardware provided.
5. Install lower access stair per detail on XX-4.
6. Install and adjust safety gates on all ladder access points.
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FILTER INLET INSTALLATION INSTRUCTIONS -

RECHECK TO INSURE THAT SYSTEM IS PROPERLY ALIGNED AND LEVEL.

IMPORTANT: Ensure that all hardware is secure and all temporary blocking,
bracing, etc., are removed at completion of installation process.

CLEAN ALL INTERNAL SURFACES THOROUGHLY: There must be absolutely NO
dirt or debris remaining inside the system after installation.

ELECTRICAL INSTALLATION:

Use dréwings XX-5, XX-6, XX-7, XX16, XX-17, XX-51 and XX-51-BOM to install
electrical. Refer to XX-20 for instrument set points.

RECOMMENDED CAULKING PROCEDURE AND COMPOUND (BY OTHERS):

1. All intermittent welds must be caulked between welds per specification.

2. Caulk should be applied after priming and before intermediate or topcoat
painting.

3. Caulk beads shall be the same size as the joint weld beads and shall be

uniform within 20% of bead size; however, no caulk bead shall exceed 4",

4. Caulk tails shall not exceed 3/16”.

5. Surfaces where caulk to be applied shall be dried and clean to ensure
adhesion.

6. Caulk should be silicone and asbestos free.

7. Caulk should be of the one-part formula type and be able to be applied with a
standard caulking gun.

8. Caulk must be paintable, polyurethane-based caulk is preferred. (Ex.-Vulkem
116 or equivalent)

9. Caulk should be water resistant after cure and formulated to withstand and
remain elastic between the temperature range from -20°F to + 150°F.
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FILTER INLET INSTALLATION INSTRUCTIONS

PRIOR TO FILTER INSTALLATION:

1. Complete the inlet filter assembly by welding and bolting all joints as required,
and clean all repair areas.

2. Check all electrical connections to ensure they are completely secured. Close all
junction boxes and latch. ,

3. Confirm all electrical circuits, conduit, and cable are properly terminated.

4. Confirm all instruments have been properly calibrated and are functional.

5. Confirm all lighting and receptacle circuits located in the filter inlet are energized.

6. Make sure all installed hardware used to assemble the inlet filter is firmly
tightened. Hardware remaining inside inlet filter downstream of filters after
assembly must be welded nut to bolt to prevent nut from backing out, and shall
only be stainless steel. :

7. Inspect the clean air plenums to make sure they are clean and contain no loose
trash, hardware, or debris. Remove any debris and vacuum or wash down all
surfaces and ledges that may hold debris.

8. Inspect the filter modules and make sure no loose debris is present inside the
modules. Look over all crevices and ledges that could collect dirt and debris.
Restrict access to the clean air plenum and filter modules. All temporary erection
and shipping bracing must be removed.

10.  All downstream ducting must be installed and sealed to prevent debns from
entering the clean air side of the filter house.

11.  All temporary erection and shipping bracing must be removed.

12.  Inspect the clean air plenum to ensure all seam joints are seal welded.

13.  All welding, electrical, finish repairs, etc. must be completed inside the inlet filter
house.

14.  All welding to galvanized surfaces shall be repaired with cold galvanizing
compound.

15.  Inspect the filter retaining hardware to ensure the ends of all threaded rods are
upset so that wingnuts cannot be removed. Verify that the threaded rods are
securely attached, and there is no missing or damaged attached component.

16.  All damaged paint surfaces must be repaired per the coating manufacturer's
product recommendation. (See "Repair of Coating Damage" section)
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17.

FILTER INLET INSTALLATION INSTRUCTIONS

Close and seal all module doors and access hatch to prevent contamination of
the plenums.

FILTER ELEMENTS INSTALLATION:

Refer to the exploded view on Drawing XX-4, sheet 1 and the following steps:

5.
6.

Final Filter Installation:

Align filter clips in 6 o'clock and 12 o'clock position.

Align the filter so that the rear flat sides are in the horizontal orientation. Insert
the filter through the frame aperture, and verify that the filter is centered in the
opening. Ensure that the gasket is compressed and sealed around the filter
header and the grid. Ensure there is no gap between the filter header and
holding frame to allow air bypass.

Rotate the filter clips to the 9 o'clock and 3 o'clock position, and secure filter with
provided wingnuts. Tighten wingnuts to compress filter gaskets to 50% of their
original depth. No gaps between the filter gasket and filter module grid will be
permitted.

Refer to drawing, XX-51, sheet 4, for differential pressure sensing sampling point
installation.

Pre-Filter Installation:

Prior to installing the Pre-filter install the Pre-filter Support clip (item 34 on XX-4).

Pre-filter may have an airflow arrow mark on the side, ensure the arrow is
pointed toward the final filter. Reference airflow details shown on drawing XX-1,
sheet 2 for the correct orientation of filters.

After the final filter is installed, attach the pre-filter to the face of the final filter.

Rotate the filter clips to the 9 o'clock & 3 o'clock position and tighten the
wingnuts.

To prevent crushing the pre-filter, do not over tighten the wingnuts.
The inlet filter system should be ready to operate.

SURFACE COATING INFORMATION

The components of this system have been finished as follows:
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FILTER INLET INSTALLATION INSTRUCTIONS

Filter Modules and Clean Air Plenum: Painted Carbon Steel

Interior & Exterior:

Metal preparation: Sandblast per SSPC-SP10, surface profile 1-2 mils
(25-50 microns)

~ Interior & Exterior:

Prime coat: Ameron Dimetcoat 9HS [3-4 mils (75-100 microns) DFT], Color: Green

Top coat: In field, supplied and applied by others, if required.
Structural Steel Hot Dip Galvanized

Hoods Galvanealed

Hood supports: Hot dip galvanized

Handrails, ladder & platform: hot dip galvanized
Hot dip galvanized coatings are in accordance with ASTM A123.

Touchup
1 gal. Amercoat 68HS for touching up Dimetcote 9HS coating

1 gal. of Thinner, Amercoat 65 for mixing
1 gal. of Thinner, Amercoat 12 for cleaning

REPAIR OF COATING DAMAGE (DIMETCOTE 9HS):

1. Ameron Dimetcote 9HS coating that has been damaged due to welding and
handling can be repaired as follows:

a. Mechanically remove any areas of loose paint, rust, etc. with a wire brush
to SP2 or SP3.

b. Lightly sand edges of repair area to feather edge the perimeter of the paint
area to be repaired.

C. Apply Amercoat 68HS to the repaired area in accordance with the paint
manufacturer's product data sheet. This can be applied over bare metal
and does not need a specific blast profile to ensure adhesion.
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FILTER INLET INSTALLATION INSTRUCTIONS

REPAIR OF COATING DAMAGE (GALVANIZED):

1.

Localized damaged areas due to welding should be wire brushed clean and can
be touched up using a cold galvanizing compound as recommended by the
coating manufacturer's product data sheet.

Repairs to damaged galvanized coatings with cold galvanizing compound shall
be in accordance with ASTM A780.

GENERAL SAFETY CONSIDERATIONS

Pneumafil air filtration and air conditioning products are custom designed and built to
operate safely, reliably, and efficiently. Safety hazards can be created if your
Pneumafil equipment is not properly cleaned, maintained, and operated.

It is important that you establish operation and maintenance procedures that protect
personnel, other equipment, and facilities. This manual is intended as a guide only to
assist you in the preparation and implementation of your in-house safety, operation,
and maintenance procedures.

Your Pneumafil air filtration and air conditioning equipment was designed and built
specifically to meet your particular processing requirements. You should develop
specific instructions that apply to the safe operation and maintenance of this
equipment in your facility.

e Personnel Training

As part of your in-house procedures, all operating and maintenance personnel should
read and understand the contents of this manual before working on the air filtration
and air conditioning equipment.

The thorough training of operating and maintenance personnel is vital to the safe use
of your air filtration and air conditioning equipment.

All personnel should be instructed under the supervision of experienced individuals
and should adhere to the safety precautions set forth in this manual.

Do not allow any personnel to operate or perform maintenance on the equipment
until they have demonstrated a complete understanding of the equipment and its
operation.
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FILTER INLET INSTALLATION INSTRUCTIONS

Re-train and test individuals regularly to maintain a high level of proficiency and
effectiveness.

e General Safety Instructions

1 Do not operate or perform maintenance on this equipment until you read and
become familiar with the information contained in this manual.

2 Only trained and authorized personnel should be permitted to operate or
maintain this equipment.

3 Do not operate the equipment unless all covers, guards, doors, and electrical
systems are in place, fully secured, and operational. Never run machinery
when a guard is removed.

4 Before performing any maintenance function; disconnect, lock out, and tag
the electrical power supply to the equipment.

5 Never attempt to remove foreign objects or materials from machinery, drives,
or other moving parts while the equipment is operating.

6 Pneumafil equipment is produced with standard instruction and warning
decals affixed to the machine and controls. These are attached to the part or
surface of the equipment where a safety hazard to operating or maintenance
personnel could exist.

7 Follow the “Confined Space Entry” procedures in the following section before
entering the filter housing to perform maintenance activities.

8 Do not perform any maintenance on the roof of the equipment without
providing fall protection as described under the “Fall Protection” heading that
follows.

9 Follow all operating parameters regarding airflow rates, pressure drops,

inspection, and cleaning cycles, etc. as specified by Pneumafil.

10 It is potentially hazardous to operate the filter at other than its designed
pressure, temperature, and humidity. Using it for other than its designed
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FILTER INLET.INSTALLATION INSTRUCTIONS

purpose can also be dangerous. Consult Pneumafil before altering these
conditions.

Pneumafil representatives will answer your questions on the safe operation
and maintenance of this equipment. Contact them if you need assistance.

Confined Space Entry

Prior to entry, analyze the area to be entered to determine if any hazardous
conditions exist.

An employee should not enter a confined space unless provisions have been
made for constant communication with another employee in the immediate
vicinity who is not in the confined space. Provisions should be made for
adequate rescue procedures.

Fall Protection

If, at any time, it is necessary to work on an elevated filter or structure, fall protection
should be used. This may be a restraint harness, catwalk and railing, or elevated
safety platform. Authorized and trained maintenance personnel only should perform
this work.

Personal Safety

The highest priority a person can have on the job is personal safety. This is not a
subject that should be thought about only at safety meetings. On the job, one
thoughtless and careless act can alter the lives and futures of many people. The
following guidelines are a minimum to be adhered to in an industrial environment.

1

Never wear loose clothing, ties, long hair, rings, or watches around operating
machinery.

Always dress for your work with safety in mind. Wear safety glasses if there is
any danger of airborne flying particles. Wear safety goggles and safety
shields if there is any danger of splashing chemicals. Special clothing might
be required, such as coveralls, hard hats, protective gloves, safety shoes, ear
protection, etc. Ask your supervisor what safety equipment is required for the
job. »

Know your work area. Keep your work area clean and free of hazards that
may cause falls, eye injury, or injury to feet and hands. Wipe up oil and
grease spills immediately.
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FILTER INLET INSTALLATION INSTRUCTIONS

4 Do Not alter the mechanical or electrical parts of equipment in work area

; unless you are authorized and technically qualified to do so.

5  Always lock-out and tag the electrical disconnect switches before making
adjustments or performing maintenance on powered equipment.

6 Obey all of the rules of the company’s safety program. If you have any-doubts
or questions about safety, ask — when in doubt, check it out.

7 Report any new hazards to your supervisor as soon as you see them.

8 Know the location of safety equipment such as fire extinguishers, emergency
shower, eyewash station, first aid station, etc.

9 Read and heed all warning and danger signs. If their meaning is not clear,
ask. .

e Electrical Safety

Pneumafil air filtration and air conditioning equipment is built to the latest edition of
applicable electrical codes. Care should be taken to ensure that your applicable local
codes are met. As with any mechanical or electrical equipment, always observe
extreme caution and all standard safety rules for locking out electrical equipment.
Work in two man teams when performing maintenance. The following safety
guidelines for the service of electrical equipment should always be adhered to:

1 All electrical equipment must be properly grounded.
2 All wiring must conform to national and local electrical codes.
3 Do not bypass or jumper any electrical safety equipment in an attempt to

operate the filter.

4 Start motors one at a time, allowing a 3-5 second delay between motors
starts as applicable.

5 Before beginning any repair, maintenance, or lubrication procedures, shut-off
- and lock-out and tag the electrical power.

¢ Fire Protection

Supplementary fire protection should also be installed as follows:

1 Approved portable fire protection equipment (by others) near the filter and
related equipment, including processes operated in conjunction with the filter,
is recommended. Install in accordance with NFPA 10, “Standard for Portable
Fire Extinguishers.” '

PNEUMAFIL CORPORATION Project Name: Pacific Rim Energy
Document Title: Inlet Filter Installation Instructions Document No.: XX-4NOTE
Issue Date: 6/15/05 | Issued by: Huong Vu Filename: 00C34 Revision No.: B

This drawing contains information proprietary to Pneumafil Corporation. It is submitted in confidence and is to | Sheet 17 of 19
be used solely for the purpose for which it is furnished and should not be reproduced, transmitted, disclosed
of used in whole or in part without written authorization of Pneumafil Corporation.




FILTER INLET INSTALLATION INSTRUCTIONS

o Fire Prevention

To reduce the risk of fire during operation and prevent fires from occurring either in
or around the filter unit, take the following precautions:

1 Clean the inside and outside of the filter housing to prevent heavy dust

accumulation.

2 Do not store combustible products or any other material near the filter where
it could be ignited by a fire in the filter.

3 Maintain moving equipment including belt drives, bearings and bushings to
prevent friction heating from igniting nearby combustible materials.

INLET FILTER HOUSE COMPONENT ARRANGEMENT AND INSTALLATION

DRAWING LIST:

Pneumafil

Sheet

Revision

Drawing Number Number Letter Title

7-22169-XX-1 1-3 A General Arrangement

7-22169-XX-2 1-2 A Loading & Foundation

7-22169-XX-3 1 A Structural Steel Arrangement

7-22169-XX-4 1-5 A Field Installation — Inlet Air Filtration System 2 Stage
Static

7-22169-XX-4BOM 1 A Bill of Material

7-22169-XX-4NOTE 1 B Installation Instructions

7-22169-XX-5 1-3 A Module Wiring Diagram (NEMA 4)

7-22169-XX-6 1 A Control Panel Assembly (NEMA 4)

7-22169-XX-6BOM 1 A Bill of Material

7-22169-XX-7 1 A Control Panel Enclosure Sub-Panel Assembly
(NEMA 4)

7-22169-XX-7BOM 1 A Bill of Material

7-22169-XX-16 1 A Control Panel Enclosure Sub-Panel Assembly
(NEMA 4)
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FILTER INLET INSTALLATION INSTRUCTIONS

Pneumafil Sheet | Revision Title

Drawing Number Number Letter
7-22169-XX-16BOM - 1 A Bill of Material
7-22169-XX-17 1 A Disconnect Switch 480VAC (NEMA 4)
7-22169-XX-17BOM 1 A Bill Of Material
7-22169-XX-20 1 A P & ID Air Inlet Filtration System 2 Stage Static
7-22169-XX-41 1-2 A Filter House Centroid & Component Weights
7-22169-XX-51 1-4 A Electrical Shop & Field Installation (NEMA 4)
7-22169-XX-51BOM 1-2 A Bill of Material
7-22169-XX-57 1 A Field Installation-Clean Air Plenum
7—22169-XX-57BOM 1 A Bill of Material
7-22169-XX-980M - A Operation & Maintenance Manual

See Reference Drawing XX-4 for the full exploded view of the inlet filter house and
section details. See Section VI of O&M manual for all ABOVE drawings.

APPENDIX
° Material Safety Data Sheets Index

Amercoat 68HS Paint
Amercoat 65 Thinner
Amercoat 12 Thinner
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MULTI-STAGE STATIC FILTRATION SYSTEM PAGE 1
SIEMENS-WESTINGHOUSE POWER CORPORATION ~ "PACIFIC RIM ENERGY" PROJECT

PNEUMAFIL SALES ORDER 7-22169 DOCUMENT 7-22169-XX-980M

AUGUST 2005

DESCRIPTIONS

The Multi-Stage Static Filter System incorporates a number of components. The
components used in each system are dependent upon the customer’s individual needs.
As such, each Multi-Stage Static Filter System is designed for a particular customer
application. This section describes the specific auxiliary components purchased under
this contract. Reference Drawing 7-22169-XX-1, Section VI.

A. GENERAL COMPONENT DESCRIPTION

1.

Weather Hoods

Weather Hoods are an economical way of cutting down on the ingestion

of rainwater into the filter compartment. Weather hoods create an
extremely low air pressure drop. The weather hoods protrude out from
the air entering face of the filter modules with nearly horizontal bottom
openings. Reference Drawing 7-22169-XX-1, Section V.

Bird Screens

Bird Screens, mounted on the air entering face of the filter modules, are
constructed of sixteen (16) gauge, galvanized steel, welded wire mesh.
They prevent large items (greater than 12.70 mm™* x 12.70 mm [0.50” x
0.50") from blocking the flow of air through the filters. They prevent
trash, birds and other wildlife from entering the filter compartments. Bird
Screens create a low resistance in the air stream. Reference Drawing
22169-XX-1, Section VI. '

Pre-Filter Inserts (Z-100) — Beverage Board

Pre-Filters are located inside the filter module. They are mounted in front
of the final filters and are constructed of synthetic, non-woven, polyester
fiber blend with a non-water soluble binder. The nominal dimensions are
609.60 mm x 101.60 mm x 609.60 mm [24.00” wide x 4.00” deep x
24.00” high]. The disposable filter element is encased in a beverage
board enclosure. The Pre-Filter Insert removes large dust particles from
the air stream, thereby extending the life of the more costly final filters.
Reference Drawing 7-22169-XX-1, Section VI.

Final Filters (TMP-95)

The model TMP-85, Final Filters are located inside the filter module.
They are held in the mild steel filter bank frame with clips and wing nuts.

* Reference Appendix E- List of Abbreviations



PACIFIC RIMENERGY , : PAGE 2

The media is a pleated, glass fiber fabric formed into mats and
integrated into a frame. Together, the media and frame form a self-
supporting, robust and lightweight filter cartridge. Each Final Filter is
equipped with a closed cell, Neoprene gasket on the downstream side
of the filter header to insure proper sealing to the mounting frame. Their
nominal dimensions are 609.60 mm x 304.80 mm x 609.60 mm [24.00”

wide x 12.00” deep x 24.00” high]. Reference Drawing 7-22169-XX-1,
Section VI.

B. SYSTEMARRANGEMENT

To view the system general arrangement, reference Drawing 7-22169-XX-1,
Section VI. To view an exploded isometric view of all of the major system
components and master bill of material, reference Drawing 7-22169-XX-4,
Section VI.

To view the system electrical schematic, reference Drawing 7-22169-XX-5,
Section VI.

1. General

The overall assembled, nominal dimensions of the filter system are
13,411 x 5,234 x 11,795 mm [528.00" wide x 206.07" deep x 464.36"
high].

The system is designed to mount on a structural steel support grid
mounted at grade 00. Reference Drawing 7-22169-XX-1, Section VI.

In the direction of airflow, the general arrangement of this system is:

v Weather Hoods

v Bird Screens
v Pre-Filter
4 Final Filters
v Clean Air Plenum
2. Platforms, Ladders, Handrails and Access Doors

One (1) caged ladder located on the right front corner of the right module
to allow access to the platforms located at the middle and upper level
modules. One (1) set of grated steps to access the lower module. Two
(2) grated service platforms with handrails and safety gates are externally
located to allow access to the middle and upper modules.

Each right side filter module is accessed via a door. The access doors
open outward and are equipped with a door handle and cylinder lock.
The doors can be opened from the inside by a push knob. The doors are
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equipped with a sealing gasket. The left side filter modules are accessed
by means of a walk through internal wall opening. -

3. Filter Modules

The six (6) filter modules are stacked three (3) high and arranged in a
side by side shape that feeds a centralized, common clean air plenum.
The clean air plenum is equipped with one (1) access hatch, and each
right side filter module is provided with one (1) access door.

C. ELECTRICAL COMPONENTS

The following is a listing and description of the major electrical components
and their function:

1. Control Panel (INF-JB1) |
(Reference Drawing #7-22169-XX-6 and XX-1, sheets 2 and 3)
The control panel (INF-JB1) is located adjacent to the handrail of the right
hand side platform on the first level. The INF-JB1 provides for 120/1/60
VAC and 48 VDC customer electrical connection.
The control panel includes:
a. Circuit breakers for branch circuits.

b. Indicator lights for various system functions.

C. DP Gauges for pressure monitoring and switches.

2. INF-JB1

The INF-JB1 provides for 120/1/60 VAC and 48 VDC customer electrical
connection.

3. INF-JB2
The INF-JB2 provides for differential préssure switch control.

4. Lights

Internal lights are provided in all filter modules for fiter system
maintenance.
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5. Convenience Outlets

A convenience outlet is provided on the lower right side filter module
as a local power source.

6. Differential Pressure Gauges

'Local indicators which show the pressure drop across the following
filter stages: Pre-filter and Final Filter, (reference Drawing #7-22169-
XX-6)

7. Differential Pressure Switch

The differential pressure switch provides an alarm signal to customer
in case of a high pressure drop (4” w.c.) across the total filter system.

II. INSTRUCTIONS

A. GENERAL INSTALLATION INSTRUCTIONS

For this project, Pneumafil provides a separate Installation Instructions (7-22169-
XX-4NOTE) which should be consulted prior to any assembly and operation of
this equipment. Reference all Safety Notes throughout both manuals.
Reference all Drawings, Section VI. Reference all Technical Bulletins, Section
Vil.

Those responsible for the construction and use of this equipment must satisfy
themselves that all necessary precautions have been taken to assure that any
applicable laws, regulations, codes, standards and safety measures have been
met for assembly and installation. This manual is not intended for use as a
technical installation guide. For general assembly instructions, Reference
Installation Instructions Manual, 7-22169-XX-4NOTE.

B. INSPECTION INSTRUCTIONS

1. General

The purpose of the inspection is to assure proper operation of the control
and monitor systems, the equipment, and to assure that no damage is
caused to personnel or the turbine by mechanical or electrical error,
loose hardware or other foreign materials upon startup. ‘
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2. Electrical-Control System Inspection

Al electrical equipment shall be installed per the National Electrical Code
or the Electrical Authority having jurisdiction. All shop & field installed
electrical equipment shall be installed per the following electrical
drawings:

7-22169-XX-5 — Wiring Schematic
7-22169-XX-20 — Pressure and Instrumentation Diagram
7-22169-XX-51 — Electrical Shop & Field Installation

Any deviation from these or other Pneumafil Corporation drawings will
need written approval from Pneumafil, Gas Turbine Engineering.

a. Confirm that the turbine is "OFF" with no airflow through the
system.

b. Confirm that the customer supplied MES to the control panel (INF-
JB1, XX-5) is "OFF" and "locked out".

c. Confirm that all light switches are off and that any local "GFI"
circuits are reset.

d. Verify that all terminations in ALL control panels and junction
boxes (light and disconnect switches) are connected, identified,
and tightened securely.

e. Open the control panel and turn off all disconnect switches and
circuit breakers.

i) Check for proper grounding.
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ii) Confirm that all wiring is complete, wire markers in place,
and terminals secure.
iif) Identify all spares and neatly bundle these separately and

secure to the panel.

f. Close and secure all junction box covers.
g. Turn on the customer supplied MES to the control panel.
h. Verify voltage in the control panel at the main disconnect or
distribution terminal block.
i. Turn on each circuit breaker and monitor voltage.
J- Check to see that the power on indicator is illuminated.
k. Verify each light switch and receptacle. Prove the ground fault
circuit.
3. Differential Pressure Gauges
a. Make sure all field-installed tubing has been installed and is
sloped toward the drain valves on the Differential pressure
panel.
b. Check all indicators, and adjust, as necessary, to zero the pointer.
(To zero the instrument, both the "LOW" and "HIGH" inputs must
be open to ambient, so please remove tubing and/or filter at the
instrument.) Please refer to Technical Bulletins Section.
C. Check panel for plumb and level, as the instruments must be
installed vertically.
d. To verify indication, use either vacuum or a small hand pump.
) Remove the "LOW" side tubing and connect a vacuum
pump to the "LOW" inlet port and begln pumping slowly to
increase pressure, or
if) Remove the "HIGH" side filter and connect a small hand
pump (30-psi. maximum) and begin pumping slowly to
increase pressure.
4, Differential Pressure Switch
a. Verify the connection points, as the device has ports marked

"LOW" and "HIGH".
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b. To check to see if the device changes state

)} Remove the "LOW" side tubing and connect a vacuum
pump to the "LOW" inlet port and begin pumping slowly to
increase pressure, or

ii) Remove the "HIGH" side filter and connect a small hand
pump (30-psi. maximum) and begin pumping slowly to
increase pressure.

C. Connect either a test light or ohmmeter to both the "C, common"
and "N.O., normally open" contacts in the SOR or appropriate
terminals in the control panel.

d. . The pressure indicator will move and the contacts will close.

e. To change or adjust the alarm pressure, please refer to the
Technical Bulletins Section.

f. Verify that all stainless steel connections are tight and secure.

g. Check to see that all sense line filters are installed. See ‘XX-20
and XX-51.

h. Open drains and check for moisture, then close.

C. STARTUPINSTRUCTIONS

1. General

a. Read this entire manual and all installation and assembly
instructions in the material provided.

* Reference Appendix E- List of Abbreviations



PACIFIC RIM ENERGY

PAGE 8

2. Electri

Remove all debris that may cause damage to, or be ingested by,
the combustion air duct.

Insure all filter elements are properly installed WIth no gaps
between holding frame and elements.

Confirm proper performance of all inspection procedures in this
manual.

cal
Reference Section |l ‘'SYSTEM ELECTRICAL OPERATION’.

Verify that all switches supplying power to INF-JB1 are in the ON
position.

Verify that all circuit breakers located in CP-1 are in the ON
position.

D. OPERATING INSTRUCTIONS

1. General

This entire manual and all installation and assembly drawings should be
read and understood prior to any operation of this equipment.

Throughout this manual, special highlighted notes are made to make the
operator aware of safety considerations. Reference Safety Notes, page

V.

This section assumes that all Inspection and Start-Up procedures
have been performed.

A regular, three-month inferval inspection and maintenance
schedule is recommended. Reference all “MAINTENANCE
INSTRUCTIONS”, Section II.F.
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2,

Filter System

Once the filter system is in operation, it needs little attention other than
occasional replacement of the filters, reference “MAINTENANCE
INSTRUCTIONS”, Section II.F. Filter life is dependent on the amount
" and type of contaminant. Filter life may vary from turbine to turbine, even
at the same location. Filter replacement will occur when the differential
pressure readings do not return to low set points.

SHUTDOWN INSTRUCTIONS

1.

“Electrical System

a. Verify that all switches supplying power to INF-JB1 are in the
“OFF” position.

b. Verify that all circuit breakers located in CP-1 are in the “OFF”
position.

MAINTENANCE INSTRUCTIONS

When the turbine is “OFF”, Pneumafil recommends the following mspectlons
to insure proper operation of the system.

1.

Electrical Switches & Receptacles

All light switches, and receptacles should be routinely inspected at least

every 3 months to confirm proper operation.

Control Panel (INF-JB1)

All components (circuit breakers, panel indicator lights, switches, etc.)
located in the Control Panel Assembly (Drawings #7-22169-XX-6) should
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be routinely inspected at least every 3 months to confirm proper
operation.

3. How To Detect Clean Air System Leaks

Pneumafil recommends that the integrity of the plenum and ductwork be
inspected at three-month intervals. For more information regarding the
following procedures, reference ASTM (American Society for Testing and
Materials) E 515 Bulletin and ASTM E 1002 Bulletin, Section VII.

4, How To Detect Leaks At initial Start-Up
There are four (4) methods of checking for ieaks during the initial start-
up. Two (2) methods do not require the turbine to be in operation. Two
methods (2) do require the turbine to be in operation.
Method 1 (Turbine Not In Operation)

This method must be done when there is bright sunlight outdoors.

i) Enter the inside of the clean air system via service plenum
area.
ii) Check for light penetration of all weld seams and joints.

When checking, the line of vision should be directly over
(perpendicular) to the weld seam.

iii) Clean all areas that are to be resealed.

iv) . Reseal all leaks.
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Method 2 (Turbine Not In Operation)

Because the clean air system is a vacuum when compared to
ambient, dirty air will flow from the outside to the inside. This will
cause dust streaks to appear at or around any leak.

Enter the inside of the clean air system via service plenum
area. :

Check for dust streaks at all welded seams and joints.
Clean all areas that are to be resealed.

Reseal all leaks.

Method 3 (Turbine In Operation)

)

i)

iy

iv)

Enter the inside of the clean air system via service plenum
area.

Apply a liquid soap solution to all weld seams and joints.

(A commercial solution, Leak-Tec, is available from
American Gas & Chemical Co., telephone 800-526-1008.)
A leak will show as bubbles are created by the outside air
flowing into the clean air system.

Clean all areas where soap solution has been applied.

Reseal all leaks.

Method 4 (Turbine In Operation)

Detecting leaks using this method can be accomplished from
either outside or inside the clean air system depending on
accessibility of area being tested (inside is the preferred location).

)

i

Check all weld seams and joints using a Model Sonic 3000
leak detector, as manufactured and sold by American Gas
& Chemical Company, reference ASTM E 515 Bulletin,
Section VII- or equivalent.

Clean all areas that are to be resealed.

Reseal all leaks.

* Reference Appendix E— List of Abbreviations



PACIFIC RIMENERGY

PAGE 12

5. How To Detect Leaks On A Regular Schedule

Leaks that do not show up in the initial startup test may occur later.
Therefore, it is important to check for leaks on a regularly scheduled
basis. After a period of operation, the following method is effective and
expedient and does not require the turbine to be in operation.

a. Inspect all welded and bolted seams for dust streaks. Dust
streaks will appear at or around leaks because the clean air
chamber experiences a negative pressure relative to ambient.

What to Check:
v Access Doors
4 All Joints and Connections
4 Duct to Duct Connections
v . Duct to Turbine iniet
v Inspection Doors or Plates on Ductwork or the Turbine
inlet
b. Clean all areas that are to be resealed.
c. Reseal all leaks.
6. How To Evaluate Filter Conditions

There are no set rules for filter replacement. The maintenance schedule
frequency will be determined by on-site personnel experience and the
type of contaminants present in the air.

a. Pre-filters

)

i)

It is recommended that the pre-filter be changed three (3)
times for each time changing the final filter.

The pre-filter should be changed once the pressure drop
across it reaches 250 PaGage* [1.00” ] w.g. Reference
“How to Install and Replace Pre-Filters”, Section II.F.7.

b. Final Filters

Leakage in the area of the final filter gaskets may be seen
as dust streaks on the downstream side of the final filter
banks.
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ii) The TMP-95 final filter should be changed once the
pressure drop across it reaches 620 PaGage [2.75" Tw.g.
Reference “How to Install and Replace Final Filters’,

Section II.F.8.
7. How to Install and Replace Pre-Filters
a. Looéen the pre-filter clip wingnut.
b. Rotate the clips ninety degrees.
C. Remove and discard the pre-filter element.
| d. Install a clean pre-filter element against the face of the final filter.
e. Reposition the pre-filter clip and tighten the wingnut.
8. How to Install and Replace Final Filters
. Remove the pre-filter (see above).
g. Loosen the final filter retaining clips and rotate ninety degrees.
~h. Remove the final filter.
i. Remove any gasket material left on holding frame from old
element.
- Install a clean final filter.
K. Reposition the final filter retaining clips and tighten.
l. (Hand tighten only, 1.7 N-M* [15 in-Ib*]). .
m. Reinstall old or new pre-filter element.
9. Installation and Replacement of Final Filters at Sensing Point

Reference Drawing #7-22169-XX-51, sheet 4.

a.

b.

Loosen 90° union elbow .

Remove tube assembly by removing tube clamps and rotating
assembly away from filter frame.

Insert Final Filter.
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d. Apply 74" x 14" gasket around face perimeter of final filter — allow
gap for sensing tube.

e. Rotate tube assembly against final filter and tighten 90° union
elbow. '

f. Re-install tubing assembly using tube clamps.

g. Install pre-filter.

h. Tighten clamps for pre-filter.

10. How To Maintain The Turbine High Pressure Alarm Switches

The Turbine Air Inlet Filter System contains one differential pressure
alarm switch, set at 101.60 mm [4.00" ] w.c.

At Ieaét every six months:
a.  Confirm that there are no leaks at the connections.

b.  Calibrate the component, for adjustment, reference SOR Bulletin
Form 492, in the Technical Bulletin Section VIi.

11. DP Gauges

DP Gauges should be checked and calibrated at least every six (6)
months. (Reference Technical Bulletins, Section VII).

a. Disconnect pressure tubing from pressure ports.

b. Adjust zero adjustment screw such that the indicating needle is
set to zero (0).

C. Reconnect pressure tubing.

lll. SYSTEM ELECTRICAL OPERATION

Customer Supply (Controls): 120VAC/1-Phase/60 Hz/25 FLA
480V to 120V conversion by others

Customer Supply (Alarms): 48 VDC/24 VDC
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V.

A. GENERAL

1. Lights
Internal lights have been provided in all filter modules for maintenance

purposes. All light switches are located externally adjacent to each
module access door.

2. Receptacles
Receptaclles have been provided in both filter modules for maintenance

purposes. All receptacles are on a ground fault circuit and are located
immediately underneath each light switch.

B. CUSTOMERALARMS

1. High DP Alarm

One (1) high differential pressure alarm is provided to alert a high-
pressure drop (101.6 mm [4"] w.c.) across the filter system.

SYSTEM SPECIFICATIONS

A. MATERIALS AND FINISH SPECIFICATIONS
Exterior and Interior Surfaces: Painted Carbon Steel

Surface Prep: (Filter Modules and Plenum)
Exterior Surfaces:  Sandblast per SSPC-SP10, profile 1-2 mils (25-50 microns)

Interior Surfaces:  Sandblast per SSPC-SP10, profile 1-2 mils (25-50 microns)
Prime Coat:

Exterior Surfaces:  Ameron Dimetcoat 9HS [3-4 mils (75-100 microns) DFT]
Color: Green

Interior Surfaces: ~ Ameron Dimetcoat 9HS [3-4 mils (75-100 microns) DFT},

Color: Green
Top Coat: Applied in field by others
Rain Hoods: Galvanealed Steel
Bird Screen: Galvanized (0.50” x 0.50” mesh)
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Structural Steel: Hot Dip Galvanized
Platform: Hot Dip Galvanized
Ladder: Hot Dip Galvanized
Galvanized Surfaces: No additional finish.

Hot Dip Galvanized is per ASTM 123
B. FILTER SPECIFICATIONS

Pre-Filters (Model Z-100) | Quantity (357)
Final Filters (Model TMP-95) Quantity - (397)

C. ELECTRICAL REQUIREMENT SPECIFICATIONS

Customer Supply (Controls): 120VAC/1-Phase/60 Hz

Customer Supply (Alarms): 48 VDC/24 VDC

D. FILTER SYSTEM PERFORMANCE SPECIFICATIONS

See 7-22169-XX-1, sheet 1 of 3, Performance Data
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V. RECOMMENDED SPARE PARTS

RECOMMENDED SPARE PARTS
SJS;G‘ED RECOMMENDED
ITEM DESCRIPTION PART NUMBER PER SYSTEM SPARES PER
SYSTEM
Element, Final Filter TMP-95 S51658-B1 357 10
Element, Pre-Filter Z-100 S52061-A1 357 10
Differential Pressure Gauge | 7-22169-xx-6P6 1 1
0-2"
Differential Pressure Gauge | 7-22169-xx-6P7 1 : 1
O~6H N
Differential Pressure Switch S52033-B1 1 1
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Vl. REFERENCE DRAWINGS

REFERENCE DRAWINGS
| PNEUMAFIL SHEET REVISION TITLE
DRAWING NUMBER | NUMBER LETTER
7-22169-XX-1 | 1-3 A General Arrangement
7-22169-XX-2 1-2 A Loading and Foundation
7-22169-XX-3 1 A Structural Steel Arrangement
7-22169-XX-4 1-5 A Field Installation — inlet Air Filtration System
7-22169-XX-4BOM 1 A Bill of Material
7-22169-XX-5 1-3 A Module Wiring Diagram
7-22169-XX-6 1 A Controi Panel Assembly (NEMA 4)
7-22169-XX-6BOM 1 A Bill of Material
7-22169-XX-7 1 A Control Box Assembly (NEMA 4)
7-22169-XX-7BOM 1 A Bill of Material
7-22169-XX-16 1 A Control Panel Enclosure Sub-Panel Assembly
(NEMA 4)

7-22169-XX-16BOM 1 A Bill of Material
7-22169-XX-17 1 A Disconnect Switch 480 VAC (NEMA 4)
7-22169-XX-17BOM 1 A Bill of Material
7-22169-XX-20 1 A P &1 Diagram
7-22169-XX-41 1-2 A Centroids and Component Weights
7-22169-XX-51" 1-4 A Field & Shop Installation-Electrical (NEMA 4)
7-22169-XX-51 BOM 1-2 A Bill of Material
7-22169-XX-57 1 A Field Installation — Clean Air Plenum
7-22169-XX-57BOM 1 A Bill of Material
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VIl. TECHNICAL BULLETINS

TECHNICAL BULLETINS
?\l%‘;\:l'ggg‘ PAGE(S) DESCRIPTION
ASTM E 515 3 Leaks Using Bubble Emission Techniques
ASTM E 1002 3 Standard Method of Testing for Leaks Using Ultrasonics
Form #492 2 Series 107 Differential Pressure Switch
A-32 4 Capsuhelic Differential Pressure Gage — Dwyer Instruments
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VIll. APPENDICES

A. TROUBLESHOOTING GUIDE

1. Control System

TROUBLESHOOTING THE CONTROL SYSTEM

PROBLEM POSSIBLE CAUSE

POSSIBLE SOLUTION

The module lights are not operating Tripped circuit breaker

Reset the circuit breaker

Burned out light bulb

Replace the light bulb

Receptacle is not operating Tripped Circuit Breaker

‘Reset ground fault circuit
breaker located in CP-1
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B. LIST OF ABBREVIATIONS
Amp Ampere (s) LED Light Emitting Diode
ASTM American Society for Testing MES Master Electrical Switch
and Materials :
M Meters
°C Degree (s) Celsius _
‘ MIN Minimum
CcB Circuit Breaker
mm Millimeter (s)
CFM Cubic Feet per Minute
‘ m/s Meter (s) per Second
CSA Canadian Standards -
Association m’ Cubic Meter (s)
DP Differential Pressure m’ls Cubic Meter(s) per Second
AP Differential Pressure NC Normally Closed
DFT Dry Film Thickness NEMA National Electrical Manu-
facturers Association
DPDT Double Pole Double Throw
' NO Normally Open
°F Degree(s) Fahrenheit o
N-M Newton-Meter (s)
ft./min. Feet per Minute
PaGage Pascal Gage
F.L.A. Full Load Ampere (s)
PB Pushbutton
GPM Gallons per Minute
PLC Programmable Logic Con-
GRP Group troller
H-O-A Hand-Off-Automatic PS Pressure Switch
hp Horsepower PSI Puckorius Scaling Index
in-lb Inch-pound (s) psig Pounds per Square Inch
Gauge
JB Junction Box v ,
RPM Revolutions Per Minute
kPaG KiloPascal Gage
‘ RSI Ryznar Stability Index
KVA Kilo-Volt-Ampere (s)
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scfm
Sm’h

SPDT
SSPC-SP

SSW

Standard Cubic Feet per
Minute

Standard Cubic Meters per
Hour

Single Pole Double Throw

Steel Structure’s Painting
Council-Surface Preparation

Selector Switch

B

VA
VAC
VvDC

W.C.

W.G.

Terminal Block

Volt(s)

Volt Ampere(s)

Voltage Alternating Current
Voltage Direct Current
Water Column

Water Gauge
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INLET FILTER HOUSE PERFORMANCE DATA SHEET

%

El

Hoods & Bird Screens

Total Air Flow (@1S0-59) 890,000|cfm 420.03|m3/s input Required

120 VAC / 1Phase / 60 Hz/ 25 FLA (480V to 120V conversicn by
Number of Elements 357 |each Power & Controls Pneumafil supplied transformer)
Flow per Filter Alarm 48 VDC/24VDC

NEMA 4

-|Pre-Filter 0.43]in. w.c. 11/mmw.c. llater .
- Final Filter 0.50in. w.c. 13/mmw.c. Hoods Gavannealed Steel
-Plenum " 0.15]in. w.c. 4mmw.c. Bird Screen Galvanized (1/2" x 1/2" mesh)
- Exit 0.15]in. w.c. 4/mmw.c. Filter Module Painted Carbon Steel
- Filter Bank frame Painted Carbon Steel
Clean Air Plenum External - Painted Carbon Steel (Prime Only)
-| Total Theoretical Pressure Drop ‘ 1.29]/in. w.c | 33immw.c Clean Air Plenum Internal - Painted Carbon Steel (Prime Only)
- i 142 in.wc | 3B/mmw.c Platforms (Internal/Ext) Hot dipped Galvanized

Total Guaranteed Pressure Drop
S = -

|Ladders/Handrail

Hot dipped Galvanized

-|Hood Entrance Velocity 2.69|m/s Structural Steel Hot dipped Galvanized
- |Filter Face Velocity 2.95\m/s

-|Filter Media Velocity - 77.22\mm/s

-|Max. system pressure drop for 16,000 hours of life of filter elements* 102 /mm w.c

1

NaCl concentration downstream of filter media (ppm by weight)

<0.01

-|Initial atmospheric dust spot efficiency per ASHRAE 52.1-1992 60% Carbon steel surfaces cz._..mmzk. & mx.ﬂmmz\»_.v
New & Clean Filter Media Efficiency @ 5 micron particle size & larger 99.90% Surface Prep |SP-10, 1-2 Mils Blast Profile
-\New & Clean Filter Media Efficiency @ 2 micron particle size & larger 99.00% Prime Coat|Inorganic Zinc, 3-4 mils DFT, Color: 0300 Green, Dimetcoat 9HS
Top Coat|{N.A.

Stainless Steel Surfaces

No additional finish

Pre-Filter type

Galvanized Surfaces

No additional finish

Z-100B Disposable

Final Filter type TMP-95
500 Hz
1000 Hz 10
2000 Hz 12
4000 Hz 12

Evaporative

Not applicable

8000 Hz 10

For PQ.mQ specific design parameter, refer Vendor Confirmation Sheet

Rev |Comments Checked |DATE Dwg: 7-22169-XX-001 Sht 1 of 3
A |RELEASED BvVC 5/25/05 Customer |Siemens Westinghouse Power Corp
Project Pacific Rim Energy




GROUNDING PAD

LOCATION ON
STRUCTURAL mqmmr/

5234 [206.07"]
= FILTER HOUSE —~
OVERALL

« _ | ) | 7-22169-XX~001 T2 17 A | 1
REVISIONS
NO.[ZONE] DESCRIPTION | DATE | APPROVED] CHECKED| DATE
_ V ! |

“l . D
|
; PAINTED STRUCTURAL STEEL HOLDING FRAME. CLIPS
|zl 102 [4.00"] RETAIN THE BARRIER FILTER AND PRE—FILTER.
=3 -z ’
7010 [276.00"] SIREY (S.5.) HOLDING STUD
SHIPPING SECTION I
AIR FLOW ze FILTER CLIPS AND WING NUTS (S.5.)
}[J»Lv ot E - |
hod =
_ m HIGH EFFICIENCY BARRIER FILTER
b || FILTER HOUSE MODEL TMP-95
e o " OUTLET FLANGE ¢
3 PRE-FILTER SUPPORT CLIP
z
= < 100 [4"] DISPOSABLE PRE~FILTER EXTENDED AREA
Ld
AIR FLOW NN E .
: 6401 [252.00" g |33 FILTER HOUSE OUTLET
mz_n_u_zw mm.om_%z = |aEj FLANGE FACE INLET BIRD SCREEN
: Iy V/o, C
f <
/ﬁ.oo [610] x 36.00 [914]
ACCESS HATCH
WITH LEXAN WINDOW WEATHER :oOol/
m/ CONTROL PANELS
ELECTRICAL STUB UPS
GROUNDING PAD
LOCATION ON
STRUCTURAL STEEL AIR _FLOW STAGE DETAIL
e 13411 [528.00"} .
1042 [41.00"] SHIPPING SECTION ; 3048 [120.00"]
1143 [45.00"] OPENING
3956 [155.75"]
SHIPPING SECTION 4“ 4267 [168.00”] j B
AIR FLOW BIRD SCREEN ,
= |
fiawal .
Fon
3937 [155.00"] u <2
SHIPPING SECTION T e~ DESIGNED FOR:
e
AIR FLOW T T o — + 17874 [310.00"]! ,
[
— i = SIEMENS WESTINGHQUSE
| i | - ¢ —
3505 [138.00") 4540 [178.75"] :mwmﬂmmmm;/ v U
| a POWER CORPORATICN
| 1
| M GRADE 00 1
e e e e R SGT8-5000F
1762 [69.38"] . .g
400 [15.75"] PACIFIC RIM ENERGY
@ 5 ® 0)
FOR CLARITY, LADDER (3) INLETS REQUIRED
AND PLATFORMS NOT
SHOWN IN THIS VIEW E A
(SiDE VicEw 4 PNEUMAFIL CORPORATION
CRAFERED 57 CHECK BATE ’ SAS TURBINE DIVISION
BV wmmu i P.0. BOX 16348, CHARLOTIE, N.C. 282876348
This_drowing is the propsrty of PNEUMAFIL O m Z m m > h. > m m > Z O m K m Z |—1
CORPORATION, Choriatte, N.C.
THIRD ANGLE PROJECTION ST T se 00 LR e
Al 1 986, :
lm\ u«uwmﬂu%mmmﬂzrmwm O Mwwo”mo:m # N - M M% m© - XX - g A A
ALL DIMENSIONS: 1 INCH=25.4 MM .wmmuww.w _%i:u —\m,u__.c._xm_n:. T%E 2 OF 3
N 6 w 4 m w 2 © 2005 w PRELMATIL CORPORATON 082w




) L4 “* I o} | T 2-22188-xx-001 |75 |74 | | 1
REVISIONS
NO.JZONE] DESCRIPTION DATE | APPROVED] CHECKED] DATE
- — T T T T T _ w
" ELECTRICAL INTERFACE ! MOUNTING PLATE: !
INCLUDING JUNCTION BOX(ES)
‘ MOUNTING PLATE: _ CONTROL ENCLOSURE(S), GAGES, _
NOT~TO—-EXCEED ﬁl:_m [44.00"] — -1 (2) 1-1/2" Huss pLUS
" C DIMENSIONS ! (1) OPTIONAL 1~1/2" HUB '
S~ 7 FOR ANALOG SIGNAL !
_ FILTER MODULE |[CLEAN AIR PLENUM _ i _
1 i t
i ! 1
_ 676 [5.007] CONTROLS : _ _
. 480 VAC, RP-050 | | mm., (48/24 voc) ! _
. TRANSFORMER m OPTIONAL | i
H 876 [3.00") — | T T x\ﬁ ANALOG _ I “
RP-051 SPARE i vh_.\ i “
' Y Suininiiinie pia -l ! ! _ﬂll.|:;I|||||;|I:|...|l..«|.|||I|.,..ll|||..ll||..|||||I|..||||l..l|||..
_ B SRR . _ ! L MECHANICAL INTERFACE _
_ 305 [12.007) 127 [5.007] B64 [34.007) “ ! _ | !
. 1
| GRADE 00 [ ] 4470 [176.00")
Te AR T T T 1 rla ! 0.A
! ) ! ! A
T | S | .
T i ]
w ¢ GROUNDING m>® 76 [3.00") She-r i @ o ' _ (15) sP @ 10723810 [150.007) _
: 7 #51 [2.00" 305 [12.00" 7 75"} —] 75"
| 229 [9.00"] ! xrsomw ) ! [ 1 ! 273 [10.757) 273 [10.75"] !
* 343 [13.50"] | ANALOG SIGNALS _ _ | ~
| 521 [20.50"] , #51 [2.00") X _ _ _
\ 597 [23.50"] »mﬂ,mcn.mmmuc; ONTROLS | [ (4" (47] x 6 [1/47] ~
. . _ INSTRUMENTATION C z»orm_ _ o 100 [4"] x 100 [4"] x 6 [1/4"
CUSTOMER INTERFACE: e )
_ FOR EXACT LOCATION (B) _ = ANGLE FLANGE ,
” wv o:wmm.m REFER ! VEw o—c ! 4 L, _
- i — »
r-x||-|.|||||..u:.I.I:nl!!x;il»-l..lnulnluullxulllnalllL-v|!.||||l|||||l.|ll...-;llsr 1 = !
R I 22.2 [0.875") _
“ 1 x 29 [1.13"] ‘
X g 4267 [168.00") (98 VERTICAL SLOTS) _
e ! g INSIDE _
_ — | 3 2 |
_ GROUNDING PAD INTERFACE _ ) = 8 8 _
_ i | = 2 SEE_SHEET 2 OF 3 _
o = FOR ELEVATIONS
_ INTAKE | i R o ® i
! HOOD X , S M !
wn
| | | - |
i i 1 o )
1 1 | t
FILTER "
| FILTER | | e | ~ 4487 [178.75"] |
! ! [~ 'GROUNDING INTERFACE 1 ; © _
| i ' S — e — -~ ' i S |
| ﬁ DRILL & TAP 1/2"-13 UNC-28 | _ .
ﬂ | * “ ~ (2) PADS REQUIRED _ _ ~
05 [12.00"
” CLEAN AR _ s 2o “ v 102 {4.007) b “ "
1 » 1 3
! 44 [1.75) ~ ........................................................
| PLENUM o5 25 [1.00°) _ _~ T2 s | P e e e T |
_ GROUT ! (- i \ - —_— . _
" _ " | 102 m ] e W _ _
! 102 [4.00" -M ' ﬁ 1
| —T | | [ A e |
_ 127 (5007 M * | L1 s prsyd m _ | | _
| | | [ S e || |
_ | S — S —— | TAIL |
! " ) GROUNDING PAD DETAIL \ " FILTERHOUSE ~— SILENCER ”
1 REFER XX-1 SHEET 2 OF 3 INTERFACE FLANGE PATTERN
“ VIEW B—B v L {2 LOCATIONS) Iuﬂ r--ul.;;l.!-:l||lx'|xl--I:l..s--l.l:-ulln-ll:l..l:l.!_
T ESSSERES - | [ PNEUNAFIL CORPORATION
THIRD ANGLE PROJECTION foriod ot wied fot oo pucpose dabimentel [ 0. BOX 16348, CHARLOTTL, W.C. 38397 ~8348
TOLTAMACE WERT S . | B 1: 64.00 " -
@um et wieneh: | Hvu | D [reee 7=22169-XX-1]»
ALL DIMENSIONS: 1 INCH=25.4 MM| o, -t St [soue g moo [wec 3 OF 3




8 | 7 6 _ S ¥ 4 i 3 * [ agiee-xx-002 "1 "4 | |
REVISIONS
GENERAL LOADS IN KIPS WIND LOADS IN KIPS SEISMIC LOADS IN KIPS NG Jzong] GESCRIPTION [ DATE [ APPROVED | CHEGKID] DATE
LOADS FROM LOADS FROM LOADS FRCOM LOADS FROM ‘ LOADS FROM LOADS FROM LOADS FROM LCADS FROM LOADS FROM LOADS FROM LOADS FROM ﬁ _ ‘ 7 _
DEAD LOAD LIVE LOAD SNOW LOAD WIND +X WIND -X WIND +Y WIND -Y SEISMIC +X SEISMIC =X SEISMIC +Y SEISMIC ~Y
LOC Y VA X Y Z X Y X Y 4 X Y Z X Y Z X Y z X Y Z X Y z X Y Z Y z LOC
A=l - -1.5 - - ~1.5 - - 3.6 - 18.2 -3.6 - -18.2 bl 1.3 -3.6 - -1.3 3.6 1.3 - 6.9 -1.3 - -6.9 - 1.3 -3.7 -1.3 3.7 A-1
A-2 - -2.8 - - -2.9 - - 3.8 - 18.2 -3.6 - -18.2 - 1.3 -2.4 - -1.3 2.4 1.3 - 6.9 -1.3 - ~6.9 - 1.3 -2.5 -1.3 2.5 A-2
A-3 - -2.8 - - -2.8 - - 3.6 - 18.2 ~3.6 ~ -18B.2 - 1.3 -1.3 - ~1.3 1.3 1.3 - 6.9 -1.3 - -6.9 - 1.3 -1.4 -1.3 1.4 A-3
A-4 - ~2.8 - - -2.9 - - 3.6 - 18.2 ~3.6 - -18.2 - 1.3 0.0 - -1.3 0.0 1.3 - 6.9 -1.3 - -6.9 - 1.3 0.0 -1.3 .0 A~4
A-5 - -2.B - = -2.8 - - 3.6 - 18.2 -3.6 - -18.2 - 1.3 1.3 - -1.3 -1.3 1.3 - 6.9 -1.3 = -6.9 - 1.3 1.4 -1.3 -1.4 A-5
A-B - -2.8 - - -2.9 - - 3.6 - 18.2 -3.6 - -18.2 - 1.3 2.4 - -1.3 -2.4 1.3 - 6.9 ~-1.3 - -6.9 - 1.3 2.5 -1.3 =25 A-6
A-T7 - -1.5 - - ~1.5 - - 3.6 - 18.2 ~3.8 - -18.2 - 1.3 3.6 - -1.3 -3.6 1.3 - 6.9 -1.3 - - -6.9 - 1.3 3.7 -1.3 ~3.7 A-7 _U
B~1 - ~-4.3 - - -1.7 - - 3.6 - 2.0 -3.8 - -2.0 - 1.3 -3.6 - -1.3 3.6 1.3 - 0.8 -1.3 - -0.8 - 1.3 -3.7 -1.3 3.7 B-1
B-2 - -8.3 - - ~3.4 - - 3.6 - 2.0 -3.6 - ~2.0 - 1.3 -2.4 - -1.3 2.4 1.3 - 0.8 -1.3 - -0.8 - 1.3 -2.5 ~-1.3 2.5 B8-2
B~3 - -8.3 - - -3.4 - - 3.6 - 2.0 ~3.6 - -2.0 - 1.3 -1.3 - -1.3 1.3 1.3 - 0.8 -1.3 - -0.8 - 1.3 ~-1.4 -1.3 1.4 8-3
B-4 - -8.3 - - -3.4 - - 3.6 - 2.0 ~3.6 . -2.0 - 1.3 0.0 - -1.3 0.0 1.3 - 0.8 -1.3 - ~-0.8 - 1.3 0.0 -1.3 .0 B-4
B~-5 - ~8.3 - - -3.4 - - 3.6 - 2.0 -3.6 - -2.0 - 1.3 1.3 - ~-1.3 -1.3 1.3 - 0.8 -1.3 - -0.8 - 1.3 1.4 -1.3 -1.4 B-5
B~6 - -8.3 - - -3.4 - - 3.6 - 2.0 -3.6 - -2.0 - 1.3 2.4 -~ -1.3 ~2.4 1.3 - 0.8 -1.3 - -0.8 - 1.3 2.5 -1.3 -2.5 B-6
B-7 - -4.3 - - -1.7 - - 3.6 - 2.0 -3.6 - ~2.0 - 1.3 3.6 - -1.3 -3.6 1.3 - 0.8 -1.3 - ~0.8 - 1.3 3.7 -1.3 -3.7 8-7
Cc-2 - ~3.4 - - -1.0 - - -.8 3.6 - -16.5 -3.6 - 16.5 - 1.3 ~2.4 - -1.3 2.4 1.3 - -6.3 -1.3 - 6.3 - 1.3 -2.5 ~1.3 2.5 Cc~-2
C-6 - -3.4 - - -1.0 . - -.8 3.6 - -16.5 -3.6 - 16.5 - 1.3 2.4 - -1.3 -2.4 1.3 - -6.3 -1.3 - 6.3 - 1.3 2.5 -1.3 -2.5 c-6 Omzmm>_l _.vO>Ow Tmm >m0m NI@@
D-3 - K - - “0.6 | - < -2 36 - [ =360 36 - 36.0 T 13 | -1.3 - 13 1.3 1.3 - 137 | -1.3 - 137 - 13 14 13 T4 | D-3 LIVE LOADS FOR ROOFS.......... 20 PSF I
D-4 - —1.9 - - ~0.6 | - - ) 35 — [ -36.0 ~3.6 - 36.0 - .3 0.0 - 13 0.0 3 - 137 | 1.3 < 137 - T3 0.0 1.3 0.0 | 0-4 LIVE LOAD FOR PLATFORMS..... 100 PSF
D-8 - ~1.9 - - ~0.6 - - ~.2 3.6 - -36.0 ~3.6 - 36.0 - 1.3 1.3 - -1.3 -1.3 1.3 - -13.7 -1.3 - 13.7 - 1.3 1.4 -1.3 ~1.4 D~5 LIVE LOAD FOR PLENUM FLOOR......20 PSF
LIVE LOAD FOR MODULE WALKWAY......40 PSF
TOTAL ~ 799 - — | Za1s| - | -] =112 |e84| - | 00 | 584 | - | 00 | - |248, 00 | - | -248| 00 | 248 | - | 00 |-248] - | 00 | - |[248] 0.0 -24.8| 0.0 TOTAL
WIND — ASCE 7-85
V = 110 MPH
EXP C (=1.15
TOPOGRAPHIC FACTOR, Kzt=1.0 C
1346 [53.00"] CATAGORY Il
1422 [56.00")
® ®|e /@
1181 [46.50"] — 13164 [518.25"] SNOW — ASCE 7-95
A \15 [5.00"] Pg = 30 PSF
= 1
ﬁ: 13037 [513.25”] Ce = 1.0
2197 [86.507] i \
| SEISMIC PER_UBC-97 -
_ \ A CATEGORY _1I_
2 : s By LI SEISMIC ZONE - _3_
! 4 _ S SOIL PROFILE - _SD
X | ! 4
2057 [81.007) | N o w
| “ AN COMP. SUPP. C.L. =
“ R +Y ﬁ h N N s
OF—— ey b
! m 2013 [79.25"] I
i | o A}:\
: S
2438 [98.00"]] ‘ 5 S = +x INLET MANIF. C.L.
AIR FLOW o s Y ] 8
2
| it & ﬁ o FILTER HOUSE
— > S . & OUTLET FLANGE § 946 [37.25"]
r 3
[ {
2438 Smbo:_ _ -
bad
=
. _ z DESIGNED FOR:
i
4\
2057 [81.00") | SIEMENS WESTINGHOUSE
.>, i | b
e - POWER CORPORATION
yy— /
2197 [86.50"]] ﬁ /SEE DETAIL "A" SGT6—5000F
,\NEMJ PACIFIC RIM ENERGY
! © = (3) INLETS REQUIRED
Le . 4 RPORATION |
SEE DETAIL "D” . E vzmcm.,;ﬁ_roo
m<0 mew Om P.0. BOX 15348, CHARLOTTE, N.C. 282876348
PLAN VIEW LOADING AND FOUNDATION
This drowing Is the property of PNEUMAFIL
CORORATION, Crareie WG, 1 I langd ter
THIRD ANGLE PROJECTION s e o P aeton TSR 54,00 [P =
~ 1 R D 792169=XX=2 |
. ) — ALL DIMENSIONS: 1T INCH=25.4 MM i ‘Wm\cmn%wqw SCaLE u\g.&_.ovfimai T:mnq 1 OF 2
m N @ w * h. 7 M N © 2005 _ PREUMAFIL CORFORATION ‘_ 0082V




7 6 5 ¥ 4 3 | [ atee-xx-002__ |2 | a | 1
[ REVISIONS ]
INO.[ZONE] DESCRIPTION [ DATE [APPROVED| CHECKED| DATE
| | * ﬁ ?
D
16 [5/8"] HOLE FOR
(4)825 [1.0"]HOLES 13 [1/2"] THICK Aawm oﬂnmm%z?% BOLT
203 [8.00") ?&%:ﬁ/
152 [6.00”] - oﬁ go
25 [1.00"] —= = WH 51 [2.00) L
b - u 102 [4.00)
i A
.y 254 [10.007] —
25 [1.00”] 203 wm.oi NOMINAL (DETAIL "C
i o 476 [3.007] ¢51 [2.00"]
152 [6.00") - { TYPICAL (2) 480 VAC, RP—050 48 VDC, RC-016
_ , 13 [1/2"] THICK TRANSFORMER INSTRUMENTATION CONTROLS
254 [10.00"] BASEPLATE - 19 PLCS. p13 [1/2"] ANCHOR " " ”
NOMINAL BOLTS #76” [3.00"] 51 [2.00”]
BY OTHERS X RP-051 SPARE RL-018
DETAIL “"A” 13 [1/2"] THICK PLATE ANALOG SIGNALS
25 [1.00] GROUT | C
TYPICAL (19) = | F—F
38 [1.50] T _Nw ©d 4
13 [0.50) _ —
* 76 [3.00"] — _? |
203 [8.00") - .
@Sms\ ro—g” [8.007] 229 [9.00"] ’ 102 [4.00")]
343 [13.50"]
521 [20.50”] |
597 [23.50”] _ e
ﬂ DETAIL "E”
203 [8.00"]
50 [1/2"] PLATE —
_]zaw [6.00"] W8 SHOWN FOR REFERENCE
/ 5 (4) #19 [3/4"]
. ., ; DETAIL "C ANCHOR BOLTS BY OTHERS B
! T - 254 [10.00”] l =2—0 o oo 25 [1.00"]
203 [8.00"1 152 [6.00"] X T8 E .
m w i I 254 [10.00”) . | w185 [6.50"] [ orouT
A { 1092 [43.00"} | - 6g9 [27.50"] /r f : g GRADE 00
(4) #16 [5/8"] 978 [38.50"] DETAIL "E
BOLT HOLES FOR . . 152 [6.007]
(4) #12 [1/27] \_1” GROUT UNDER
ANCHOR BOLTS - BY OTHERS PLATE .
DETAIL "8” 1943 [76.50") VIS
DETAIL "B” | —A]
D7 TYPICAL .t
TYPICAL (3) ﬂomﬁx:‘ D u
T | R SERERRITEY | end PNEQMAT)E CORFORSTION
| THIRD ANGLE PROJECTION $Pine Traronis of Fraumar Corparaton — - F.0. BOX 16345, CHARLOTIE. N.C. 28297-5348 _
TOLERANCE UNLESS DRAWN BY Sl 1: B4.00 e
@,m e | Ry | [) et T=22169=XX=2 | a
[ALL DIMENSIONS: 1 INCH=25.4 MM | Shs e g 1 o Twer 2 OF 2
N mw * A. u _ N © 2005 _ PNEUMATIL CORPORATION ._ CoBZV



7 ) 4 4 3 | [ a21e9-xx-003 |1 | a | | 1
REVISIONS
NO.[ZONE] DESCRIPTION | DATE | APPROVED[CHECKED| DATE
L 7 | m ,
— 152 {6.00"]TYP e
& ® ©
1181 [46.50"] 1346 [53.00"] . A I 203 [8.00"] D
1422 (56.007] 254 [10.00"] 203 [8.00"] 152 [6.00"]
ﬁV NOMINAL TYP 25 [1.00"] e
| | | *
M xS H a ﬂ
w254 [10.00"
254 [10.007] ! 25 [1.00"] 203 [8.00) 2oL
_ NOMINAL ~ o : | P
2197 [86.50"] 152 [6.007] ,
(4) 8 19 [3/4"] HEXBOLTS A e////s._u [1/2"] THICK —
254 [10.00") | | BASEPLATE - 19 PLCS.
@-Ilwﬁsmxa ﬁ (4) 819 [3/4"] ANCHOR NOMINAL
BOLTS BY OTHERS (DETAIL "A”
! GRADE 0+00 f
2057 [81.00”] 25 T.oodomog.\ﬁ TYPICAL (19)
el 127 [5.01"] 8Y OTHERS
wex15 |
||M| —
M TYPICAL (2) C
. = W8 SHOWN FOR REFERENCE V 5/
" M w (4) s19 [3/4"
2438 [95.007] 0y E f ANCHOR BOLTS BY OTHERS
X 3 ! 51 [2.00"]
= , - 244 [9.61"] 25 [1.007)
W8x15 2 ¢ M N ﬁ‘omocA BY OTHERS
==& 30 254 [10.00” M RERTTRRES
_ Souter Lo u»tnqs|;x|1# ] [ GRADE 00
@ w8
| 2 »
2438 [96.00"] : 152 [6.00"] .
| i 4 "
L= T e A A
: Wexis | %r 254 [10.00"] 203 [8.00"] | | ﬁ|<_m<< A—A
mmw i ;.&%xyu ﬂ NOMINAL P TYPICAL
| | | *
2057 [81.00"] W _ 152 [6.00"] |
, * TYP
STEEL NOTES:
Amuwalxys‘s;;:+ we 1) TOP OF STEEL (T.0.S.) ELEVATION IS 9.61" ABOVE GRADE 0+00 B
| X 2) ALL STEEL SHALL BE ASTM GRADE A36
(4) # 19 [3/4"] HEXBOLTS we 3) STRUCTURE SHALL BE DETAILED AND FABRICATED IN ACCORDANCE WITH AISC, 1989.
2197 [86.50"] SETAL em L DETAIL "a” 51 [2.00°] 4) SEE XX-4 FOR PART MARKING. SEE XX-2 FOR FOUNDATION AND BASEPLATE DETAILS
| A *ILH“ S
| ; Bx15 awn T GRADE 0400 )
Gy 5 oo | (6) 19 [3/4"] ANCHOR DESIGNED FOR:
W A>H GROUT BY OTHERS BOLTS BY OTHERS
(oETAlL_"c SIEMENS=WESTINGHOUSE |
TYPICAL (5)
POWER CORPORATION
Tur\yz <:m<<u SGT6-5000
PACIFIC RIM ENERGY
(3) INLETS REQUIRED
. A
244 [9.61") E PNEUMAFIL CORPORATION
T0s 1 - o

g it

I3

GRADE 0+00 *

CHECKED 87 CHECK PATE

8vVC 7/1/05

GAS TYURBINE DIVISION
P.0. BOX 16348, CHARLOTTL, N.C. 28297-5348

w STRUCTURAL
@ @ STEEL
This drowlng is I
THIRD ANGLE PROJECTION ; ._a for oo = _ > mam > Z o m Z m Z .ﬂ
T e 1: 64 HENO: R
LviEw @«m || D [ 7-22169-XX=3 | %
ALL DIMENSIONS: 1 INCH=25.4 MM /il [soue yjigery [ weon [ser 1 OF 1
W m * A. _ .W N © 2005 i PNEUMAFIL CORPORATION ‘_ 00C08B




8 | 7 &) | 4 | 3 | [ aarea-xx-004 |1 " A | | 1
REVISIONS
FIELD INSTALLATION DRAWING LIST: _ NO.JZONE] DESCRIPTION | DATE | APPROVED] CHECKED| DATE
XX -1 GENERAL ARRANGEMENT REFERENCE DWG XX—57 PICTORIAL REPRESENTATION ON THIS L , , * |
XX -2 LOADING & FOUNDATION DRAWING MAY NOT REFLECT THE ACTUAL
XX -3 STRUCTURAL STEEL ARRANGEMENT PR | CHARACTERISTIC OF FINISHED COMPONENTS
XX~ 4 FIELD INSTALLATION—INLET AIR FILTRATION SYSTEM e \ :
XX-4BOM  BILL OF MATERIAL e
XX-5 MODULE WIRING DIAGRAM (NEMA 4) e
XX~6 CONTROL PANEL ASSEMBLY (NEMA 4) -
XX—6BOM  BILL OF MATERIAL
XX~7 CONTROL BOX ASSEMBLY (NEMA 4)
XX-7BOM  BILL OF MATERIAL
XX~ 16 CONTROL PANEL ENCLOSURE SUB-PANEL ASSEMBLY (NEMA 4)
XX-16BOM  BILL OF MATERIAL
XX—17 DISCONNECT SWITCH 480 VAC (NEMA 4)
XX—-17B0M BILL OF MATERIAL
Low

CONTINUE BE

_ FIELD INSTALLATION DRAWING LIST CONTINUE:

Zm.ﬁ 38|TYP

NUMBERS, QUANTITIES AND DESCRIPTION

REFER TO DRAWING XX-4BOM FOR PART :’

[P aa—

XX=20 P & | DIAGRAM I E va£K>ﬁ_r_momﬂ@,mwioz

XX—41 CENTROID & COMPONENT WEIGHTS S

XX=51 FIELD & SHOP INSTALLATION—ELECTRICAL

XX_5180M BILL OF MATERIAL oln FIELD INSTALLATION

XX~57 FIELD INSTALLATION—-CLEAN AIR PLENUM INLET AIR FILTRATION SYSTEM

XX~57BOM BILL OF MATERIAL T

XX~98 0 & M MANUAL THIRD ANGLE PROJECTION : g TR T g TR _

N BY scae 12 1.

ﬂ o= o 7=22169-XX=4 | &

v>_|_| DIMENSIONS: 1 INCH=25.4 MM _mmwm_weoqw SCALE ZOZm“smai _mxnﬁ 1 OF 5

4 | 3

N © 2008 7 PNEUMAFIL CORPORATION \M 00coe



5 4 4 3 | [ area-xx-00e 2 A | 1
_ REVISIONS
INC.JZONE DESCRIPTION | DATE [APPROVED] CHECKED| DATE
W _ f _
ixﬁﬂ
i
it
|
fr==dFs==
0 , T
& |8 A !
o 2 o ! -
o ] S i ! DETAIL "S
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NOTE:

1) WHERE GALVANIZED SURFACES ARE TO BE FIELD WELDED, THE GALVANIZED COATINGS
MUST BE GROUND AWAY TO BARE METAL PRIOR TO FIELD WELDING. COLD GALVANIZING
COMPOUND MAY BE APPLIED BY FIELD PERSONNEL AFTER WELDING IS COMPLETED.

2) BEFORE OPERATING THE SYSTEM, ALL BOLT UP HARDWARE LOCATED INSIDE THE
CLEAN AIR PLENUM AND FILTER MODULES MUST BE COMPLETELY REMOVED.

3) ALL BOLTED CONNECTIONS DOWNSTREAM OF THE FILTER ELEMENTS THAT WILL

PERMANENTLY REMAIN IN THE UNIT MUST BE TACK WELDED (NUT TO BOLT).
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PROJECT NAME: PACIFIC RIM ENERGY

CUSTOMERP.O. # |

DRAWING NAME:

PNEUMAFIL 8.0. # 7-22169
COMPLETED BY: DWT
NUMBER OF SYSTEMS: 3

DWG. NO.: 7-22169-XX4BOM
FIELD INSTALLATION - INLET AIR FILTRATION SYSTEM

FOR PICTORIAL REPRESENTATION
REFERENCE DRAWING 7-22169-XX-4

LETTER DATE
ORIGINAL ISSUE: A 6/15/05
CURRENT REVISION: A 6/15/05

SEE LAST PAGE FOR REVISION HISTORY

| ' UN
1 7-22153-AF-1 A WELDMENT - BEAM, LH, REAR HDG, CS 1 EA 3 EA 267.2 589.00 10985.5 432.50 203.2 8.00 218.7 8.61 Y
2 7-22153-AF-2 A WELDMENT - BEAM, LS HDG, CS 1 EA 3 EA 34.9 77.00 1279.7 50.38 203.2 8.00 218.7 8.61 A
3 7-22153-AF-2A A WELDMENT - BEAM, RS HDG, CS 1 EA 3 EA 34.9 77.00 1279.7 50.38 2032 8.00 218.7 8.61 Y
4 7-22153-AF-3 A WELDMENT - BEAM, LH & RH HDG, CS 2 EA 6 EA 67.1 148.00 2625.9 103.38 203.2 8.00 218.7 8.61 Y
5 7-22153-AF-4 A WELDMENT - BEAM, MIDDLE HDG, CS 3 EA 9 EA 98.9 218.00 4048.3 159.38 203.2 8.00 218.7 8.61 Y
6 7-22153-AF-5 A WELDMENT - BEAM, RH, REAR HDG, CS 1 EA 3 EA 68.0 150.00 2603.5 102.50 203.2 8.00 218.7 8.61 Y
7 7-22153-AA-1 A ASSEMBLY/WELDMENT - FILTER MODULE, LOWER, LH PTD, CS 1 EA 3 EA 3110.3 6857.00 7010.4 276.00 1041.4 41.00 3505.2 138.00 Y
8 7-22153-AA-2 A ASSEMBLY/WELDMENT - FILTER MODULE, LOWER, RH PTD, CS 1 EA 3 EA 2839.9 6261.00 6400.8 252.00 1041.4 41.00 3505.2 138.00 Y
9 7-22153-AA-3 A ASSEMBLY/WELDMENT - FILTER MODULE, MIDDLE, LH PTD, CS 1 EA 3 EA 2878.5 6346.00 7010.4 276.00 1041.4 41.00 3937.0 155.00 Y
10 7-22153-AA-4 A ASSEMBLY/WELDMENT - FILTER MODULE, MIDDLE, RH PTD, CS 1 EA 3 EA 2628.1 5794.00 6400.8 252.00 1041.4 41.00 3937.0 155.00 Y
11 7-22153-AA-5 A ASSEMBLY/WELDMENT - FILTER MODULE, UPPER, LH PTD, CS 1 EA 3 EA 28785 6346.00 7010.4 276.00 1041.4 41.00 3956.1 155.75 Y
12 7-22153-AA-6 A ASSEMBLY/WELDMENT - FILTER MODULE, UPPER, RH PTD, CS 1 EA 3EA 2628.1 5794.00 6400.8 252.00 1041.4 41.00 3956.1 155.75 Y
13 7-22169-AC-1 A PANEL, HOOD, RS GALVND, CS 20 EA 60 EA 16.8 37.00 1145.8 45.11 927.1 36.50 76.2 3.00 N
14 7-22169-AC-2 A PANEL, HOOD, LS GALVND, CS 20 EA 60 EA 16.8 37.00 1145.8 4511 927.1 36.50 76.2 3.00 Y
15 7-22169-AC-3 A WELDMENT - HOOD PANEL, LH, LH & RH MODULES GALVND, CS$ 20 EA 60 EA 101.6 224.00 2272.8 89.48 1520.4 59.86 106.2 4.18 Y
16 7-22169-AC-4 A WELDMENT - HOOD PANEL, RH, LH MODULE GALVND, CS 10 EA 30 EA 101.6 224.00 2272.8 89.48 1520.4 59.86 106.2 4.18 Y
17 7-22168-AC-5 A WELDMENT - KNEE BRACE, LH HDG, CS 60 EA 180 EA 45 10.00 757.7 29.83 254.0 10.00 66.0 2.60 Y
18 7-22169-AC-6 A WELDMENT - KNEE BRACE, RH HDG, CS 40 EA 120 EA 4.5 10.00 757.7 29.83 254.0 10.00 66.0 2.60 Y
19 7-22169-AC-7 A WELDMENT - HOOD PANEL, MIDDLE, LH & RH MODULES GALVND, CS 20 EA 60 EA 93.4 206.00 2261.1 89.02 1520.4 59.86 108.2 4.18 N
20 7-22169-AC-8 A WELDMENT - HOOD PANEL, RH, RH MODULE GALVND, CS 10 EA 30 EA 79.4 175.00 1663.4 65.49 1520.4 59.86 106.2 418 Y
21 7-22153-AG-1 A WELDMENT - PLATFORM, MIDDLE HDG, CS 1 EA 3 EA 154.2 340.00 2070.1 81.50 12192 48.00 187.5 7.38 Y
22 7-22153-AG-2 A WELDMENT - PLATFORM, UPPER HDG, CS 1EA 3 EA 147.0 324.00 2070.1 81.50 1219.2 48.00 187.5 7.38 Y
23 7-22153-AG-3 A WELDMENT - HAND RAIL, RS HDG, CS 2 EA 6 EA 45.4 100.00 1257.3 48,50 1117.6 44,00 1231.9 48.50 Y
24 7-22153-AG-4 A WELDMENT - HAND RAIL, LS, REAR HDG, CS 2 EA 6 EA 10.0 22.00 215.9 8.50 44.5 1.75 1231.9 48.50 Y
25 7-22153-AG-5 A WELDMENT - CAGED LADDER HDG, CS 1 EA 3 EA 326.6 720.00 9194.8 362,00 838.2 33.00 898.4 35.37 Y
26 7-22153-AG-6 A WELDMENT - SUPPORT COLUMN, UPPER HDG, CS 3 EA 9 EA 46.3 102.00 3765.6 148.25 279.4 11.00 279.4 11.00 Y
27 7-22153-AG-7 A WELDMENT - SUPPORT COLUMN, LOWER HDG, CS 3 EA g EA 476 105.00 3714.8 146.25 279.4 11.00 279.4 11.00 Y
28 7-22153-AG-8 A WELDMENT - ACCESS STAIRS HDG, CS 1 EA 3 EA 63.5 140.00 1092.2 43.00 787.4 31.00 363.2 14.30 Y
29 $52004-B1 A GATE, SAFETY, SELF CLOSING, FABENCO #A71-24 OR EQUAL HDG, CS 2 EA 6 EA 11.3 25.00 873.3 34.38 152.4 6.00 609.6 24.00 \
30 7-22153-XX-57 A FIELD INSTALLATION - CLEAN AIR PLENUM PTD. CS 1LOT 3L0T 12024.7 26510.00 3048.0 120.00 13411.2 528.00 11550.7 45475 Y
31 7-22153-XX-4P31 A ANGLE, 50.0 [2.00] x 50.0 [2.00] x 3.2 [.13], 6705.6 [264.00] LONG PTD, CS 2 EA 6 EA 17.3 38.10 6705.6 264.00 50.8 2.00 50.8 2.00 Y
32 $52061-A1 A PRE-FILTER, BEVERAGE BOARD - 357 EA 1071 EA 0.5 1.00 590.6 23.25 590.6 23.25 101.6 4.00 Y
33 $51658-B1 A FINAL FILTER - MODEL TMP-95 - 357 EA 1071 EA 3.6 8.00 593.9 23.38 593.9 23.38 300.2 11.82 Y
34 A52297-B1 A PRE-FILTER SUPPORT CLIP GALV, CS 357 EA 1071 EA 0.1 0.20 304.8 12.00 19.1 0.75 35.1 1.38 Y
35 $52165-C4 A BOLT, HEX HEAD, 1/2-13 x 1 3/4" LONG HDG, A307 1750 EA 5250 EA - - - - - - - - Y
36 $52200-C31 A NUT, HEX, 1/2-13 HDG 1754 EA 5262 EA - - - - - - - - Y
37 $52195-D10 A WASHER, FLAT, 1/2 NOMINAL HDG 3508 EA 10524 EA - - - - - - - - Y
38 $52165-C13 A BOLT, HEX HEAD, 1/2-13 x 3" LONG HDG, A307 4 EA 12 EA - - - - - - - - Y
39 $52166-C4 A BOLT, HEX HEAD, 5/8-11 x 1-3/4" LONG HDG, A307 166 EA 498 EA - - - - - - - - Y
40 $52200-C33 A NUT, HEX, 5/8-11 HDG 166 EA 498 EA - - - - - - - - Y
41 $52195-D12 A WASHER, FLAT, 5/8 NOMINAL HDG 332 EA 996 EA - - - - - - - - Y
42 $52164-C5 A BOLT, HEX HEAD, 3/4-10 x 2" LONG, TYPE 1 HDG, A325 31 EA 93 EA - - - - - - - - Y
43 $52202-D8 A NUT, HEAVY HEX, 3/4-10 HDG, A194 36 EA 108 EA - - - - - - - - \
44 $52209-C7 A WASHER, FLAT, 3/4 NOMINAL, HARDENED STEEL HDG, F436 72 EA 216 EA - - - - - - - - Y
45 $52164-C7 A BOLT, HEX HEAD, 3/4-10 x 2 1/2" LONG, TYPE 1 HDG, A325 5 EA 15 EA - - - - - - - - Y
HARDWARE INCLUDES 10% SPARES i

MATERIAL LEGEND:

S8 = STAINLESS STEEL CS = CARBON STEEL

MS = MILD STEEL SNTR BRZ = SINTERED BRONZE

AL = ALUMINUM HDG = HOT DIPPED GALVANIZED

PTD = PAINTED GALVND = GALVANEAL

IREVISION HISTORY: GALV = GALVANIZED RBR = RUBBER
LETTER DATE BY CHKD DATE DESCRIPTION PVC = POLYVINYL CHLORIDE CPVC = CHLORINATED POLYVINYL CHLORIDE
REV. A 6/15/05 DWT BVC 7/7/05 RELEASED NPRN = NEOPRENE NYL = NYLON

Page 1 of 1

LOT = SUB BILL OF MATERIAL
EA = EACH
PRM = PRIMED

FT = FOOT
EPY = EPOXY
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NOTES: LEGEND

1) ALL WIRING SHALL CONFORM TO THE LATEST EDITION OF THE NEC WIRE COLOR CODE:
(CURRENT EDITION) OR THE AUTHORITY HAVING JURISDICTION. CB_ - CIRCUIT BREAKER :

2) ALL WIRES, BOTH ENDS, SHALL BE MARKED WITH CORRESPONDING TERMINAL CO_  — CONVENIENCE OUTLET ® - BLACK
NUMBERS AND COVERED WITH SHRINK TUBING. CP_ — CONTROL PANEL ® - RED

3) ALL SWITCHES AND RELAYS ARE SHOWN IN THE STATIC STATE (OFF=SHELF). CR-1 - LOW OIL LEVEL (COMPRESSOR ALARM) @ - WHITE

4) ALL SWITCHES SHALL BE FACTORY PRESET TO SETTINGS NOTED ON THIS CR-2 ~ LOW AIR TEMP (COMPRESSOR ALARM)
DRAWING. CR-3 - HIGH AIR PRESSURE (COMPRESSOR ALARM) ® - BROWN

5) ALL JUNCTION BOXES, SWITCHES, TERMINAL BLOCKS SHALL BE IDENTIFIED DB_ — DISTRIBUTION BLOCK (© - ORANGE
WITH LEGEND PLATES DENOTING APPROPRIATE LABEL mmm AI._.w DRAWING. DPDT - DOUBLE POLE DOUBLE THROW @ — YELLOW

6) ALL WIRING SHALL BE STRANDED COPPER, TYPE "XHHW", 600V, 90°C, DPS_ - DIFFERENTIAL PRESSURE SWITCH
UNLESS OTHERWISE NOTED. DS__ - DISCONNECT SWITCH © - GREEN

7) ALL WIRES SHALL BE TERMINATED ON TERMINAL BLOCKS OR DESIGNATED F _ FUSE
WIRE TERMINALS. THERE SHALL BE NO SPLICING OF WIRES. FT — FIELD INSTALLED

_ — AMBER LIGHT

8) CONTROL CIRCUITS SHALL BE #14 AWG AND POWER CIRCUITS SHALL BE FUA — FULL LOAD AMP
m,mwc»%mo UNLESS OTHERWISE NOTED. REFERENCE NOTE 1 FOR ALL OTHER FLSW - FLOW SWITCH

\ . _

9) ALL WIRE JUMPERS SHALL BE SHOP INSTALLED. mwQ - %%_m%%ouo&wmwﬂ CIRCUIT INTERRUPT Hn RED LIGHT
10) ALL CONDUIT SHALL BE SUPPORTED AT LEAST EVERY 10 FT. IN ADDITION, U8 — JUNGTION BOX
CONDUIT SHALL BE SECURELY FASTENED WITHIN 1 FT. OF EACH QUTLET BOX, Evs -~ Leve T
JUNCTION BOX, DEVICE BOX, CABINET, CONDUIT BODY, OR OTHER CONDUIT - L SWITCH — WHITE LIGHT
TERMINATION. SEE NOTE 1 FOR EXCEPTIONS. LH = LEFT HAND
11) CONDUIT SHALL NOT BE USED FOR GROUNDING, THEREFORE, A SEPARATE LIMSW_ — LIMIT SWITCH
GROUNDING CONDUCTOR SHALL BE RUN THROUGHOUT RACEWAY TO ALL DEVICES. LSW_ — LIGHT SWITCH = GREEN LIGHT
CONTROL CIRCUITS SHALL BE A MINIMUM #14 AWG, POWER CIRCUITS SHALL BE NOHC — NORMALLY OPEN HELD CLOSED
A MINIMUM #12 AWG., ALL GROUNDING CONDUCTORS SHALL HAVE GREEN OR P_ - PUMP WIRE 4 TERMINAL #
GREEN WITH ONE OR MORE YELLOW STRIPES INSULATION. REFERENCE NOTE 1 PL_ — PILOT LIGHT 1
FOR ALL OTHER CIRCUITS. R_ - GENERAL PURPOSE RELAY
12) THE NUMBER OF TERMINALS SHOWN SHALL BE SUPPLIED AS A MINIMUM. RH - RIGHT HAND 7
13) NO MORE THAN TWO WIRES SHALL BE CONNECTED TO AN INDIVIDUAL SH_ - SPACE HEATER
TERMINAL POINT. S — SHOP INSTALLED
14) ALL WIRING DEVICES AND ELECTRICAL HARDWARE SHALL BE CERTIFIED BY SIFC — SHOP INSTALLED FIELD CONNECTED INSTRUMENTATION TAGGING
UNDERWRITERS LABORATORY (UL), FACTORY MUTUAL (FM), AND ELECTRICAL SSW_ ~ SELECTOR SWITCH MBL10CPOB3/PDS 35112
TESTING LABORATORY (ETL) OR OTHER APPROPRIATE THIRD PARTY TESTING SV_ — SOLENOID VALVE

- (KKS/WBS)
LABORATORY. TB_ - TERMINAL BLOCK
15) MODULE CONVENTION FOR THIS DRAWING IMPLIES STANDING INSIDE THE TDS_ — TRANSFORMER DISCONNECT SWITCH
CLEAN AIR PLENUM FACING THE DISCHARGE FLANGE. R — TRANSFORMER
16) SEE DWG XX-20 FOR REQUIRED TAGGING AND INSTRUMENT SETPOINTS 18 _ TEMPERATURE SWITCH — SHIELDED CABLE
VALUES AND RANGES - NOT TERMINATED
. TH_ - TRACE HEAT

17) ALL SHOP INSTALLED WIRING SHALL BE INSPECTED FOR CONTINUITY PRIOR
TO SHIPPING EQUIPMENT.

18) ALL WIRING SHALL BE FIELD INSPECTED FOR CONTINUITY PRIOR TO
ENERGIZING ANY CIRCUIT. ANY REPAIRS SHALL BE MADE PRIOR TO ENERGIZING
SYSTEM.

19) SHIELDED (SHD) CONTROL WIRING TO BE UNGROUNDED. DEVICE END
INCORPORATES FLOATING SHIELD. TERMINAL BLOCK END IS SECURED TO
TERMINAL BLOCK LUG.

— — — FIELD INSTALLED WIRE
—————  SHOP INSTALLED WIRE

TN

-0 O ~ CIRCUIT BREAKER

—t— - NORMALLY CLOSED CONTACT
— - NORMALLY OPEN CONTACT
JE

- o= — PUSHBUTTON SWITCH

o — 2—POSITION SELECTOR SWITCH
IOHO& — PRESSURE SWITCH

20610 =

— SHIELDED CABLE
TERMINATED

— RELAY COIL

~ SOLENOID

— INCANDESCENT LIGHT

— RECEPTACLE

— WIRE NUMBER

— RESISTIVE DEVICE

— GROUND

CHECKED BY CHECK PATE
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INF=JB1 (OWG XX-7) NO.ZONE] DESCRIPTION A DATE #%EESM%EKSM DATE
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5 3 | [ aves-xx-005 3 " a | | 1
REVISIONS |
NO.JZONE] DESCRIPTION [ DATE | APPROVED] CHECKED] DATE
] A | |
THIRD LEVEL
JB-3 _ _
THIRD LEVEL
_ SEE NOTE '8’ _ _
W . ZONE [43) T\
|
= _ \ LSW-3 _
} IEREL { } fi -
7T N ~
I _ _ _
{ 5 I LH MOD RH MOD
5 _ LIGHTS LIGHTS _
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|| 9 _ —
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SECOND LEVEL
JB—2 _llll..lll.lll...lllllllullll.ll._
SECOND LEVEL
- SEE NOTE '8’
I _ _
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— _ SEE NOTE 'B _
#12 AWG @ ZONE [A3]
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7T W @ @ @ E) NOTE 'A’
, _ ALL SHOP INSTALLED FIELD CONNECTED WIRES ARE
s I PIG-TAIL CONNECTIONS. THE WIRES ARE CONNECTED AT
T o1 ) e - .
=% P ONE END AND THE OPPOSITE ENDS ARE LABELED, SECURED,
6 | o2 . 1 ] S LH MOD RH MOD AND SEALED IN PLASTIC TO PREVENT CONTAMINATION
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DURING SHIPMENT. SHOP SHALL LEAVE ADEQUATE LENGTH |
|OF FLEXIBLE CONDUIT AND WIRE FOR FIELD TERMINATION w
I

NOTE 'B’
WIRING AND CONDUIT BETWEEN LEFT—HAND MODULES LIGHTS
AND RIGHT—HAND MODULES LIGHTS SHALL BE FIELD INSTALLED
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8 m 7 6 ! S v 4 3 | [ tes-xx-00s | 1 | a | | 1
) REVISIONS
NO.[ZONE] DESCRIPTION | DATE [ APPROVED| CHECKED| DATE

| m _ | w

NOTES:

1) ALL WIRING SHALL CONFORM TO THE LATEST EDITION OF THE NEC
(CURRENT EDITION) OR THE AUTHORITY HAVING JURISDICTION.

2) ALL WIRES, BOTH ENDS, SHALL BE MARKED WITH CORRESPONDING
TERMINAL NUMBERS AND COVERED WITH SHRINK TUBING.

3) LEGEND PLATES ON ENCLOSURES SHALL BE ATTACHED VIA SS SCREWS
INTO TAPPED HOLES. 44,00 [1117.8]

4) ALL WIRING SHOULD BE STRANDED COPPER, TYPE "XHHW”, 600V, 90°C,
UNLESS OTHERWISE NOTED. 1.00 [25.4] —= 42.00 [1066.8]

5) ALL WIRES SHALL BE TERMINATED ON TERMINAL BLOCKS OR @

DESIGNATED WIRE TERMINALS. THERE SHALL BE NO SPLICING OF WIRES. 2.00 [50.8 @@@@

[}

8) CONDUIT SHALL NOT BE USED FOR GROUNDING, THEREFORE, A SEPARATE ‘
GROUNDING CONDUCTOR SHALL BE RUN THROUGHOUT RACEWAY TO ALL T
DEVICES. CONTROL CIRCUITS SHALL BE A MINIMUM #14 AWG, POWER CIRCUITS !
SHALL BE A MINIMUM #12 AWG., ALL GROUNDING CONDUCTORS SHALL HAVE u
GREEN INSULATION. REFERENCE NOTE 1 FOR ALL OTHER CIRCUITS. |

7) THE NUMBER OF TERMINALS SHOWN SHALL BE SUPPLIED AS A MINIMUM. I

8) NO MORE THAN TWO WIRES CAN BE CONNECTED TO ONE TERMINAL POINT. “

9) ALL WIRING DEVICES AND ELECTRICAL HARDWARE SHALL BE CERTIFIED |
BY UNDERWRITERS LABORATORY (UL), FACTORY MUTUAL (FM), !
ELECTRICAL TESTING LABORATORY (ETL) OR OTHER APPROPRIATE V
THIRD PARTY TESTING LABORATORY. i

|
I
|
|
|
|
|
|
|
|
|
|
|

(@I =

1.00 [25.4]_-.| ‘.;
b

10) PLACE TWO (2) BAGS OF DESSICANT (CALCIUM CHLORIDE) INSIDE OF
ENCLOSURE PRIOR TO SHIPMENT TO PREVENT CONDENSATION.

i
! =
! o
| o]
| e =
| 8 —_
B
T T o
CONTROL PANEL MOUNTING ANGLES © === @) e ! -
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HARDWARE PENETRATION —
BEYOND THIS mo;:/ |
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o e,

LOW PRESSURE PORT 6998 ﬁ FOR BILL OF MATERIALS
\\J\i NPT (F) CONN, , SEE DWG XX-6BOM
T
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PROJECT NAME: PACIFIC RIM ENERGY

CUSTOMER P.O. # DWG. NO.: 7-22169-XX-6BOM LETTER DATE
DRAWING NAME: CONTROL PANEL ASSEMBLY (NEMA 4) ORIGINAL ISSUE: A 6/15/05
PNEUMAFIL S.0. # 7-22169 CURRENT REVISION: A 6/15/05
: F CTORIAL REPR TATI
COMPLETED BY DWT ORPI PRESENTATION SEE LAST PAGE FOR REVISION HISTORY
NUMBER OF SYSTEMS: 3 REFERENCE DRAWING 7-22169-XX-6

Page 1 of 1

1 7-22169-XX-6P1 A PANEL, 44" x 40" x 10 GAUGE SS EA 3 EA N
2 7-22169-XX-7 A CONTROL PANEL ENCLOSURE SUB-PANEL ASSEMBLY (INF-JB1) - EA 3 EA N
3 7-22169-XX-16 A CONTROL PANEL ENCLOSURE SUB-PANEL ASSEMBLY (INF-JB2) - EA 3 EA N
4 7-22169-XX-17 A ASSEMBLY, SWITCH, DISCONNECT, 120V, 3 PHASE - EA 3 EA N
5 $52033-B1 A SWITCH, DIFFERENTIAL PRESSURE - EA 3 EA N
6 7-22169-XX-6P6 B GAUGE, CAPSUHELIC DIFFERENTIAL PRESSURE, 0-500 Pa - EA 3 EA N
7 7-22169-XX-6P7 B GAUGE, CAPSUHELIC DIFFERENTIAL PRESSURE, 0-1.5 Kpa - EA 3 EA N
8 Q-9385 A CONNECTOR, STR., 1/4" NPT x 1/4" TUBE SS EA 12 EA N
9 Q-9847 A MUFFLER, 1/4" NPT SNTR BRZ EA 6 EA N
10 A51683-B1 A STAND-OFF BRACKET ) EA 6 EA N
11 Q-4490 A CONDUIT, 3/4" LIQUIDTIGHT FLEXIBLE METAL - FT 6 FT
12 Q-10903 A CONNECTOR, STR., 3/4", LIQUIDTIGHT FLEX., INSULATED - EA 3 EA N
LEGEND PLATE, 1" x 3" x 1/16" PHENOLIC, WHT W/BLK CORE
13 AS2126-D100 A ENGRAVED .wmmm.ramx. DELTA P" e - ) TEA S EA N
LEGEND PLATE, 1" x 3" x 1/16" PHENOLIC, /BLK CORE
14 AS2129-D101 A mz%m><mo "FINAL _"_rqmw omm.qm _M SRS — ) 1 EA SEA N
LEGEND PLATE, 1" x 3" x 1/16" PHENOLIC,
- e - mzmown S PR s i <wm.um._,a:o WHT WI/BLK CORE : = e -
LEGEND PLATE, 1" x 3" x 1/16" . WiB
16 A52129-D107 A mw %m mémo MBL 10GP0E3" I - 1 EA 3 EA N
LEGEND PLATE, 1" x 3" x 1/16" PHENOLIC, WH
17 A52129-D108 A mzmw><mm>_.ﬂ_mm5oovmou._ I om - 1 EA 3 EA N
LEGEND P 1"x 3" x 1/16" PHENOLIC, W/BLK COR
18 A52129-D109 A ENGRAVED "MBL10GP505" - 1 EA 3 EA N
19 $52174-D80 A BOLT, HEX HEAD, 3/8-16 x 1 1/4" LONG ) 10 EA 30 EA N
20 $52200-C43 A NUT, 3/8-16 SS 10 EA 30 EA N
21 $52196-D109 A WASHER, FLAT, 3/8" NOMINAL ss 20 EA 60 EA N
22 $52197-C40 A WASHER, LOCK, 3/8" NOMINAL SS 10 EA 30 EA N
23 $52174-D24 A BOLT, HEX HEAD, 1/4-20 x 1 1/4" LONG Ss 10 EA 30 EA N
24 $52200-C41 A NUT, 1/4-20 SS 10 EA 30 EA N
25 $52196-D107 A WASHER, FLAT, 3/8" NOMINAL sS 20 EA 60 EA N
26 $52197-C38 A WASHER, LOCK, 3/8" NOMINAL ) 10 EA 30 EA N
27 $52175-C11 A SCREW, PAN HEAD, #6-32 x 1/2" LONG SS 20 EA 60 EA N
28 §52175-C32 A SCREW, PAN HEAD, #8-32 x 3/4" LONG sS 10 EA 30 EA N
29 Q-9388 A TAPE, PTFE THREAD SEALANT, 1/2" ROLL - 1 EA 3 EA N
| NOTE: HARDWARE INCLUDES 10% SPARES {
MATERIAL LEGEND:
SS = STAINLESS STEEL CS = CARBON STEEL
MS = MILD STEEL SNTR BRZ = SINTERED BRONZE
AL = ALUMINUM HDG = HOT DIPPED GALVANIZED
PTD = PAINTED GALVND = GALVANEAL
GALV = GALVANIZED RBR = RUBBER
PVC = POLYVINYL CHLORIDE CPVC = CLORINATED POLYVINYL CHLORIDE
REVISION HISTORY: INPRN = NEOPRENE NYL = NYLON
LETTER DATE BY CHKD DATE DESCRIPTION LOT = SUB BILL OF MATERIAL FT = FOOT
REV. A 6/15/05 DWT BVC 7/7/05 RELEASED EA = EACH EPY = EPOXY
PRM = PRIMED
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NOTES:

1)} ALL WIRING SHALL CONFORM TO THE LATEST EDITION OF THE

2)
3)
4)
5)
6)

7y

8)
9)

NEC (NATIONAL ELECTRICAL CODE) OR THE AUTHORITY HAVING
JURISDICTION.

ALL WIRES, BOTH ENDS, SHALL BE MARKED WITH CORRESPONDING
TERMINAL NUMBERS AND COVERED WITH SHRINK TUBING.

LEGEND PLATES ON ENCLOSURES SHALL BE ATTACHED VIA SS

SCREWS INTO TAPPED HOLES.

ALL WIRING SHALL BE STRANDED COPPER, TYPE "XHHW”, 800V, 90°C,
UNLESS OTHERWISE NOTED.

ALL WIRES SHALL BE TERMINATED ON TERMINAL BLOCKS OR

DESIGNATED WIRE TERMINALS. THERE SHALL BE NO SPLICING OF WIRES.
CONDUIT SHALL NOT BE USED FOR GROUNDING, THEREFORE, A SEPARATE
GROUNDING CONDUCTOR SHALL BE RUN THROUGHOUT RACEWAY TO ALL
DEVICES. CONTROL CIRCUITS SHALL BE A MINIMUM #14 AWG, POWER
CIRCUITS SHALL BE A MINIMUM #12 AWG., ALL GROUNDING CONDUCTORS
SHALL HAVE GREEN OR GREEN WITH ONE OR MORE YELLOW STRIPES
INSULATION. REFERENCE NOTE 1 FOR ALL OTHER CIRCUITS.

THE NUMBER OF TERMINALS SHOWN SHALL BE SUPPLIED AS A

MINIMUM WITH 10% SPARES.

NO MORE THAN TWO WIRES CAN BE CONNECTED TO ONE TERMINAL POINT.
ALL WIRING DEVICES AND ELECTRICAL HARDWARE SHALL BE CERTIFIED
BY UNDERWRITERS LABORATORY (UL), FACTORY MUTUAL (FM),
ELECTRICAL TESTING LABORATORY (ETL) OR OTHER APPROPRIATE

THIRD PARTY TESTING LABORATORY.

10) PLACE TWO (2) BAGS OF DESSICANT (CALCIUM CHLORIDE)

INSIDE OF ENCLOSURE PRIOR TO SHIPMENT TO PREVENT
CONDENSATION.

COVER SHOWN SEPARATELY FOR CLARITY

.
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REV

ISICNS

DESCRIPTION

[ DATE [ APPROVED| CHECKED| DATE

LEGEND:

(A - (3/4” NPT) TO LIGHTING CIRCUITS (120VAC/1/60)

QI (3/4" NPT) FROM TRANSFORMER (120VAC/1/80)

20.00

e 1400

$0.44 [11

16)

[508]

[356] ——

§oo

|
|
|
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NO.[ZONE]
T

I

24.00 [610]

le—7.50 [191]

16

25.24 [641]

CHECK DATE
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FRACTIONAL

DWT

/=22169-XX-7

REV
D PLOT DATE A

DECIMAL ...

ANGULAR .

1SSUE DATE

06/15/05

scatk 4"z1'-0" ﬁ WEIGHT _ SHEET 1 OF 1

5 i

F

3

!

2

© 2005 ~ PNEUMAFIL CORPORATION ‘_ 00COK



PROJECT NAME: PACIFIC RIM ENERGY

CUSTOMER P.O. # DWG. NO.: 7-22169-XX-7BOM LETTER DATE

DRAWING NAME: CONTROL BOX ASSEMBLY (NEMA 4) ORIGINAL ISSUE: A 6/15/05
PNEUMAFIL S.0. # 7-22169 CURRENT REVISION: A 6/15/05
COMPLETED BY: DWT FOR PICTORIAL REPRESENTATION SEE LAST PAGE FOR REVISION HISTORY
NUMBER OF SYSTEMS: 3 REFERENCE DRAWING 7-22169-XX-7

1 Q-11095 A ENCLOSURE, 24" x 20" x 8", NEMA 4 - 1 EA 3 EA N
2 Q-7848 A PANEL, MOUNTING, 21" x 17" - 1 EA 3 EA N
3 Q-10955 A DISTRIBUTION BLOCK, 2-POLE, 600 VAC, (1) #2/0-#14 AWG x (6) #4-#14 AWG - 1 EA 3EA N
4 S51847-C8 A CIRCUIT BREAKER, 50 AMP, SP, 120 VAC - 1 EA 3 EA N
5 $51847-C2 A CIRCUIT BREAKER, 20 AMP, SP, 120 VAC - 2 EA 6 EA N
6 Q-11286 A CIRCUIT BREAKER, 20 AMP, SP, 120 VAC, GFCI - 1 EA 3 EA N
MOUNTING HARDWARE FOR SERIES C G-FRAME CIRCUIT BREAKERS (GC),
7 Q-10916 A |ACCEPTS UP TO 6 POLES - TEA SEA N
8 Q-11053 A HOLDER, FUSE, 1/4" x 1 1/4", 15A, 250VAC - 1 EA 3 EA N
9 Q-11052 A FUSE 1A, 250VAC, NON-TIME DELAY, 1/4" x 1 1/4" - 1 EA 3 EA N
TERMINAL BLOCK, 600 VAC, 40 AMP, #10-#22 AWG, KANT KUT CONNECTOR,
10 Q-10958 A FLAT MOUNT - 30 EA 90 EA N
11 Q-10884 A TERMINAL BLOCK, END SECTION, FLAT MOUNT - 1 EA 3 EA N
12 Q-10928 A GROUNDING BUSS BAR, #14-#4 AWG, 14 TERMINALS - 1 EA 3 EA N
13 Q-11088 A DUCT, WIRE, PVC, TYPE "E", 1"W x 2'H, 6 FT. LENGTHS PVC 1 EA 3EA N
14 Q-11089 A COVER, WIRE DUCT, 1" W, 6 FT. LENGTHS PVC 1 EA 3EA N
15 Q-10927 A HUB, BULLET, 3/4", INSULATED AL 2 EA 6 EA N
16 Q-10872 A PLUG, 3/4" NPT, RED POLYETHYLENE 2 EA 6 EA N
17 7-22169-XX-7P17 A LIGHT, INDICATOR, 22mm, WHITE - 1 EA 3 EA N
18 7-22169-XX-7P18 A HOLDER, LAMP, 22mm - 1 EA 3 EA N
19 7-22169-NPT A NAMEPLATE, SYSTEM - 1 EA 3EA N
LEGEND PLATE, 3/4" x 2" x 1/16" THICK, WHITE W/BLACK CORE,
20 A52129-D3 A ENGRAVED “DBA" - 1 EA 3EA N
" . 7521290102 A szmmzo PLATE, 1" x 3" LG, PHENOLIC, WHT W/BLK CORE, "120 VAC, POWER, - 1 EA SEA N
LEGEND PLATE, 3/4" x 2" x 1/16" THICK, WHITE W/BLACK CORE,
22 A52128-D13 A ENGRAVED “INF B~ - 1 EA 3EA N
237 $52175-C11 A SCREW, PAN HEAD, #6-32 x 1/2" LONG SS 20 EA 60 EA N
24 7-22169-XX-7P25 A WIRE NUMBERS AND SHRINK TUBING PER XX-5 - 1 EA 3 EA N
25 Q-11251 A WIRE, #12 AWG, STRANDED CU., TYPE "XHHW", 600 V, BLACK - 30 FT 90 FT N
26 Q-11171 A WIRE, #12 AWG, STRANDED CU_, TYPE "XHHW", 600 V. WHITE - 30 FT 90 FT N
27 Q-10945 A WIRE, #12 AWG, STRANDED CU., TYPE "XHHW", 600 V, GREEN - 10 FT 30 FT N
28 Q-10918 A WIRE, #14 AWG, STRANDED CU., TYPE "XHHW", 600 V, BLACK - 10 FT 30 FT N
29 Q-10819 A WIRE. #14 AWG, STRANDED CU., TYPE "XHHW", 600 V, WHITE - 10 FT 30 FT N
30" Q-10920 A WIRE, #14 AWG, STRANDED CU., TYPE "XHHW", 600 V, GREEN - 10 FT 30 FT N
31% Q-10917 A WIRE, #14 AWG, STRANDED CU., TYPE "XHHW", 600 V, RED - 10 FT 30 FT N
OPEN NUMBER
33" Q-11404 A WIRE FERRULE, #8 AWG, RED - 5 EA 15 EA N
34° Q-11356 A WIRE FERRULE, #12 AWG, GRAY - 40 EA 120 EA N
35 Q-11355 A WIRE FERRULE, #14 AWG, BLUE - 20 EA 60 EA N
NOTE: HARDWARE INCLUDES 10% SPARES
* . INDICATES NOT SHOWN ON DRAWING
MATERIAL LEGEND:
SS = STAINLESS STEEL CS = CARBON STEEL
IMS = MILD STEEL SNTR BRZ = SINTERED BRONZE
AL = ALUMINUM HDG = HOT DIPPED GALVANIZED
PTD = PAINTED GALVND = GALVANEAL
GALV = GALVANIZED RBR = RUBBER
PVC = POLYVINYL CHLORIDE CPVC = CLORINATED POLYVINYL CHLORIDE
REVISION HISTORY: NPRN = NEOPRENE NYL = NYLON
LETTER DATE BY CHKD DATE DESCRIPTION LOT = SUB BILL OF MATERIAL ET = FOOT
REV.A | 6/15/05 DWT BVC 717105 RELEASED EA = EACH EPY = EPOXY
PRM = PRIMED

Page 1 of 1
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NOTES:

1) ALL WIRING SHALL CONFORM TO THE LATEST EDITION OF THE

NEC (NATIONAL ELECTRICAL CODE) OR THE AUTHORITY HAVING
JURISDICTION.

2) ALL WIRES, BOTH ENDS, SHALL BE MARKED WITH CORRESPONDING
TERMINAL NUMBERS AND COVERED WITH SHRINK TUBING.

3) LEGEND PLATES ON ENCLOSURES SHALL BE ATTACHED ViA SS
SCREWS INTO TAPPED HOLES.

4) ALL WIRING SHALL BE STRANDED COPPER, TYPE "XHHW”, 600V, 90°C,
UNLESS OTHERWISE NOTED.

5) ALL WIRES SHALL BE TERMINATED ON TERMINAL BLOCKS OR
DESIGNATED WIRE TERMINALS. THERE SHALL BE NO SPLICING OF

WIRES.

6) CONDUIT SHALL NOT BE USED FOR GROUNDING, THEREFORE, A
SEPARATE GROUNDING CONDUCTOR SHALL BE RUN THROUGHOUT RACEWAY
TO ALL DEVICES. CONTROL CIRCUITS SHALL BE A MINIMUM #14 AWG,
POWER CIRCUITS SHALL BE A MINIMUM #12 AWG., ALL GROUNDING
CONDUCTORS SHALL HAVE GREEN OR GREEN WITH ONE OR MORE YELLOW
STRIPES INSULATION. REFERENCE NOTE 1 FOR ALL OTHER CIRCUITS.

7) THE NUMBER OF TERMINALS SHOWN SHALL BE SUPPLIED AS A
MINIMUM WITH 10% SPARES.

8) NO MORE THAN TWO WIRES CAN BE CONNECTED TO ONE TERMINAL
POINT.

9) ALL WIRING DEVICES AND ELECTRICAL HARDWARE SHALL BE CERTIFIED
BY UNDERWRITERS LABORATORY (UL), FACTORY MUTUAL (FM),

ELECTRICAL TESTING LABORATORY (ETL) OR OTHER APPROPRIATE

THIRD PARTY TESTING LABORATORY.

10) PLACE TWO (2) BAGS OF DESSICANT (CALCIUM CHLORIDE)

INSIDE OF ENCLOSURE PRIOR TO SHIPMENT TO PREVENT

CONDENSATION.

a
INF-JB2
2

COVER SHOWN SEPARATELY FOR CLARITY

LEGEND:

@ = (1/2” NPT) CUSTOMER INTERFACE (24/48 VDC)

a ~ (1/2” NPT) TO DPS1
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37 ey

IE1 ullgz
I
00 ©
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i

I
|8]8
8B
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a—025.00 [127] °
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|

CHECKED 8Y

REVISIONS

NO.[ZONE]

DESCRIPTION | DATE [ APPROVED] CHECKED] DATE
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FOR BILL OF MATERIALS
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\L_ el PNEUMAFIL CORPORATION
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P.0. BOX 18348, GHARLOTTE, N.C. 28297-6348
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1
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PROJECT NAME: PACIFIC RIM ENERGY

CUSTOMER P.O. # DWG. NO.: 7-22169-XX-16BOM LETTER DATE

DRAWING NAME: CONTROL PANEL ENCLOSURE SUB-PANEL ASSEMBLY (NEMA 4) ORIGINAL ISSUE: A 6/15/05
PNEUMAFIL S.0. # 7-22169 CURRENT REVISION: A 6/15/05
COMPLETED BY: DWT FOR PICTORIAL REPRESENTATION SEE LAST PAGE FOR REVISION HISTORY
NUMBER OF SYSTEMS: 3 REFERENCE DRAWING 7-22169-XX-16

1 Q-10879 A ENCLOSURE, 10" x 8" x 4", NEMA 4 - 1 EA 3 EA N
2 Q-7334 A PANEL, MOUNTING, 8.75" x 6.88" - 1 EA 3 EA N
TERMINAL BLOCK, 600 VAC, 40 AMP, #10#22 AWG, KANT KUT CONNECTOR
- . ' ' ' ‘ - N
3 Q-10958 A FLAT MOUNT 30 EA 90 EA
4 Q-10884 A TERMINAL BLOCK, END SECTION, FLAT MOUNT - 2 EA 8 EA N
5 Q-10928 A GROUNDING BUSS BAR, #14-#4 AWG, 14 TERMINALS - 1 EA 3EA N
5 Q-10927 A HUB, BULLET, 3/4", INSULATED AL 2 EA 5 EA N
7 Q-10953 A PLUG, 3/4" NPT, RED POLYETHYLENE 1 EA 3 EA N
8 Q-10903 A CONNECTOR, STR., 3/4", LIQUIDTIGHT FLEX., INSULATED - 1 EA 3EA N
LEGEND PLATE, 3/4" x 2" x 1/16" THICK, WHITE W/BLACK CORE,
9 A52129-D14 A ENGRAVED “INE~JB2" - 1 EA 3EA N
10 §52175-C11 A SCREW, PAN HEAD, #6-32 x 1/2" LONG SS 8 EA 24 EA N
[ NOTE: HARDWARE INCLUDES 10% SPARES ]
REVISION HISTORY: MATERIAL LEGEND:
LETTER DATE BY CHKD DATE DESCRIPTION SS = STAINLESS STEEL CS = CARBON STEEL
REV. A 6/15/05 DWT BVC 717105 RELEASED MS = MILD STEEL SNTR BRZ = SINTERED BRONZE
AL = ALUMINUM HDG = HOT DIPPED GALVANIZED
PTD = PAINTED GALVND = GALVANEAL
GALV = GALVANIZED RBR = RUBBER
PVC = POLYVINYL CHLORIDE CPVC = CLORINATED POLYVINYL CHLORIDE
NPRN = NEOPRENE NYL = NYLON
LOT = SUB BILL OF MATERIAL FT = FOOT
EA = EACH EPY = EPOXY
PRM = PRIMED
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7-22169-XX~017

B REV
1 A

* ]

NOTES:

1) ALL WIRING SHALL CONFORM TO THE LATEST EDITION OF THE NEC (CURRENT EDITION)
OR THE AUTHORITY HAVING JURISDICTION.

2) ALL WIRES, BOTH ENDS, SHALL BE MARKED WITH CORRESPONDING TERMINAL NUMBERS
AND COVERED WITH SHRINK TUBING.

3) ALL SWITCHES AND RELAYS ARE SHOWN IN THE STATIC STATE (OFF—-SHELF).

4) ALL SWITCHES SHALL BE FACTORY PRESET TO SETTINGS NOTED ON THIS DRAWING.

5) ALL JUNCTION BOXES, SWITCHES, TERMINAL BLOCKS SHALL BE IDENTIFIED WITH
LEGEND PLATES DENOTING APPROPRIATE LABEL PER THIS DRAWING.

6) ALL WIRING SHALL BE STRANDED COPPER, TYPE "XHHW", 600V, 90°C, UNLESS
OTHERWISE NOTED.

7) ALL WIRES SHALL BE TERMINATED ON TERMINAL BLOCKS OR DESIGNATED WIRE
TERMINALS. THERE SHALL BE NO SPLICING OF WIRES.

8) CONTROL CIRCUITS SHALL BE #14 AWG AND POWER CIRCUITS SHALL BE #12 AWG
UNLESS OTHERWISE NOTED. REFERENCE NOTE 1 FOR ALL OTHER CIRCUITS.

9) ALL WIRE JUMPERS SHALL BE SHOP INSTALLED.

10) ALL CONDUIT SHALL BE SUPPORTED AT LEAST EVERY 10 FT. IN ADDITION, CONDUIT
SHALL BE SECURELY FASTENED WITHIN 1 FT. OF EACH OUTLET BOX, JUNCTION BOX,

DEVICE BOX, CABINET, CONDUIT BODY, OR OTHER CONDUIT TERMINATION. SEE NOTE 1 a— 5.47 [138.99] —wi

FOR EXCEPTIONS.
11) CONDUIT SHALL NOT BE USED FOR GROUNDING, THEREFORE, A SEPARATE GROUNDING

ot 8.86 [224.99]

CONDUCTOR SHALL BE RUN THROUGHOUT RACEWAY TO ALL DEVICES. CONTROL CIRCUITS / }

SHALL BE A MINIMUM #14 AWG, POWER CIRCUITS SHALL BE A MINIMUM #12 AWG., ALL [
GROUNDING CONDUCTORS SHALL HAVE GREEN OR GREEN WITH ONE OR MORE YELLOW
STRIPES INSULATION. REFERENCE NOTE 1 FOR ALL OTHER CIRCUITS.

12) THE NUMBER OF TERMINALS SHOWN SHALL BE SUPPLIED AS A MINIMUM.

13) NO MORE THAN TWO WIRES SHALL BE CONNECTED TO AN INDIVIDUAL TERMINAL POINT.

14) ALL WIRING DEVICES AND ELECTRICAL HARDWARE SHALL BE CERTIFIED BY
UNDERWRITERS LABORATORY (UL), FACTORY MUTUAL (FM), AND ELECTRICAL TESTING
LABORATORY (ETL) OR OTHER APPROPRIATE THIRD PARTY TESTING LABORATORY.

15) MODULE CONVENTION FOR THIS DRAWING IMPLIES STANDING INSIDE THE CLEAN AIR g\\\\\\\\\

TOS =1

PLENUM FACING THE DISCHARGE FLANGE.

16) SEE DWG XX—20 FOR REQUIRED TAGGING AND INSTRUMENT SETPOINTS VALUES AND
RANGES.

17) ALL FIELD INSTALLED WIRING SHALL BE INSPECTED FOR CONTINUITY PRIOR TO |
ENERGIZING ANY CIRCUIT. ANY REPAIRS SHALL BE MADE PRIOR TO ENERGIZING SYSTEM. !

18) RELAYS (R1 THRU R4) ARE ENERGIZED UNDER NORMAL OPERATION. |

18.17 [461.47]

| |

18.54 [470.99]

74%W:T;_ _

|.1|).l(|

2.25 [57.15] !lntL
00

314

| 2.00 [50.80]
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|

EUMAFIL CORPORATION
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PROJECT NAME: PACIFIC RIM ENERGY

CUSTOMER P.O. # DWG. NO.: 7-22169-XX-17BOM LETTER DATE

DRAWING NAME: DISCONNECT SWITCH 480 VAC (NEMA 4) ORIGINAL ISSUE: A 6/15/05
PNEUMAFIL S.0. # 7-22169 CURRENT REVISION: A 6/15/05
COMPLETED BY: DWT FOR PICTORIAL REPRESENTATION SEE LAST PAGE FOR REVISION HISTORY
NUMBER OF SYSTEMS: 3 REFERENCE DRAWING 7-22169-XX-17

) " ENCLOSURE, ENCLOSURE, 15" x 8 7/8 x 8 516", 55, (NEMA 4/4X), CUTTLER-

1 Q-11126 A ENCLOSURE, 18" x 8 7/8" x @ 5/16" (NEMA 4/4X) ss 1EA 3EA N HAMMER #WFDN100

2 EHD3015L A BREAKER, CIRCUIT, 15A, 3 POLE - 1EA 3EA N BREAKER, CIRCUIT, 15A, 3 POLE, CUTLER-HAMMER #EHD3015

3 G-10927 A HUB, BULLET, 3/4". INSULATED AL T EA 3EA N HUB, BULLET, 3/4", ALUMINUM, INSULATED, THOMAS & BETTS #371

4 Q-10872 A PLUG, 3/4" NPT, RED POLYETHELENE, 1 EA 3EA N PLUG, 3/4" NPT, POLYETHELENE, RED, CAPLUGS #P-68H

5 Q-10807 A HUB, BULLET, 1 1/2", INSULATED AL 1 EA 3EA N HUB, BULLET, 1 1/2", ALUMINUM, INSULATED, THOMAS & BETTS #374

6 Q10874 A PLUG, 1 172" NPT STEEL 1 EA 3EA N PLUG, 1 1/2" NPT, STEEL, CROUSE-HINDS #PLG55

7 Q-11473 A BUSS BAR, GROUNDING, #14-#4 AWG, 10 TERMINALS - 1 EA 3EA N w%mw\ﬁ GROUNDING, #14-#4 AWG, 10 TERMINALS, CUTLER-HAMMER

LEGEND PLATE, 2" x 3/4" x 116" PHENOLIC, WHT W/BLK CORE [EGEND PLATE, 2" x 3/4" x 116" PHENOLIC, WHT W/BLK CORE
8 $52129-D157 A |ENGRAVED "TDS-1" N TEA SEA N ENGRAVED "TDS-1"
B SE2175-C11 A SCREW, PAN HEAD, #5-32 x 1/2" LONG S§ 4 EA 12 EA N SCREW, PAN HEAD, #6.32 x 1/2" LONG, S8
I NOTE: HARDWARE INCLUDES 10% SPARES |
MATERIAL LEGEND:
$S = STAINLESS STEEL CS = CARBON STEEL
MS = MILD STEEL SNTR BRZ = SINTERED BRONZE
AL = ALUMINUM HDG = HOT DIPPED GALVANIZED
PTD = PAINTED GALVND = GALVANEAL
GALV = GALVANIZED RBR = RUBBER
PVC = POLYVINYL CHLORIDE CPVC = CLORINATED POLYVINYL CHLORIDE
REVISION HISTORY: NPRN = NEOPRENE NYL = NYLON
LETTER | DATE BY CHKD DATE DESCRIPTION LOT = SUB BILL OF MATERIAL FT = FOOT
REV. A 6/15/05 DWT BVC 717105 RELEASED EA = EACH EPY = EPOXY

PRM = PRIMED

Page 1 of 1
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7-22169-XX~020

_m.:M _mn<> _ % 4

CONVENTIONAL INSTRUMENT SYMBOLS

DCS LOOP TAG * (TYPICAL FOR ALL
INSTRUMENT AND ELECTRICAL DEVICES)

FIRST THREE DIGITS INDICATE
E&ID OR P&ID DRAWING NUMBER
/ WHERE ITEM ORIGINATES

\__INDICATES ELECTRICAL (E) OR
INSTRUMENT (1) FUNCTION

FIELD INSTRUMENT

O

A

INDICATION ON DCS CONTROL SYSTEM

N

MCC CONTROL SYSTEM

MCC & DCS CONTROL SYSTEM

LINE SYMBOLS & IDENTIFICATION

REVISIONS

NO.[ZONE]
T

DESCRIPTION

DATE | APPROVED [ CHECKED| DATE

‘ > / MAIN WATER LINE

’ AND FLOW DIRECTION
AUXILARY PROCESS OR
SERVICE LINE AND
FLOW DIRECTION

— — —

COMPRESS AIR LINE AND

f= =>»= — Flow oIReCTION

f—— — = ——f  ELECTRIC LINE

FUNCTION

S/W ID

KKS

W8S

PNEUMAFIL

T

SETTING /RANGE

SETTING/RANGE St UNITS

TOTAL FILTER DIFFERENTIAL PRESSURE SWITCH

MBL 10 CP 083

PDS 35113 DPS1

4.00” W.C. 992 Pa

PRE-FILTER DIFFERENTIAL PRESSURE GAUGE

MBL 10 CP 503

PDI

35111 DPGA

0-2" W.C. 0-498 Pa

FINAL FILTER DIFFERENTIAL PRESSURE GAUGE

MBL 10 CP 505

PD!

35112 DPGB

0-6" W.C. 0-1494 Pa

PIPING SYMBOLS AND NOTATION

——{ O b BALL VALVE
GATE VALVE

GLOBE VALVE

THROTTLING FLOW VALVE

CHECK VALVE

D SOLENOID VALVE

SCREEN

DIRECTION OF FLOW

REDUCER

STRAINER

INSTRUMENT TAG NO. PREFIXES

CR — CONTROL RELAY

DPG — DIFFERENTIAL PRESSURE GAUGE

DPS - DIFFERENTIAL PRESSURE INDICATOR

DPSG — DIFFERENTIAL PRESSURE SWITCH
GAUGE

Fl — FLOW INDICATOR

FLSW — FLOW SWITCH

LEVS — LEVEL SWITCH

PRE—-FILTER

FINAL FILTER

CLEAN AIR
PLENUM

INSTRUMENTATION FOR

INLET AIR_CIRCUIT

|
7 _ _ |

P — PUMP
PDI  — PRESSURE DIFFERENTIAL INDICATOR
PDIS - PRESSURE DIFFERENTIAL INDICATOR
SWITCH
Pl — PRESSURE INDICATOR .
PT - PRESSURE TRANSMITTER I Teuviasd! nzmmxbﬁf,momw@wwioz
TS — TEMPERATURE SWITCH e il Sot Sox Tobed Saamidere e duio) Sdoe
P & | DIAGRAM
This drawing |3 the properly of PNEUMAFIL
CORPORATION, Chariote, N.C. M is loaned for
THIRD ANGLE PROJECTION
SiZE M—O.WMN AH A.OO DWG NO. REV
D o ww 7-22169-XX-20 | »
ALL DIMENSIONS: 1 INCH=25.4 MM Ghals [oone NONE] wewm [ser 1 OF 1
8 6 5

7 3

2
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8 7 6 | 5 ¥ 4 " 3 ,v "R aaiesmxx—ost |1 | a | | 1

REVISIONS

NO.[ZONE] DESCRIPTION | DATE | APPROVED|CHECKED| DATE
NOTES: I ﬂv _ 7 7

1) ALL WIRING SHALL CONFORM TO THE LATEST EDITION OF THE NEC (NATIONAL
ELECTRICAL CODE) OR THE AUTHORITY HAVING JURISDICTION.

2) ALL WIRES, BOTH ENDS, SHALL BE MARKED WITH CORRESPONDING TERMINAL 19
NUMBERS AND COVERED WITH SHRINK TUBING. i
3) RIGID CONDUIT IS FURNISHED IN 10°-0" LENGTHS. FIELD CUT TO LENGTH AND

:N.mmé AS REQUIRED. >ﬁ_v.rozzmmmmoo;c%w%m‘\
4) ALL CONDUIT SHALL BE SUPPORTED AT LEAST EVERY 10 FT. IN ADDITION,
CONDUIT SHALL BE SECURELY FASTENED WITHIN 1 FT. OF EACH OUTLET BOX,
JUNCTION BOX, DEVICE BOX, CABINET, CONDUIT BODY, OR OTHER CONDUIT
TERMINATION.  SEE NOTE 1 FOR EXCEPTIONS.

5) APPLY CONDUCTIVE ANTI-SEIZE COMPOUND (SUPPLIED) TO THREADS ON ALL
THREADED CONDUIT FITTINGS.

6) THREADS ON TUBE FITTINGS SHALL BE WRAPPED WITH TEFLON SEALANT TAPE
(SUPPLIED).

g
. JB—1 ASSEMBLY

JB—1 COVER
, , ) 10" x 8" x 47 SEE NOTE ’B'

7) ALL INDIVIDUAL CONDUCTORS SHALL BE 'XHHW’ INSULATION, 90°C, AND 600V,

STRANDED COPPER. SHOP ASSEMBLED SHEET 2, ZONE [D5]
8) ALL WIRES SHALL BE TERMINATED ON TERMINAL BLOCKS OR DESIGNATED WIRE SHOP INSTALLED SHOWN SEPARATELY
TERMINALS. THERE SHALL BE NO SPLICING OF WIRES. FOR CLARITY

9) CONDUIT SHALL NOT BE USED FOR GROUNDING, THEREFORE, A SEPARATE T

GROUNDING CONDUCTOR SHALL BE RUN THROUGHOUT RACEWAY TO ALL DEVICES. DETAIL 1
CONTROL CIRCUITS SHALL BE A MINIMUM #14 AWG, POWER CIRCUITS SHALL BE A —_
MINIMUM #12 AWG., ALL GROUNDING CONDUCTORS SHALL HAVE GREEN OR GREEN

WITH ONE OR MORE YELLOW STRIPES INSULATION. REFERENCE NOTE 1 FOR ALL

OTHER CIRCUITS.

10) UNISTRUT CHANNEL IS PROVIDED IN STOCK LENGTHS FOR CONDUIT/TUBING

SUPPORT. LOCATION AND LENGTH OF SUPPORTS TO BE DETERMINED IN THE FIELD.

AS A MINIMUM, TUBING SHALL BE SUPPORTED EVERY 24”. UNISTRUT SHALL BE

WELDED TO INLET AND PAINT TOUCHED UP IN THE FIELD.

11) APPLY LOCTITE (SUPPLIED) TO THREADS ON ALL THREADED FASTENERS.

12) EXTRA CONDUIT AND TUBING UNIONS HAVE BEEN PROVIDED FOR BOTH

SHOP & FIELD INSTALLATION.

13) TWO (2) GROUNDING PADS ARE REQUIRED. REFERENCE DRAWING XX-1 FOR

LOCATIONS.

14) TUBING ONE HOLE CLAMPS AND SWITCH GANG BOXES SHALL BE ATTACHED TO

MODULES VIA SS SCREWS INTO TAPPED HOLES. ALL SCREWS PENETRATING MODULE

WALLS SHALL HAVE THE ENDS CUT OFF TO PREVENT INJURY.

15) SEE DWG XX-20 FOR SETPOINTS AND INSTRUMENT TAGGING.

16) ALL FIELD INSTALLED WIRING SHALL BE INSPECTED FOR CONTINUITY PRIOR TO

ENERGIZING ANY CIRCUIT. ANY REPAIRS SHALL BE MADE PRIOR TO ENERGIZING

SYSTEM.

17) ANY DEVIATION FROM THESE DRAWINGS SHALL BE APPROVED BY PNEUMAFIL

ENGINEERING, .

CLEAN AIR PLENUM

3505.2 [138.00]

[SOMETRIC VIEW
FIRST LEVEL

PLATFORMS, HANDRAILS, RAIN HOODS,
& STRUCTURAL STEEL NOT SHOWN
FOR CLARITY

CLEAN AIR PLENUM

201202

JB—1 ASSEMBLY
SEE DETAIL 1
ZONE [D4]

SEE DETAIL 3
SHEET 3, ZONE C4
\ﬂOm ADDITIONAL INFORMATION

LEGEND: g

4
SHOP INSTALLED ITEMS ™~

FIELD INSTALLED ITEMS

REFERENCE DWG XX-51BOM
RIGHT HAND SIDE FOR BILL OF MATERIAL ;

LEFT HAND SIDE

-
U]

Co-2

E PNEUMAFIL CORPORATION

GAS TURBINE DIVISION
P.0. BOX 16348, CHARLOTIE, N.C. 28297-85348

FIELD AND SHOP

SECTION VIEW A—A OV EXPANBED _zmﬁ_._,ﬁ__mgwmwvmo%_oz,

CORPORATION, Che
ELECTRICAL BOX SHALL BE FIRST LEVEL THIRD ANGLE PROJECTION
SI2E | PLOT . Am.OO DWG NO.

6" ABOVE DOOR LATCH RIGHT HAND SIDE .@Jm_v D [rer o 7-20169-XX=51
ZONE [B2] V ALL DIMENSIONS: 1 INCH=25.4 MM|

FILTER MODULE |\\. AR

§/15/05 | soue (/=g [ weonr (s 1 OF 4 |
8 A 7 , 6 * 5 4 4 M 3
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5 * 4 | 3 ] ~ Hn‘a o 7-22169-xx-051 mwzn [ w | 1
REVISIONS
NO.JZONE] DESCRIPTION | DATE |APPROVED]CHECKED| DATE
JB—2 ASSEMBLY _ _ 4 _
SEE DETAIL 4 NOTE 'A’ - ADEQUATE LENGTH OF CONDUCTORS SHALL BE LEFT FOR FIELD
ZONE ﬁoﬂ/ 1],, CONNECTIONS. THE CONDUCTORS SHALL BE LABELED AT BOTH ENDS, COILED UP,
\ 1213 SEE DETAIL 2, ZONE A2 SECURED WITH WIRE TIES, AND SEALED IN PLASTIC TO PREVENT CONTAMINATION DURING
9 _ SHIPMENT. THIS IS TYPICAL FOR ALL PIG—TAIL CONNECTIONS.
NOTE 'B’ — LEGEND PLATES SHALL BE ATTACHED TO JUNCTION BOX COVERS VIA SS
SCREWS INTO TAPPED HOLES. 0
CLEAN AIR PLENUM
3/4" KNOCK-OUT
TO BE PERFORMED AS
ﬂi:wmu. FIELD INSTALLATION
ELECTRICAL BOX SHALL BE
W 6" ABOVE DOOR LATCH H -
AIR FLOW " 2
+ Bm# 5
e
ALIGN TO COUPLING |
ON FILTER MODULE |
w
nqu |_— PLATFORM 214215
\] PIG-TAIL CONNECTIONS
~ TO JB-1 SEE NOTE ’A’
ZONE [DS]. SEE 'LIQUID— " C
SECTION VIEW E—E TIGHT FLEX CONNECTION JB-2 ASSEMBLY JB-2 COVER
FILTER MODULE SECOND LEVEL DETAIL 2, ZONE [A2]. 10" x 8" x 4" SEE NOTE 'B’
RIGHT HAND SIDE SHOP ASSEMBLED ZONE [D5]
ZONE [A5] SHOP INSTALLED SHOWN SEPARATELY
FOR CLARITY
DETAIL 4
STOP CONDUIT 12" FROM
BOTTOM OF MODULE AND RIGID CONDUIT —
KICK 30" OUTWARD TO *
PERMIT FLEX CONDUIT TO PLATFORM GRATING TO
CLEAR PLATFORM CHANNEL wm wmmmqmmmoo __Mommro
FLANGES (TYPICAL) PENETRATION OF LIQUIDTIGHT
CLEAN AIR PLENUM FULL FLEXIBLE METAL CONDUIT
1 COUPLING
<
e ACCESS DOCR (REF) 0P OF
0 PLATFORM
o
~ B
N
= PIGTAIL SHALL CONSIST OF THREE (3) FT
OF LIQUIDTIGHT FLEXIBLE CONDUIT WITH
CONNECTORS AND A MINIMUM OF EIGHT
(8) IN. EXCESS WIRE. COIL PRIOR TO
SHIPPING AND WRAP IN PLASTIC.
BOTTOM MODULE LIQUIDTIGHT FLEX AND CONDUCTORS
SHALL BE CUT TO PROPER LENGTH
FOR INSTALLATION
JUNCTION BOX
™S FILTER MODULE
IS DETAIL 2
~ IGHT FLEXIBLE METAL CONNECTION DETAIL
ISOMETRIC VIEW ~ \ o, HaveT im_%mmﬂwx;mxon INSTALLED
~ W7
SECOND LEVEL %0, ~ 3 I ) FIELD CONNECTED LIQUIDTIGHT
PLATFORMS, HANDRAILS, RAIN HOODS, ,%\ ~o FLEX CONNECTIONS. A
& STRUCTURAL STEEL NOT SHOWN o mme ~ ﬁ
FOR CLARITY ? 0) Ik
e~ T G | e PNEQMATI OB ORATION
THIRD ANGLE PROJECTION T D By e v e -
seae 10 48.00 '
1 omwmmmmnm%ﬁ_ﬂmwmy Em«v.“@ D vnoqma:.m NlNN‘_ m@|XX|w# A
| @ ] ALL DIMENSIONS: 1 INCH=25.4 MM| o ST sone (117 | woom T 2 OF 4
8 7 6 * 5 4 4
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8 7 &) 5 + 4 | 3 “ _20 M 7-22168-xx-051 s ¥ _ _ 1
REVISIONS
NO.JZONE] DESCRIPTION | DATE | APPROVED| CHECKED] DATE
120V TO LIGHTING CONTROLS L ﬁ I | A

CUSTOMER CONNECTION
48 vDC "\

CLEAN AIR PLENUM

ELECTRICAL BOX SHALL BE

AIR_FLOW

6” ABOVE DOOR LATCH

CRY
NS

FILTER MODULE

657.2 [25.87] (REF)

\

=2 &)

EXISTING 2.00 x 2.00
CONTROL PANEL
MOUNTING ANGLES
ON WALL
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e PLATFORM 2031204 200 203204 FILTER MODULES
e oo | o osod osiog 29 |
SHEET 2, ZONE [D5].
SECTION VIEW F—=F SEE 'LIQUID-TIGHT FLEX CONNECTION SECURE FIXTURE GUARDS
FILTER MODULE THIRD LEVEL DETAIL 2, SHEET 2, ZONE [A2]. TO CONDUIT WITH CABLE
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8 7 5 4 4 3 | R 22169-xx=051 |4 |4 | | 1
REVISIONS
NO.JZONE| DESCRIPTION [ DATE | APPROVED| CHECKED| DATE
- N R N
SECURE TUBING TO WALL
AND FRAME WITH DUCT TAPE
FOR SHIPPING
GASKET SUPPLIED
FINAL TO BE INSTALLED ON
FINAL FILTER FILTER A FACE OF FINAL FILTER
ROTATE TUBING TO WALL N
AND SECURE WITH DUCT TAPE EXISTING 1/4” FULL COUPLING +

FOR SHIPPING

[l o

ZONE [C4

ENB.

PRE~FILTER

NEOPRENE GASKET
(SUPPLIED)

FIELD INSTALLED

ISOMETRIC SECTION D-D

SHEET 1, ZONE [B7]

IN MODULE WALL

REFERENCE 'INSTALLATION OF FILTERS @ SENSING POINT’, ZONE [A7]
SAMPLING TAKEN IN RHS LOWER LEVEL MODULES ONLY

(SHOP INSTALLED)

INSTALLATION OF FILTERS @ SENSING POINT:

1) 1ST TIME INSTALLATION: REMOVE DUCT TAPE AND CLEAN SURFACE

2) FILTER SHOULD NOT BE INSTALLED

3) LOOSEN 90" UNION @(A)

4) ROTATE TUBE ASSEMBLY AWAY FROM FILTER FRAME
5) INSTALL FINAL FILTER

B) APPLY 1/4” THICK x 1/2” WIDE GASKET (SUPPLIED) WITH ADHESIVE

ON 1/2” SIDE AROUND FACE PERIMETER OF FINAL FILTER
ALLOW 1/4” GAP FOR SENSING TUBE

7) TIGHTEN FINAL FILTER CLAMPS

8) ROTATE TUBING ASSEMBLY AGAINST FINAL FILTER (VIEW H—H)

9) TIGHTEN 90° UNION @ (A)

10) INSTALL PRE—FILTER

11) TIGHTEN CLAMPS FOR PRE~FILTER

12) FOR REMAINING FILTERS USE ONLY STEPS 5, 7, 10, & 11.

PRE-FILTER

ALLOW APPROXIMATELY 1.08"
FOR FINAL FILTER

|
3 FULL COUPLING
[y
z
< 1/4" PLUG INSTALLED
VIEW H-H FOR \mi%zzo PURPOSES.
ZONE [C7] REMOVE FOR INSTALLATION
BETWEEN PRE—FILTER AND FINAL FILTER OF TUBE FITTING IN FIELD

REFERENCE 'INSTALLATION OF
FILTERS @ SENSING POINT', ZONE [A7]

EXISTING 1/4”

LOCTITE APPLIED TO
SECURE MUFFLER

VIEW G-G
SHEET 3, ZONE [D4]

PREFILTER
(0-2" W.C.)

IH
L ATvosPHERE

FINAL FILTER
(0-6" W.C.)

N

LEGEND: J

L — LOW PRESSURE PORT

H — HIGH PRESSURE vomaw

BETWEEN PREFILTER &

DPS1

f
L

L]

FINAL FILTER
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1/4” TUBE DETAIL

1 | CLEAN AIR PLENUM WALL
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PROJECT NAME: PACIFIC RIM ENERGY

CUSTOMER P.O. # DWG. NO.: 7-22169-XX-51BOM LETTER DATE

DRAWING NAME: FIELD AND SHOP INSTALLATION-ELECTRICAL (NEMA 4) ORIGINAL ISSUE: A 6/15/05
PNEUMAFIL S.0O. # 7-22169 CURRENT REVISION: A 6/15/05
COMPLETED BY: DWT FOR PICTORIAL REPRESENTATION SEE LAST PAGE FOR REVISION HISTORY
NUMBER OF SYSTEMS: 3 REFERENCE DRAWING 7-22169-XX-51

1 7-22169-XX-6 A CONTROL PANEL ASSEMBLY - 1 EA 3 EA Y
2 S52171-C3 A BOLT, 1/2-13x 1 1/2" LONG sS 7 EA 21 EA Y
3 Q-11209 A NUT, NYLOCK, 1/4-20 GALV 7 EA 21 EA Y
4 §52197-C42 A WASHER, LOCK, 1/2° ss 7 EA 21 EA Y
5 S52196-D111 A WASHER, FLAT, 1/2" ss 14 EA 42 EA Y
6 Q-7322 A CONDUIT, 3/4", RIGID, 10 FT LENGTHS, WITH COUPLING HDG 5 EA 15 EA Y
7 Q-11076 A CONDULET BODY ASSEMBLY, 3/4", TYPE "T" ALUMINUM 5 EA 15 EA Y
8 7-22169-XX-51P8 A DRAIN, ORDINARY LOCATION, 3/4" MPT ALUMINUM 5 EA 15 EA Y
9 Q-11056 A NIPPLE, CLOSE, 3/4" RIGID HDG 4 EA 12 EA Y
10* Q-11245 A COUPLING, 3/4", NPT HDG 8 EA 24 EA Y
11 Q-11061 A UNION, M/F, 3/4" - 14 EA 42 EA Y
12 Q-11062 A CLAMP, STAND-OFF, 3/4" HDG 8 EA 24 EA Y
13 S52174-D24 A BOLT, 1/4-20 x 1 1/4" LONG Ss 12 EA 36 EA Y
14 Q-11342 A NUT, NYLOCK, 1/4-20 SS 12 EA 36 EA Y
15 $52196-D107 A WASHER, FLAT, 1/4” sS 24 EA 72 EA Y
16 Q-11079 A UNISTRUT, 1-5/8" x 1-5/8", 10 FT LENGTHS HDG 2 EA 6 EA Y
17 Q-10934 A CLAMP, 3/4", FOR USE WITH UNISTRUT GALV 8 EA 24 EA Y
18 Q-10933 A CLAMP, 1/2°. FOR USE WITH UNISTRUT GALV 2 EA 6 EA Y
19 Q-10932 A CLAMP, 1/4" FOR USE WITH UNISTRUT GALV 12 EA 36 EA Y
20 Q-7311 A TUBING, 1/4"_ 10 FT LENGTHS sS 5 EA 15 EA Y
21 Q-9909 A UNION, TEE, 1/4" TUBE x 1/4” TUBE ss 2 EA 6 EA Y
22 Q-10962 A VALVE, BALL, 2-WAY, 1/4" TUBE x 1/4" TUBE SS 2 EA 6 EA Y
23 Q-9508 A CONNECTOR, STR., 1/4" TUBE x 1/2° NPT ss 4 EA 12 EA Y
24 Q-9912 A TEE, 150 LB, 1/2" NPT ss 2 EA 8 EA Y
25 Q-9913 A NIPPLE, 1/2" NPT, 6" LONG, SCHEDULE 40 ss 2 EA 6 EA Y
26 Q-9911 A VALVE, BALL, 2-WAY, 1/2" ss 2 EA 6 EA Y
27 Q-9907 A CONNECTOR, 90 DEG., 1/4" NPT x 1/4" TUBE ss 2 EA 6 EA Y
28 Q-10966 A GASKET, 1/4" x 1/2", CLOSED CELL SPONGE, ADHESIVE ON 1/2" SIDE NEOPRENE 8 FT 24 FT Y
LEGEND PLATE, WHT W/BLK CORE, PHENOLIC, 2" x 3/4" x 1/16 “THK,
29 A52129-D160 A ENGRAVED “TRA" - 1 EA 3EA Y
30 Q-11397 A TRANSFORMER, 5 KVA, 480V - 120V, 1 PHASE - 1 EA 3EA Y
31 S52174-D82 A BOLT, 3/8-16 x 1 1/4” LG. sS 4 EA 12 EA Y
32 $52196-D109 A WASHER, FLAT, 3/8" ss 8 EA 24 EA Y
33 $52197-C40 A WASHER, LOCK, 3/8" ss 4 EA 12 EA Y
34 Q-11418 A NUT, CLAMPING, 3/8", WITH SPRING, FOR USE WITH UNISTRUT GALV 4 EA 12 EA Y
35 $52177-D11 A SCREW, RHM, #6-32 x 1/2" LONG Ss 4 EA 12 EA Y
36 Q-10827 A HUB, BULLET, 3/4" INSULATED ALUMINUM 2 EA 5 EA Y
37 Q-9388 A TAPE, PTFE THREAD SEALANT, 1/2" x 277" ROLL - 1 EA 3EA Y
38 Q-10963 A COMPOUND, ANTI-SEIZE, 16 OZ CAN W/BRUSH - 1 EA 3 EA Y
39 Q-10964 A LOC-TITE, #290 GREEN, .32 FLUID OZ., THREAD LOCK, PERMANENT - 1 EA 3EA Y
407 7-22169-XX-51P55 A WIRE NUMBERS AND SHRINK TUBING PER SO#XX-5 - 1 LoT 3L0T Y
41 Q-11251 A WIRE, #12 AWG, STRANDED CU, TYPE 'XHHW', 600 VAC, BLACK - 50 FT 150 FT Y
42 Q-11171 A WIRE. #12 AWG, STRANDED CU, TYPE 'XHHW', 600 VAC, WHITE - 50 FT 150 FT Y
43 Q-10945 A WIRE, #12 AWG, STRANDED CU, TYPE 'XHHW', 600 VAC, GREEN - 50 FT 150 FT Y
44 0-11401 A WIRE, #8 AWG, STRANDED CU, TYPE 'XHHW', 600 VAC, BLACK - 20 FT 60 FT Y
45+ Q-11402 A WIRE, #8 AWG, STRANDED CU, TYPE 'XHHW', 600 VAC, WHITE - 20 FT 60 FT Y
467 Q-11403 A WIRE, #8 AWG, STRANDED CU, TYPE 'XHHW', 600 VAC, GREEN - 20 FT 60 FT Y
47" Q-11356 A WIRE FERRULE, #12 AWG, GRAY - 20 EA 60 EA Y
48 Q-11404 A WIRE FERRULE, #8 AWG, RED - 10 EA 30 EA Y
I SHOP INSTALLED ITEMS ]

200 Q-7322 A CONDUIT, 3/4", RIGID, 10 FT. LENGTHS HDG 14 EA 42 EA N
201 Q-11063 A CONDULET BODY ASSEMBLY, 3/4", TYPE "LB" ALUMINUM 3 EA 9 EA N
202 Q-11056 A NIPPLE, CLOSE, 3/4", RIGID HDG 3 EA 9EA N
203 Q-11062 A CLAMP, STAND-OFF. 3/4" HDG 25 EA 75 EA N
204 $52174-D24 A BOLT, 1/4-20 x 1 1/4" LONG ss 50 EA 150 EA N
205 Q-11342 A NUT, NYLOCK, 1/4-20 ss 50 EA 150 EA N
206 $52196-D107 A WASHER, FLAT, 1/4" Ss 100 EA 300 EA N
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CUSTOMER P.O. #

DRAWING NAME:

PNEUMAFIL S.0. #

7-22169

COMPLETED BY:

NUMBER OF SYSTEMS:

PROJECT NAME: PACIFIC RIM ENERGY

DWG. NO.: 7-22169-XX-51BOM
FIELD AND SHOP INSTALLATION-ELECTRICAL (NEMA 4)

FOR PICTORIAL REPRESENTATION
REFERENCE DRAWING 7-22169-XX-51

LETTER DATE
ORIGINAL ISSUE: A 6/15/05
CURRENT REVISION: A 6/15/05

SEE LAST PAGE FOR REVISION HISTORY

207 Q-11061 A UNION, M/F, 3/4" - 10 EA 30 EA N
208 $52206-C1 A LIGHT FIXTURE ASSEMBLY, 150 WATT, 120 VAC - 12 EA 36 EA N
209 S51840-B2 A SWITCH/RECEPTACLE COMBINATION, 120 VAC, 20 AMPS - 1 EA 3 EA N
210 7-22169-XX-51P210 A DRAIN, ORDINARY LOCATION, 3/4" MPT ALUMINUM 1 EA 3 EA Y
211 $51839-B3 A TOGGLE SWITCH ASSEMBLY, w/WP COVER, 20 A, 120 VAC - 2 EA 6 EA N
212 Q-10802 A CONNECTOR, 3/4" LIQUIDTIGHT FLEX, STRAIGHT - 2 EA 6 EA N
213 Q-4490 A CONDUIT, 3/4", LIQUIDTIGHT FLEX, METALLIC - 10 FT 30FT N
214 Q-10879 A JUNCTION BOX, 10" x 8" x 4", NEMA 4 - 2 EA 6 EA N
215 Q-7334 A PANEL, 10.75" x 6.88" - 2 EA 6 EA N
TERMINAL BLOCK, 600 VAC, 40 AMP, #10-#22 AWG, KANT KUT CONNECTOR,
216 Q-10883 A FLAT MOUNT - 30 EA 90 EA N
217 Q-10884 A TERMINAL BLOCK, END SECTION, FLAT MOUNT - 2 EA 6 EA N
218 Q-10928 A GROUNDING BUSS BAR, #14-#4 AWG, 14 TERMINALS - 2 EA 8 EA N
219 Q-10927 A HUB, BULLET, INSULATED, 3/4" ALUMINUM 7 EA 21 EA N
220 Q-10872 A PLUG, 3/4", RED POLYETHELENE 3 EA 9 EA N
LEGEND PLATE, WHT w/BLK CORE, PHENOLIC,1" x 3/4" x 1/16 "THK,
L PLATE, WHT w/B . LIC, 1" x 3/4" x 1/16 " .
222 A52129-D22 A ENGRAVED "JB.2" - 1 EA 3 EA N
223 §52177-D11 A SCREW, RHM, #6-32 x 1/2" LONG SS 16 EA 48 EA N
224 Q-7311 A TUBING, 1/4", 10 FT LENGTHS SS 2 EA 6 EA N
225 Q-9907 A CONNECTOR, 90 DEGREE., 1/4" NPT x 1/4" TUBE SS 1 EA 3 EA N
226 Q-9923 A ELBOW, 90 DEGREE, UNION, 1/4" TUBE SS 2 EA 6 EA N
227 Q-11060 A CLAMP, 1/4", ONE HOLE, STEEL - 4 EA 12 EA N
228 Q-9847 A MUFFLER, EXHAUST, 1/4", MALE SNTR BRZ 2 EA 6 EA N
229 Q-9874 A CONNECTOR, BULKHEAD FEMALE, 1/4" TUBE x 1/4" NPT SS 1 EA 3 EA N
230 Q-11242 A PLUG, 1/4", RED POLYETHELENE 1 EA 3 EA N
231 Q-11259 A PLUG, PIPE, 1/4" NPT, 150# STEEL 1 EA 3 EA N
232 Q-10918 A WIRE, #12 AWG, STRANDED CU, TYPE 'XHHW', 600 VAC, BLACK - 250 FT 750 FT N
233 Q-10919 A WIRE, #12 AWG, STRANDED CU, TYPE 'XHHW', 600 VAC, WHITE - 250 FT 750 FT N
234* Q-10920 A WIRE, #12 AWG, STRANDED CU, TYPE 'XHHW', 600 VAC, GREEN - 250 FT 750 FT N
235* Q-11356 A WIRE FERRULE, #12 AWG, GRAY - 80 EA 240 EA N
236* 7-22169-XX-51P235 A WIRE NUMBERS AND SHRINK TUBING PER SO#-XX-5 - 1 LoT 3LOT N
237 Q-9388 A TAPE, PTFE THREAD SEALANT, 1/2" x 277" ROLL - 1 EA 3EA N
238* Q-10963 A COMPOUND, ANTI-SEIZE, 16 OZ CAN W/BRUSH - 1 EA 3 EA N
239* Q-10964 A LOC-TITE, #290 GREEN, .32 FLUID OZ., THREAD LOCK, PERMANENT - 1 EA 3 EA N
|
NOTE: HARDWARE INCLUDES 10% SPARES
* INDICATES NOT SHOWN ON DRAWING
MATERIAL LEGEND:
SS = STAINLESS STEEL CS = CARBON STEEL
MS = MILD STEEL SNTR BRZ = SINTERED BRONZE
AL = ALUMINUM HDG = HOT DIPPED GALVANIZED
PTD = PAINTED GALVND = GALVANEAL
GALV = GALVANIZED RBR = RUBBER
TR TITRIEY2 PVC = POLYVINYL CHLORIDE CPVC = CLORINATED POLYVINYL CHLORIDE
: NPRN = NEOPRENE NYL = NYLON
LETTER DATE BY CHKD DATE DESCRIPTION LOT = SUB BILL OF MATERIAL FT = FOOT
REV. A 6/15/05 DWT BVC 717/05 RELEASED EA = EACH EPY = EPOXY
PRM = PRIMED
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_ _ain NO.
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TREV

]l |

HARDWARE INCLUDES 10% SPARES
2 WASHERS REQUIRED PER BOLT

PICTORIAL REPRESENTATION ON THIS
DRAWING MAY NOT REFLECT THE ACTUAL
CHARACTERISTIC OF FINISHED COMPONENTS

7-22163-XX-057
REVISIONS

1

NO

JZONE]
7 T

DESCRIPTION

[ DATE | APPROVED] CHECKED

| i

* “

m

| DATE

|

|

REFER TO DRAWING XX-57BOM FOR PART
NUMBERS, QUANTITIES AND DESCRIPTION

N

T

i PNEUMAFIL CORPORATION

% %%W GAS TURBINE DIViISICN

TEW [Em [ 55
INTERFACE QTY * HARDWARE REQUIRED ey FIELD INSTALLATION
36 |BOLT, HEX HD, 5/8-11 x 5 1/2, A307, HDG | 36
CLEAN AIR PLENUM FLOOR TO FLOOR CLEAN AIR
CLEAN AIR PLENUM FLOOR TO FILTER MODULE FLOOR =50 [NUT, HEX HD, 5/8-11, A194, HOG 38 e e e o PR
72 \WASHER, FLAT, 5/8 NOMINAL, F436, DG 39 R NG RN O S e PLENUM
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PROJECT NAME: PACIFIC RIM ENERGY

CUSTOMER P.O. #

DWG. NO.: 7-22169-XX-57BOM

DRAWING NAME:

FIELD INSTALLATION - CLEAN AIR PLENUM

PNEUMAFIL S.0. # 7-22153
COMPLETED BY: DWT
NUMBER OF SYSTEMS: 3

FOR PICTORIAL REPRESENTATION
REFERENCE DRAWING 7-22169-XX-57

| POUN

LETTER DATE
ORIGINAL ISSUE: A 6/15/05
CURRENT REVISION: A 6/15/05

SEE LAST PAGE FOR REVISION HISTORY

1 7-22153-AB-1 A WELDMENT - FLOOR, LH, REAR PTD, CS 1 EA 3 EA 508.9 1122.00 6705.6 264.00 1473.2 58.00 9.13 Y
2 7-22153-AB-2 A WELDMENT - FLOOR, RH, REAR PTD, CS 1 EA 3 EA 508.9 1122.00 6705.6 264.00 1473.2 58.00 231.9 9.13 Y
3 7-22153-AB-3 A WELDMENT - FLOOR, LH, FRONT PTD, CS 1 EA 3 EA 322.1 710.00 4546.6 179.00 1473.2 58.00 231.9 9.13 Y
4 7-22153-AB-4 A WELDMENT - FLOOR, RH, FRONT PTD, CS 1 EA 3 EA 322.1 710.00 4546.6 179.00 1473.2 58.00 231.9 9.13 Y
5 7-22153-AB-5 A WELDMENT - WALL, LH, LOWER, REAR PTD, CS 1 EA 3 EA 438.2 966.00 4007.4 157.77 1869.7 73.61 304.8 12.00 Y
6 7-22153-AB-6 A WELDMENT - WALL, RH, LOWER, REAR PTD, CS 1 EA 3 EA 4441 979.00 4007.4 167.77 1869.7 73.61 304.8 12.00 Y
7 7-22153-AB-7 A WELDMENT - WALL, LH, LOWER, CENTER PTD, CS 1 EA 3 EA 420.0 926.00 4007 .4 157.77 1828.8 72.00 231.9 9.13 Y
8 7-22153-AB-8 A WELDMENT - WALL, RH, LOWER, CENTER PTD, CS 1 EA 3 EA 454.0 1001.00 4007 4 157.77 1828.8 72.00 300.0 11.81 Y
9 7-22153-AB-9 A WELDMENT - WALL, LH, LOWER, FRONT PTD, CS 1 EA 3 EA 508.9 1122.00 4007 4 157.77 1788.4 70.41 249.2 9.81 Y
10 7-22153-AB-10 A WELDMENT - WALL, RH, LOWER, FRONT PTD, CS 1 EA 3 EA 508.9 1122.00 4007 .4 157.77 1788.4 70.41 249.2 9.81 Y
11 7-22163-AB-11 A WELDMENT - WALL, LH, MIDDLE, REAR PTD, CS 1FT 3FT 449.1 990.00 4117 .1 162.09 1869.7 73.61 304.8 12.00 Y
12 7-22153-AB-12 A WELDMENT - WALL, RH, MIDDLE, REAR PTD, CS 1 EA 3 EA 449.1 990.00 41171 162.09 1869.7 73.61 304.8 12.00 Y
13 7-22153-AB-13 A WELDMENT - WALL, LH, MIDDLE, CENTER PTD, CS 1 EA 3 EA 430.9 950.00 4117.1 162.09 1828.8 72.00 231.9 9.13 Y
14 7-22153-AB-14 A WELDMENT - WALL, RH, MIDDLE, CENTER PTD, CS 1 EA 3 EA 430.9 950.00 41171 162.08 1828.8 72.00 231.9 9.13 Y
15 7-22153-AB-15 A WELDMENT - WALL, LH, MIDDLE, FRONT PTD, CS 1 EA 3 EA 478.1 1054.00 41171 162.09 1788.4 70.41 249.2 9.81 Y
16 7-22153-AB-16 A WELDMENT - WALL, RH, MIDDLE, FRONT PTD, CS 1 EA 3 EA 478.1 1054.00 41171 162.09 1788.4 70.41 249.2 9.81 Y
17 7-22153-AB-17 A WELDMENT - WALL, LH, UPPER, REAR PTD, CS 1 EA 3 EA 313.9 692.00 3311.9 130.39 1869.7 73.61 304.8 12.00 Y
18 7-22153-AB-18 A WELDMENT - WALL, RH, UPPER, REAR PTD, CS 1 EA 3 EA 313.9 692.00 3311.9 130.39 1869.7 73.61 304.8 12.00 Y
19 7-22153-AB-19 A WELDMENT - WALL, LH, UPPER, FRONT PTD, CS 1 EA 3 EA 252.2 556.00 3541.0 139.41 2196.3 86.47 231.9 9.13 Y
20 7-22153-AB-20 A WELDMENT - WALL, RH, UPPER, FRONT PTD, CS 1 EA 3 EA 252.2 556.00 3541.0 139.41 2196.3 88.47 231.9 9.13 Y
21 7-22153-AB-21 A WELDMENT - ROOF, LH, REAR PTD, CS 1 EA 3 EA 795.1 1753.00 6015.0 236.81 2394.0 94.25 432.1 17.01 Y
22 7-22153-AB-22 A WELDMENT - ROOF, RH, REAR PTD, CS 1 EA 3 EA 795.1 1753.00 6700.8 263.81 2394.0 94.25 4321 17.01 Y
23 7-22153-AB-23 A WELDMENT - ROOF, LH, FRONT PTD, CS 1 EA 3 EA 430.9 950.00 4405.4 173.44 2243.8 88.34 396.2 15.60 Y
24 7-22153-AB-24 A WELDMENT - ROOF, RH, FRONT PTD, CS 1 EA 3 EA 430.9 950.00 4405 .4 173.44 2243.8 88.34 396.2 15.60 Y,
25 7-22153-AB-25 A WELDMENT - WALL, FRONT PTD, CS 1 EA 3 EA 146.1 322.00 4267.2 168.00 212.9 8.38 373.4 14.70 Y
26 7-22153-AB-26 A WELDMENT - VERTICAL SUPPORT COLUMN, LH & RH PTD, CS 2 EA 6 EA 213.2 470.00 8899.7 350.38 375.4 14.78 254.0 10.00 Y
27 7-22153-AB-27 A WELDMENT - VERTICAL SUPPORT COLUMN, MIDDLE PTD, CS 1 EA 3 EA 213.2 470.00 9030.5 355.53 496.8 19.56 354.1 13.94 Y
28 7-22153-AB-28 A WELDMENT - PIPE SUPPORT, HORIZONTAL MIDDLE, FRONT PTD, CS 4 EA 12 EA 24.0 53.00 21161 83.31 88.9 3.50 88.9 3.50 Y
29 7-22153-AB-28 A WELDMENT - PIPE SUPPORT, HORIZONTAL, MIDDLE, LH & RH PTD, CS 4 EA 12 EA 8.2 18.00 679.5 26.75 88.9 3.50 88.9 3.50 Y
30 7-22153-AB-30 A WELDMENT - PIPE SUPPORT, HORIZONTAL, MIDDLE, REAR PTD, CS 2 EA 6 EA 24.0 53.00 1971.8 77.63 152.4 6.00 152.4 6.00 Y
31 7-22153-AB-31 A WELDMENT - PIPE SUPPORT, HORIZONTAL, LOWER, REAR, LH & RH PTD, CS 2 EA 6 EA 24.9 55.00 1968.5 77.50 301.0 11.85 152.4 6.00 Y
32 7-22153-AB-32 A WELDMENT - PIPE SUPPORT, DIAGONAL, LOWER, REAR, LH & RH PTD, CS 2 EA 8 EA 40.8 90.00 3613.2 142.25 88.9 3.50 88.9 3.50 Y
33 7-22153-AB-33 A WELDMENT - PIPE SUPPORT, HORIZONTAL, UPPER, REAR, LH & RH PTD, CS 2 EA 6 EA 27.2 60.00 1971.8 77.63 455.2 17.92 152.4 6.00 Y
34 7-22153-AB-34 A WELDMENT - PIPE SUPPORT, DIAGONAL, MIDDLE, REAR, LH & RH PTD, CS 2 EA 6 EA 45.8 101.00 4025.9 158.50 152.4 6.00 152.4 6.00 Y
35 7-22153-AB-35 A WELDMENT - PIPE SUPPORT, DIAGONAL, UPPER, REAR, LH & RH PTD. CS 2 EA 6 EA 24.0 53.00 2082.8 82.00 152.4 6.00 152.4 6.00 Y
36 552166-C11 A BOLT, HEX HEAD, 5/8-11 x 3 1/2" LONG HDG, A307 36 EA 108 EA - - - - - - - - Y
37 552166-C4 A BOLT, HEX HEAD, 5/8-11 x 1 3/4" LONG HDG, A307 250 EA 750 EA - - - - - - - - Y
38 $52200-C33 A NUT, HEX, 5/8-11 HDG 286 EA 858 EA - - - - - - - - Y
39 $52195-D12 A WASHER, FLAT, 5/8 NOMINAL HDG 572 EA 1716 EA - - - - - - - - Y
40 7-22153-XX-57P40 A PAINT, AMERON, AMERCOAT 68HS (QTY IN 1 GAL KIT) - 1 EA 3 EA - - - - - - - = Y
41 7-22153-XX-57P41 A THINNER, AMERCOAT 65 (FOR MIXING) - 1 GAL 3 GAL - - - - - - - = Y
42 7-22153-XX-57P42 A THINNER, AMERCOAT 12 (FOR CLEANING) - 1 GAL 3 GAL - - - - - - . = Y
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1. Scope

1.1 This test method covers procedures for detecting or
locating leaks, or both, by bubble emission techniques. A
quantitative measure is not practical. The normal limit of
sensitivity for this test method is 4.5 x 107 mol/s (1 x 10°° Std

3/ar2
cm”/s)”.

1.2 Two techniques are :

1.2.1 Immersion technique, and

1.2.2 Liquid application technique.

NOTE - Additional information is available in ASME
Boiler and Pressure Vesse! Code, Section V, Article 10 -
Leak Testing, and Guide E 479.

1.3 This standard does not purport to address the safety
concerns, if any, associated with its use. It is the responsibil-
ity of the user of this standard to establish appropriate safety
and health practices and determine the applicability of regu-
latory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:

E 479 Guide for preparation of a Leak Testing Specifica-
tion.

E 1316 Terminology for Nondestructive Examinations®

2.2 Other Documents:
SNT-TC-1A Recommended Practice for Personnel Quali-
fication and Certification of Nondestructive Testing®
ANSI/ASNT CP-189 ASNT Standard for Qualification and
Certification of Nondestructive Testing Personnel*
ASME Boiler and Pressure Vessel Code, Section V, Arti-
cle 10-Leak Testing® :

2.3 Military Standard:

MlL-L-256567D Leak Detection Compound Oxygen Sys-
tems

Sy

3. Terminology .

3.1 Definitions — For definitions of terms used in this stan-
dard, see Terminology E1316, Section E.

"This test method is under the jurisdiction of ASTM Committee E-7
on Non-destructive Testing and is the. direct responsibility, of Subcom-
mittee E07.08 on Leak Testing.

Current edition approved Sept 10, 1995. Published November 1985,
Originally published as E515-74. Last previous edition E 515-94.

The gas temperature is referenced to 0°C. To convert to another
gas reference temperature, T multiply the leak rate by (Ter +
273)/273, .

*Annualk Book of ASTM Standards, Vol 03.03.

“Available from American Society of Nondestructive Testing, 1711
Arfingate Plaza P.O. Box 28518, Columbus, OH 43228-0518.

®Available from American Society of Mechanical Engineers, 345 E.
47" New York, NY 100 17, U.S.A.

®Available from Standardization Documents Order Desk, Bldg. 4
Section D, 700 Robbins Ave., Philadelphia, PA 18111-5084, Attn:
NPODS.
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4. Summary of Test Method

4.1 The basic principle of this method consists of creating
a pressure differential across a leak and observing for bub-
ples in a liquid medium located on the low pressure side. The
sensitivity of the method is dependent on the pressure differ-
ential, the gas used to create the differential, and the liquid
used for testing. As long as the pressure differential can be
maintained -across the area to be tested, this method can be
used. :

5. Personnel Qualification

5.1 It is recommended that personnel performing leak
testing attend a dedicated training course on the subject and
pass a written examination. The training course should be
appropriate for NDT level I qualification according to Rec-
ommended Practice No. SNT-TC-1A of the American Society
for Nondestructive Testing or ANSI/ASNT Standard CP-189.

6. Significance and Use

6.1 The immersion technique is frequently used to locate
leaks in sealed containers. Leaks in a container can be seen
independently. Leak size can be approximated by the size of
the bubble. It is not suitable for measurement of total system
leakage.

6.2 The liquid film technique is widely applied to compo-
nents and systems that can not easily be immersed and is
used to rapidly locate leaks. An approximation of leak size
can be made based on the type of bubbles formed, but the
technique is not suitable for measuring leakage rate. 1t can-
not be used with a vacuum box to test vessels which cannot
be pressurized or where only one side is accessible.

7. Interferences

;7.1 Surface contamination of the test specimen, if small
immersed parts, in the form of grease, rust, weld slag, etc,,
may be a source of bubbles giving false indication of leakage.
Test specimens should be thoroughly cleaned to avoid rejec-
tion of acceptabie items.

7.2 Contaminated detection fluid or one that foams on ap-
plication can:cause spurious surface bubbles on the test
specimen. i

7.3 An excessive vacuum on the low-pressure side when
using the vacuum differential technique may cause the detec-
tion fluid to boil.

7.4 If the component to be tested has parts made of
stainless steel, nickel, oil chromium alloys, the test fluid must
have a sulfur and halogen content of less than 10 ppm of
each

7.5 immediate application of high pressure may cause
large leaks to be missed in the liquid application technique.

7.6 If the component to be tested has parts made of poly-
ethylene or structural plastic, the test fiuid must not promote
environmental stress cracking (E.S.C.).

7.7 If the test fluid is to be used on oxygen systems it
must meet the requirements of MIL-L-25567D.
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FIG. 1 Vacuum Chamber Technique

8. Immersion Technique

8.1 Application — This technique is applicable to test
specimens whose physical size allows immersion in a con-
tainer of fluid when the test specimen can be sealed prior to
the test.

8.2 Techniques for Creating Pressure Differential.

8.2.1 Pressurization of Test Specimen — Seal components
and apply an elevated pressure, or if accessibie, increase the
internal pressure for test purposes.

8.2.2 Elevated-Temperature Test Fluid - Heat the test fluid
to a temperature not exceeding the maximum rated tempera-
ture of the test specimen. This will cause expansion of the
gas inside the test specimen, creating a pressure differential.
This technique is usually limited to use on very smali parts.

8.2.3 Vacuum Technique — Immerse the test specimen in
the test fluid and then place the test fluid container in the
vacuum chamber. Reduce the pressure in the chamber to a
point that does not allow the test fluid to boil, thus creating a
pressure differential. This technique is normally used on very
small parts.

8.3 Test Fluids Used in Immersion Techniques - “The fol-
lowing test fluids may be used, provided they are not detn-
mental to the component being tested::

8.3.1 Water — Should be treated with a wetting agent up to

13 by volume to reduce surface tension and promote bubble
growth.

8.3.2 Methyl Alcohol (Technical Grade), Undiluted — Not
suitable for the heated-bath technique or the vacuum tech-
nique.

8.3.3 Ethylene Glycol (Technical Grade), Undiluted.

8.3.4 Mineral Oil — Degreasing of the test specimens may
be necessary. This is the most suitable fluid for the vacuum
technique.

8.3.5 Fluorocarbons or Glycerin — Fiuorocarbons are not
recommended for stainless steel nuclear applications.

8.4 Procedures.

8.4.1 Pressurized Test Specimen:
8.4.1.1 Specimens Sealed at Elevated Pressures — Place the
test specimen or area being tested in the selected test fluid
and observe for a minimum period of 2 min,. Interpret as
leakage a stream of bubbles originating from a single point or

" two or more bubbles that grow and then release from a single
point.

Designation: E 515~ 95

Seams Covered with Bubbie
Solution Ready for Testing
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FIG. 2 Vacuum Box

8.4.1.2 Very Small Specimens Sealed at-Ambient or Re-
duced Pressures — Place the test specimen in a pressure
chamber and expose to an elevated pressure. .

8.4.2 Elevated Temperature Test Fluid — Place the test
specimen in the test fluid which is stabilized and maintained
at an elevated temperature at a temperature dependent on
the specimen. Observe for a stream of bubbles originating
from a singie point or two or more bubbles that grow and then
release from a single point. Interpret either as indicating
leakage. The time of observation shall be dependent on the
internal volume of the specimen and the case materials of the
enclosure. Dwell time must be sufficient to allow a pressure
increase to a pressure dependent on the specimen.

8.4.3 Vacuum Technique — Place the test specimen in a
container of the selected test fiuid and place the container in
a vacuum chamber with viewing ports. Reduce the pressure
in the vacuum chamber and observe for a stream of bubbies
originating from a single point or two or more bubbles that
grow and then release from a single point. The amount of
vacuum used will be dependent on the test fluid and should
be the maximum obtainable without the test fluid boiling. This
technique is also applicable to unsealed components or
specimen sections by use of the apparatus shown in Fig. 1.

9. Liquid Application Technique

9.1 Application - This technique is applicable to any test
specimen on which a pressure differential can be created
across the area to be examined. An example of this tech-
nique id the application of leak-test solutions to pressurized
gas line joint. It is most useful on piping systems, pr4essure
vessels, tanks, spheres, pumps, or other large apparatus on
which the immersion techniques are impractical.

9.2 Location of Bubble Test Fluid — Apply the test liquid
to the low-pressure side of the area to be examined and then
examine the area for bubbles in the fluid. Take care in ap-
plying the fluid to prevent formation of bubbles. Flow the
solution on the test area. Joints must be completely coated.
The pressure differential should be created before the fiuid is
applied, to prevent clogging of small leaks..

9.3  Type of Bubble Test Fluid — A solution of commer-
cial leak-testing fluids may be used. The use of soap buds or
household detergents and water is not considered a satisfac-
tory leak-test fluid for a bubble test, because of lack of sensi-
tivity due to masking by foam. The fiuid should be capable of
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being applied free of bubbles so that a bubble appears only at
a leak. The fluid selected should not bubble except in re-
sponse to leakage.

9.4  Vacuum Technique — Place a vacuum box (see Fig.
2) over the bubble test fluid. In testing equipment, such as
storage tank fioors and roofs, place the vacuum box over a
section of the weld seam and evacuate to 3 psi (20.68 kPa)
(or what the applicable standard requires) and hold for a
minimum time of 15 seconds.

10. Precision and Bias

10.1 Accuracy — The methods are not intended to meas-
ure leakage rates but to locate leaks on a %o, no-go basis.
Their accuracy for locating leaks of 4.5 x 107 mol/s (1 x 10

Std cm®s)? and larger is + 5%. Accuracy for locating smaller
leaks depends upon the skill of the operator.

10.2 Repeatability — On a go, no-go basis, duplicate
tests by the same operator should not vary by more than +
5% for leaks of 4.5 x 10° mol/s (1 x 10 Std cm?s).? .

10.3 Reproducibility — On a go, no-go basis, duplicate
tests by other trained operators should not vary by more than
10 % for leaks of 4.5 x 10°° mol/s (1 x 107 Std cm®s)? and
larger.

11. Keywords

11.1 bubble ieak testing; film solution leak test; immersion
leak test; leak testing; vacuum box leak testing.

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in
connection with any item mentioned in this standard. Users of this standard are expressly advised that determination of
the validity of any such patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five
years and if not revised, either re-approved or withdrawn. Your comments are invited either for revision of this standard
or for additional standards and should be addressed to ASTM Headquarters. Your comments will receive careful
consideration at a meeting of the responsible technical committee, which you may attend. If you feel that your
comments have not received a fair hearing you should make your views known to the ASTM Committee on Standards,
100 Barr Harbor drive, West Conshohocken, PA 19428.
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of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reap-
proval. A superscript epsilon indicates in editorial change since the last revision or re-approval.

1. Scope

1.1 Test Method A. Pressurization — This test method
covers procedures for calibration of ultrasonic instruments,
location, and estimated measurements of gas leakage to
atmosphere by the airborne ultrasonic technique.?

1.2 In general practice this should be limited to leaks
producing leakage of 4.5 x 10”7 mol/s (1 x 107 std. cm /s at
0° C) or more for the pressure method of gas leakage to
atmosphere. Refer to Guide E 432 for additional informa-
tion.

1.3 Test Method B. Ultrasonic Transmitter — For ob-
ject under test not capable of being pressurized but capa-
ble of having ultrasonic tone placefinjected into the test
area to act as an ultrasonic leak trace source.

1.3.1This test method is limited to leaks producing
leakage of 4.5 x 10°® molis (1 x 10" std. cm®s at 0°C) or
greater.

1.4 The values stated in Sl units are to be regarded
as standard. i

1.5 This standard does not purport to address all of
the safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to consult and
establish- appropriate safety and health practices and de-
termine the applicability of regulatory limitations prior to
use.

2. Referenced Documents

2.1 ASTM Standards
E 432 Guide for Selection of Leak Testing Speciﬁcation“.
E 1316 Terminology for Nondestructive Examinations®
2.2 Other Documents:
SNT-TC- | A Recommended Practice for Personnel Quali-
fication and Certification of Nondestructive Testing.*
ANSI/ASNT CP-188 ASNT Standard for Qualification and
Certification of Nordestructive Testing Personnel.*
ASME Boiler and Pressure Vessel Code, Sect. V, Article
10-Leak Testing®

3. Terminology .-

3.1 Definitions-For definitions of terms used in this test
method, see Terminology E 13186, Section E.

4. Summary of Test Method

4.1 Test Method A — This test method sets minimum
requirements for an ultrasonic detector. It provides for cali-

This test method is under the jurisdiction of ASTM Committee
£-7 on Non-destructive Testing and is the direct responsibility of
Subcommittee E07.09 on Leak Testing.

Current edition approved Sept, 10, 1995. Published Novem-
ber 1995. Originally published as E 515-74. Last previous edition #
515-94..

*The gas temperature is referenced to 0°C. To convert to
another gas reference temperature, T, multiply by (Trer + 273)/273".

®Annual Book of ASTM Standards, Vol 03.03.

“Available from American Society for Nondestructive Testing,
1711 Ariingate Plaza. P.0O. Box 28518. Columbus, OH 43228-5180.

®Available from American Society of Mechanical Engineers,
3345 E. 47, New York, NY 10017.

SAvailable from Standardization Documents Order Desk, Bldg.
4.Section D. 700 Robbins Ave., Phila. PA 19111-5084, Attn:NPODS
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bration of the detector and gives procedures for pressuriz-
ing the test object, locating leaks, and estimating the leak-
age rates.

4.2 Test Method B — This test method sets minimum
requirements for an ultrasonic detector used in conjunction
with an ultrasonic transmitter. It gives procedures for lo-
cating leaks using an electronically generated ultrasonic
leak tracer source.

5. Personnel Qualification

5.1 It is recommended that personnel performing leak
testing attend a dedicated training course on the subject
and pass a written examination. The training course should
be appropriate for NDT level Il qualification according to
Recommended Practice No. SNT-TC-1A of the American
Society for Nondestructive Testing or ANSUASNT Standard
CP-188.

6. Significance and Use

6.1 Test Method A-This test method is useful for io-
cating and estimating the size of pressurized gas leaks,
either as a quality control or a field inspection procedure. it
is also valuable as a pretest before other more time con- -
suming and more sensitive leak tests. are .employed. It
should not be used exclusively to locate highly toxic or
explosive gas leaks.

6.2 Test Method B-This test method is useful for lo-
cating leaks in systems that are not under pressure or vac-
uum as either a quality control or a field inspection proce-
dure. 1t is not useful for estimating the size of a-leak. Itis
also valuable as a pretest before leak tests using pressur-
ized gas methods and more sensitive leak tests are em-
ployed.

7. Interferences

7.4 The areas to be tested must be free of oil, grease,
paint, and other contaminants that might mask a leak.

7.2 Under certain conditions background noise de-
tected by the instrument can prevent the detection of rele-
vant leakage. This background noise can result from
equipment vibration and air movement due, for example, to
wind, or air-cooled motors, aircraft engines, pneumatic
systems, etc.

7.3 Use of earphones is required in areas where the
background noise might interfere with hearing the audible
output of a speakers.

8. Apparatus

8.1 Ultrasonic Leak Detection System

8.1.1 The system shall consist of an instrument,
probes, focusing probe accessory and earphones. (A
speaker may or may not be utilized.)

8.1.2 The system shall provide for detection of acous-
tic energy in the ultrasonic range from 20,000 to 100,000
Hz and shall translate this energy into an audible signal that
can be heard by use of earphones or speaker, or both.

8.1.3 The detected energy shall be indicated on a
meter readout.
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Equipment

8.2 Minimum Instrument Requirements - The instrument
shall meet the following requirements:

8.2.1 The detected ultrasonic energy shall be indi-
cated on a meter readout that shall have pointer deflection
great enough to exceed normal background fluctuations.
The meter indication may have a correlation to decibels..

8.2.2 The audible response shall consist of the down-
converted heterodyned ultrasonic signal. This audio signal
will be representative of the amplitude or frequency char-
acteristics, or both, of the original ultrasonic signal. Het-
erodyned signals could allow the operator to discriminate
audible background interference as in 7.2..

8.2.3 The instrument shall be equipped with a sensi-
tivity control or gain adjustment, of both, to achieve the
conditions of 9.3.3.

8.2.4 The instrument may be equipped with a ten-turn
sensitivity control with a three-digit readout.

8.2.5 The internal power supply shall be regulated to
provide repeatability of the sensitivity set point to within +5
% of full scale over the full range of battery condition.

8.2.6 The instrument may include additional features
which could enhance leak detection such as frequency
controls or meter response selection, or both.

8.3 Other Apparatus — Pressure gages, valves, and
piping as required.

8.4 Ultrasonic Transmission

8.4.1 The system shall consist of an- apparatus de-
scribed in 8.1 through 8.3 with the addition of an ultrasomc
transmitter.

8.4.2 The transmitted shall produce an ultrasou‘nd
between the frequencies of 38 to 42 kHz.

8.4.3 The output of the transmitter transducer shall be
in excess of 100 dB at | ft.

8.4.4 The intensity of the output may be ad;ustab|e

8.4.5 The heterodyned signal received by the ultra-
sonic leak detection system from the ultrasonic transmitter
must be easily identified and recognized as the ultrasonlc
tracer source.

8.4.6 The internal power supply me regulated and be
sufficient to produce the required output (see 8.4.3).

8.4.7 The transmitter may include additional features
that could enhance the leak detection process such as a
warble tone transmission and amplitude adjustments.

9. Calibration

9.1 calibration | Sensitivity and Validation — The
ultrasonic instrument should be calibrated or have the sen-
sitivity validated before each initial use.

E 1002 - 96
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8.2 Calibration / Sensitivity Validation Equipment - Use
the following equipment for calibration of the test system:

NOTE - This equipment serves a dual function; either
to calibrate the ultrasonic instrument for leakage rate
approximation as in 11.3, or to verify the sensitivity for
detection and location as in 11. 1.

9.2.1 Leak Standard, with a preset flow rate of 4.9 x
10® molfs (1.1 std. cm®s at 0°C) = 5 %. The orifice size
shall be approximately 0.2 mm (0.008 in.).

9.2.2 Regulator, for the nitrogen -supply with output
pressure and flow gages. The tank pressure gage is op-
tional.

9.3 Calibration for Air Probe:

9.3.1 Locate the detection probe a distance of 10.0m
(£0.1m) from the calibrated leak standard specified in
9.2.1.

9.3.2 Check to see that the detector probe and leak
source are aligned to obtain the peak response. (see
Fig.1).

9.3.3 Adjust the instrument's meter to a meter reading
of 50% of full scale (+5%).

9.3.4 Place a sound absorbing barrier in front of the
microphone, blocking out the calibrated leak source; the
meter reading should zero with a corresponding an ab-
sence of an audible signal.

9.4 Re-calibration:

9.4.1 Recheck or validate the sensitivity of the equip-
ment at the beginning of each shift or designated work
period interval. This test must be performed at the same
sensing frequency as the initial test.

9.4.2 Recheck the equipment when abnormalities are
observed in its operation.

9.5 Ultrasonic Transmitter Method, should have the
sensitivity calibrated or have the generated amplitude vali-
dated before each initial use. This could be done by plac-
ing the ultrasonic transmitter in a container with a known
leak that is equivalent to the leaks that are to be detected.

10. General Considerations

10.1 Openings:

10.1.1 Seal all openings using plugs, covers or other
suitable materials that can be readily and completely re-
moved after the completion of the test.

10. 1.2 Provide a gas inlet by attaching a valve to one
of the test covers on all items to be pressurized.

10.2 Check of Test Parts.

10.2.1 Examine the part and test equipment before
pressure is applied to ensure that it is tight and all appurte-
nances that should not be subjected to the test pressure
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have been disconnected or isolated by valves or other suit-
able means. . :

10.2.2 Check safe pressure rating to be sure it will not
be exceeded during test. ’

10.3 Temperature of Vessel and Testing Medium::

10.3.1 The temperature of the pressurizing gas must
not be at a level that would be injurious to the part or its
components.

10.3.2 The test gas is dry nitrogen. (Compressed air
can contain oil or water droplets which can seal leaks.)

10.4 Pressure.

10.4.1 Unless otherwise specified the gage pressure
shall be at least 70 kPa (10 psig). Normal safety precau-
tions should be observed when pressurizing the part under
test with the gas to avoid test part ruptures.

10.4.2 Gradually increase the pressure in the part to
final test pressure.

10.5 Ultrasonic Transmitter Method - Inspect test
object to be sure it is free of debris and liquids at the test
sites. .

11. Detection and Location of Pressurized
Gas Leaks.

“11. 1 Detection:

11. 1. 1 Set the sensitivity-at maximum.

11.1.2 Begin to scan by pointing the probe towards the
test area. The procedure is to go from "high sensitivity" to
"low sensitivity," reducing the sensitivity as the leak is ap-
proached..

11.1.3 Not the fluctuations in meter readings and the
volume from the earphones or speaker..

11.1.4 If there is too much ultrasound in the area,
reduce the sensitivity and continue to scan. .

11. 1.5 If it is difficult to isolate the leak due to com-
peting ultrasound, place the focusing probe accessory over
the scanning probe., This increases the directional re-
sponse characteristics of the probe.

11.1.6 Listen for a "rushing" sound while observing the
meter.

11.1.7 Foliow the ultrasound to the loudest point. The
meter will show a higher reading as the leak is approached.

11.2 Ultrasonic Transmitter Method — Provide for ac-
cess of transmitter placement in the test object or provide
an inlet pipe conduit fitting to couple with the transmitter
allowing it to adequately saturate the test object with ultra-
sound in such a way as to shield stray ultrasonic leakage
into the ultrasonic leak detection side. '

11.2.1 All potential interferences shall be cleared away
from the test areas either by cleaning or by biowing the
areas dry with compressed gas. -

11.2.2 Transmitter Placement — The transmitters shall
be placed to adequately cover the test object with a uniform
ultrasound.

11.2.3 Listen for the distinct heterodyned ultrasound
produced by the ultrasonic transmitter. This may be a
whistle or warbling tone.

11.3 Location:

11.3.1 In order to focus on the leak, keep reducing the
sensitivity until a leak is located.

11.3.2 To Confirn a Leak — Position the scanning
probe with or without the rubber focusing extension close to
the suspect leak site and move it, slightly back and forth, up
and down. If the leak is at this location, the sound and
meter readings will both increase and decrease in intensity.
This source discrimination technique will eliminate false
leak identification due to reflected ieak signals from other
sites near the suspect leak site.

11.4 Leakage Rate Approximation — The leakage rate
may be estimated:

LR -4.9 x 10-6 mol/s x DDM
or
’LR = x 10-2 std. cm3/s at O*C x DDM

Where:
LR = leakage rate, and
DDM = detection distance meters.

12. Report

12.1 The following information should be recorded at
the time of the measurements and included in the report:

12.1.1 Date tested. ’

12.1.2 Test conditions such as temperature and pres-
sure.

12.1.3 Location of the leak.

12.1.4 Name and model of apparatus used.

12.1.5 Calibration.

12.1.6 Signature of tester,

13. Precision and Bias

13.1 This procedure is based on laboratory results and
is believed to represent the best available method., ‘Opera-
tional procedures that might affect precision and bias have
been defined as closely as appears practicable..

14. Keywords

14.1 leak detection — ultrasonic; leak testing; leakage
rate; ultrasonic detector. . :

The American Society for Testing and Materials takes no 'position respecting the validity of any patent rights asserted in connec-
tion with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of
any such patent rights, and the risk of infringement of such rights, are entirely their own responsibility. :

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either re-approved or withdrawn. Your comments are invited either for revision of this standard or for additional
standards and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of
the responsible technical committee, which you may attend. If you feel that your comments. have not received a fair hearing you

should make your views known to the ASTM Committee on

E 1002 - 96

Standards, 100 Barr Harbor drive, West Conshohocken, PA 19428.



Series 107
Differential Pressure Switch

General Instructions

Form #492

These instructions provide information for mounting,
electrical connection, process connection and calibration of
Series 107 differential pressure switches.

Principle of Operation

Process pressure is sensed by a diaphragm and piston
assembly. The piston responds to differential pressure and
moves a shaft that actuates . (deactuates) an electrical
switching element. Low side pressure and a wetted adjust-
able range spring oppose high side pressure.” Calibration is
accomplished by adjusting the range spring with the set
point adjustment.

Application

‘The 107 differential pressure switch is suited for draft range
'service as well as industrial air and gas services which are
compatible with the wetted parts and within nameplate
specifications. Contact the SOR representative in your area
or the factory in Lenexa, Kansas for details.

CAUTION: ~Use care during installation not to inadver-
tently move the electrical switching element or its
housing. Movement of either could disturb the relative
positions of internal working parts and alter calibration
or render the device inoperative.

The 107 is position sensitive. Mount the 107 so that the
diaphragm is vertical (as shown in photos at right). Non-
vertical mounting positions will cause calibration scale error.

If condensation is expected within process piping, pres-
sure ports should be located at 6 o'clock to prevent moisture
accumulation within the instrument. If condensation is not
expected, the pressyre ports can be positioned to any loca-
tion as long as the diaphragm remains vertical.

Securely mount the base plate bracket to flat surface
using suitable bolts.

Process Connection

‘The high pressure side (stamped‘HIGH) and the low pres-
sure side (stamped LOW) have % NTP (F) process connec-
tions unless % NPT (F) adapters were specified.

Form #492 (9/94) — Printed in USA

Non-Hazardous Locations — 107EL

1
2
3
4
5
6
7
8

- High Point Adjustment screw
High side process connection
Low side process connection
Hermetically sealed switching element capsule
18 AWG wire leads
% NPT (M) electrical conduit connection
% NPT (F) electrical conduit connection
Weathertight switching element housing

Y [ ]

14685 West 105" Street * Lenexa, Kansas 66215 USA
Tel. 913-888-2630 * Fax 913-888-0767




'Eléctlfical Connection Calibration '

107AL (weathertight): Interrupt electrical power.
Remove top cover plate. Screw terminals are standard.
Terminals are identified C — Common, NO — Normally
Open and NC — Normally Closed.

107EL (explosion proof): Hermetically sealed
switching element capsule has 18" — 18 AWG wire leads
color coded and stamped C — Common, NO — Normally
Open, NC - Normally Closed and G — Ground (earth).
See schematic.

Wire Lead Color Code
DPDT (2 SPOT) B iy
Black (NC) -
LO | Yeliow {C2)
: ? _ Crange (NO2}
A+~ + poreressmimmmnmns Brawn (NC2}
{
o) o]
o O, Green (GND)
No. 1 - 4N0. 2 '.
‘:m) Ditterantial Prassure
SPDT ") Blus ggg}
‘:? giack {NC)

%“' O—-—.__-—'-L:‘
% Qresn (GNO)

|
C;ﬁ} Differential Pressurs

o

Normal Calibration: = Turn set point adjustment
screw to move spring guide plate into alignment with de-
sired set point on calibration scale. .

Precise Calibration: Device calibrated without ref-
erence to calibration scale and low side vented. Test
apparatus:

Manometer
Variable Pressure source .
Test light-or chmmeter

1. Connect variable pressure source to manometer and
high side pressure port.

2. Connect test light or ohmmeter to C-Common and
NO-Normally Open switching element contacts.
3. Raise pressure and note manometer reading when

circuit closes.
4, Slowly drop pressure and note manometer reading
when circuit opens.
Use a screwdriver to turn set point adjusting screw:
counterclockwise to increase set point, or clock-
wise to decrease set point.

CAUTION: Do not remove other covers or attempt to
adjust other parts of the mechanism. All have been
precisely positioned at the factory and should not be
moved in the field.

Design and specifications are subject to change without notice.
See SOR Catalog #459 for reference dimension drawings. For certified dimension drawings, contact the factory

SR

14685 West 105" Street » Lenexa, Kansas 66215 USA
Tel. 913-888-2630 * Fax 913-888-0767



BULLETIN NO. A-32
OPERATING INSTRUCTIONS and PARTS LIST

CAPSUHELIC® Differential Pressure Gage

SPECIFICATIONS

Dimensions: 5" diameter x 3%a," length

Weight: 3 Ib., 3 oz. (Brass-7 Ib., 13 0z.)

Finish: Baked dark gray hammerlmd except for
optional brass case which is uncoated.

Housing: Die cast aluminum with Teflon® impreg-

4 3 TR nated hard coat anodizing, standard or optional
\\\m\m&hxufln!im,; 5 ‘ forged brass housing, (series 4000B),
\w "’/;,,, S Connections: ¥ NPT high and low pressure taps,
“ duplicated — one pair top and one pair bottom.

& Accuracy: Plus of minus 3% of full scale at 70°F.
(2% on 4000S models, 4% on 4215, 4220, and
4500)

Pressure Rating: - 20" Hg to 500 psig.

Differential Pressure (Scale) Range: 20° to
200°F.

Service: Compatible gases or liquids. For water or
water based liquids, use only series 4000B mod-
els with brass case. DO NOT use with hydrogen
gas. Toxic and/or explosive gas may form due to

A / reaction with rare earth magnet.

CAUTION: Use of a line filter (Dwyer model A-391 or  Standard gage accessories include two %" NPT

equivalent) is recommended to prevent entry of liquid plugs for duplicate pressure taps and four flush

borne particles into gage. Dwyer Instruments cannot mounting adapters with screws.

assume responsibility for failure of gages due to clog-

ging of internal passages.

IHEHES OF WATFR

'Meummu@w /32" DUA, CIRCLE.

DWYER INSTRUMENTS, INC. Telephone 219/879-8000
P. O. BOX 373 * MICHIGAN CITY, INDIANA 46360, USA Fax 219/872-9057



CAPSUHELIC® INSTALLATION

1. Select a location free from excessive vibra-
tion and where the ambient temperature will not
exceed 200°F. Sensing lines may be run any
necessary distance. For example, 250 foot lines
will not affect accuracy but will damp the reading
slightly. Do not restrict lines, If pulsating pres-
sures or vibration cause excessive pointer os-
cillation, consult factory for means of providing
additional damping.

2. All standard models are calibrated for use
with the diaphragm and scale in a vertical posi-
tion. Special factory calibration is necessary for
operation in an inclined or horizontal position.
The exceptions are ranges under 5 in, w.c., (or
metric equivalents) which can only be calibrated
for vertical operation.

3. Surface Mounting

L o
G A e DA XYY P ARDY,

LNV
/.4“""\_’ ""‘5‘\:‘:\'\ / // :

kY . . o S
Locate 4 mounting holes, 35° from horizoﬁtal
centerline on a 4 /3" diameter circle. Use No. 6-
32 machine screws of appropriate length..

Be sure to drill %" holes for blowout protection as
shown in the diagram.

| - &P ((\ (& h \
cnmsmsecseneeows i {10 1 )
‘ \ @;
h& \ \_/ // i

4. Flush Mounting

Provide a 4 "®/,s" diameter opening in panel. In-
sert gage and secure in place with No. 6-32 ma-
chine screws of appropriate length, with mounting

40K RS RTL Tt

Page 2

lugs firmly secured in place.

5. To zero the gage after installation

Set the indicating pointer exactly on the zero
mark, using the external zero adjust screw on the
cover at the bottom. Note that the zero check or
adjustment can only be made with the high and
low pressure taps both open to atmosphere!

Caution

Note location of blowout or vent holes in the sur-
face mounting diagram. Do not block these holes
as their function is to vent overpressure failure out
the back of the gage rather than blowing off the
front cover. '

Important Notes

Two pairs of high and low pressure taps are pro-
vided, one pair on the top and a duplicate pair on
the bottom. These fittings may be utilized ac-
cording to the type of services for which the gage
will be used. For gas or vapor service the gage
should be connected from the pressure source to
the top pressure fittings so that any accumulation
of condensate may be drained or bled out the
bottom fittings. For liquid service the pressure
source should be connected to the bottom taps so
that any trapped gas may be vented out the top
fittings. For liguid service the pressure source
should be connected to the bottom taps so that
any trapped gas may be vented out the top fit-
tings. Optional bleed fittings may be obtained to
replace the standard % NPT plugs for installations
requiring frequent draining or venting of the gage.
Note that the unused pair of pressure taps must
be plugged in order for the gage to operate. For
straight pressure or vacuum applications where
only one of a pair of high and low pressure taps
are being utilized, the other tap must be open to
atmosphere.

For portable use of temporary installation use %
male NPT to male flare fitting and connect to
pressure source with high pressure hose or tubing
with flare nut connectors.

For permanent installation %" OD copper or
stainless steel tubing is recommended.

Proper installation of fittings and plugs is impor-
tant. Sparingly apply pipe tread sealant to -
threads. Excessive amounts can fall into pressure
passages and cause blockage. We recommend
Loctite® 69-31 Hydraulic Sealant. Install using
torque wrench. Tighten only to 20 ft/ibs. Over-
tightening can damage case.
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Note: Capsuhelic® differential pressure

' gages are high precision instruments
assembled and calibrated in a mod-
ern factory, If trained instrument me-
chanics are not available, we recom-
mend that any instruments requiring
repair be returned to the factory.

1. No lubrication or periodic servicing is re-
quired. If the interior is protected from dust,
dirt, corrosive gases and fluids, years of
trouble free service may be expected.

2. For service requiring a high degree of
continued accuracy, periodic calibration
checks are recommended, using the follow-
ing procedure.

a. As a companion gage, use a hook
gage, micromanometer or inclined gage of
known accuracy.

b. Connect the Capsuhelic® gage and test
gage together with two legs from a "T" or
"Y" fitting. Connect tubing to the third leg
and impose the pressure, slowly.

c. Be certain no leaks exist in the system
and provide adequate time for comparison
gages to reach equilibrium, since fluid
drainage and different dynamic character-
istics can affect the reading.

3. To recalibrate:

Note: Capsuhelic® gages in ranges of 30
PSI and above are not field adjustable and
must be returned to the factory if recalibra-
tion is required.

a. Remove ¥ NPT hex plug located on top

of gage exposing coaxial rate adjust/ciamp’

SCrews.

b. Insert */s, hex driver and turn hex screw
counterclockwise until resistance is felt
(approximately four turns).

c. Adjust rate by turning coaxial slotted
screw with a .10 inch diameter jeweler's
screwdriver.  Clockwise rotation of rate
adjust screw will decrease gage rate and
counterclockwise rotation will increase the
pressure rate,

d. Reclamp system by turning hex screw
clockwise until firm, taking care not to over-
tighten system.

e. Replace % NPT plug to leak tight posi-
tion. ‘

f. Check calibration as described in pre-
ceding comments.

g. Repeat a. through f. until desired calibra-
- tion is reached.

4. Trouble Shooting.
a. Gage sluggish or fails to indicate.

1) Sensing lines may be plugged or.
jeaking.

2) Pressure ports plugged by particulate.

3) Pointer may be touching scale.

4) Jews supporting helix over tightened.
b. Gage fails to indicate zero properly.

1) See comments above régarding slug-
gish readings.

2) Iron particles in strong magnetic field
between helix and pressure wall. |If
found, they may be removed by
touching each particle and withdraw-
ing it with a small screwdriver.

3) Magnet shifted and touching inside of
pressure wall.

c. Apparent inaccuracy.
1) See preceding comments.

2) Improper connections to pick up de-
sired pressure differential. For exam-
ple, static pressure connections also
sensing velocity pressure, pitot tube
improperly located, etc.

3) Gage connections leaking.

d. Consult factory for unusual conditions of
temperature, pressure, efc., and the effect
on gage operation and accuracy.
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1. Case 9. Zero adjust assembly
2. Back plate a. Adjust screw
3. Range spring assembly - b, Foot
4. Cover with zero adjust assembly c.  Bracket
5. "O"ring seal 10. Rate adjust plug
6. Bezel . 11. Connecting link nut
7. Scale Assembly — consists of’ i 12, "O"ring
a. Mounting Screws - 13. Diaphragm assembly — consists of:
b.  Bumper pointer stop a. Washers
c. - Scale ¢ b. Linkage assembly, complete
8.  Wishbone assembly — consists of: c. Front Plate
a. Frontjewel ) d. Diaphragm
b,  Locking nut e. Back plate (not shown)
c. Pointer 14. Case bolts
d. Wishbone 15. Mounting hardware kit
e. Mounting screws a. Pipe plug ¥« NPT
f.  Helix assembly ‘ b. Mounting lug
g. Pivots : : c. Long screws
h. Reariewel d. Short screws

When corresponding with the factory regarding Capsuhelic® gage problems refer to the call out
numbers in this view. Be sure to include the model number and range. Field repair is not recommended;
contact the factory for repair service.

Note: The exploded view above depicts only Capsuhelic® gages with ranges up to 20 PSI. Higher range
gages employ a spirally wound Bourdon tube movement.

DWYER INSTRUMENTS, INC. Telephone 219/879-8000
P. 0. BOX 373 + MICHIGAN CITY, INDIANA 46360, USA Fax 219/872-9057
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AMERON M. S. D. S.

Coatings
Material Safety Data Sheet

12VT00032

SECTION 1 -~ CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME : AMERCOAT 12V CLEANER

IDENTIFICATION NUMBER: 12VT00032

PRODUCT CLASS : CLEANER

HEALTH ¢ DANGER HMIS/NFEPA : H2F3RO

Ameron International
Protective Coatings Group
201 North Berry St.

Brea, CA 92821

EMERGENCY:800-424-9300 (ChemTrec)
24 Hours Emergency Hotline

INFORMATION: William B. Dances, PHONE: 714-529-1951 PREPARE DATE: 05/27/05
PREVIOUS REVISION DATE: New Form

SECTION 2 - COMPOSITION/INFORMATION ON INGREDIENTS

WT/WT %
ITEM -—=--———m————— CHEMICAL NAME —-=-=====———————— CAS NUMBER LESS THAN
01 ACETONE 67-64-1 100.00 %
ACGIH STEL-750PPM, 1782mg/m3
(SARA, CERCLA)
EXPOSURE LIMITS

————— ACGIH ---- —==== OSHA ~--=---— VP TOXICITY
TLV-TWA TLV-TWA PEL-TWA PEL-TWA mmHg LD50 LC50
ITEM ppm Mg/M3 ppn Mg /M3 @68F g/kg ppm
01 500 1188.0 1000 2400 186.0 20.000 21086.000

REGULATORY: All ingredients are on TSCA inventory or are exempt. Toxic
chemicals marked (SARA, CERCLA, HAPs) are subject to reporting requirements
of SARA (40CFR 355 and 372), CERCLA (40CFR 302), or

HAPs (40CFR 63).

(S)=S8Skin; LD50=Dermal.rabbit; LC50=Inhalation,rat; dna=data not available;
na=not applicable

file://S\GTD\wpdocs\98manuals\MSDS%20information\Ameron\Amercoat%2012%20Thin... 7/28/05
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SECTION 3 - HAZARDS IDENTIFICATION

EXPOSURE EFFECTS: Material and vapor harmful. Irritating to eyes, skin,
and if inhaled; to nose and throat. Excessive or prolonged inhalation can
cause headache, nausea or dizziness. Repeated and prolonged occupational
overexposure to solvents 1s associated with permanent brain and nervous
system damage. Intentional abuse, misuse or other massive exposure to
solvents may cause multiple organ damage and/or death.

OVER-EXPOSURE (prolonged or repeated use): CAN AGGRAVATE OR ACCENTUATE ANY
OF THESE EFFECTS.

SKIN: Irritant. Can cause defatting and drying of skin.

INHALATION: Irritant. Lethargy and tremors. High vapor concentrations
may cause drowsiness.

EYES: Severe irritant. Corneal injury.

INGESTION: Harmful if swallowed. Aspiration into lungs can damage lungs
and cause chemical pneumonia.

TARGET ORGANS: Kidneys. Liver. Lungs. Skin. FEyes. Stomach. Central
nervous system.

MEDICAL CONDITIONS AGGRAVATED: Skin. Eyes.

PRIMARY ROUTE (S) OF ENTRY: SKIN CONTACT INHALATION INGESTION EYE
CONTACT

SECTION 4 - FIRST AID MEASURES

FIRST AID PROCEDURES: INHALATION: Remove to fresh air. Restore normal
breathing. Treat symptomatically. See physician. SKIN: Wash thoroughly with
soap and water. Remove contaminated clothing.Consult physician if
irritation persists. EYES: Flush immediately with plenty of water for at
least 15 minutes and get medical attention. INGESTION: Drink 1 or 2 glasses
of water to dilute. Never give anything by mouth to an unconscious person.
Do not induce vomiting. Consult physician or poison control center
IMMEDIATELY. Treat symptomatically.

SECTION 5 - FIRE FIGHTING MEASURES

FLASH POINT: -4 F (SETA) LOWER EXPLOSIVE LIMIT:
UPPER EXPLOSIVE LIMIT: 1

NN
O o0
oo

o°

FLAMMABILITY - OSHA: FLAMMABLE - CLASS IB
DOT: FLAMMABLE
SECTION 5 - FIRE FIGHTING MEASURES
EXTINGUISHING MEDIA: FOAM CO2 DRY CHEMICAL
LOWEST FLASHING SOLVENT: 67-64-1
UNUSUAL FIRE AND EXPLOSION HAZARDS: Closed containers may explode when

exposed to extreme heat and pressure buildup. May produce a floating fire
hazard.

file://S\NGTD\wpdocs\98manuals\MSDS%20information\Ameron\Amercoat%2012%20Thin... 7/28/05
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FIREFIGHTING PROCEDURES: Wear full protective equipment, self-contained
breathing apparatus. Water may be used to cool closed containers to prevent
pressure build-up or explosion when exposed to extreme heat.

SECTION 6 - ACCIDENTAL RELEASE MEASURES

SPILL, LEAKS: Remove all sources of ignition. Avoid breathing wvapors.
Ventilate area. Use absorbent, inert cleanup materials. (DO NOT use
sawdust.) Remove absorbent material with non-sparking tools. Place in
separate container. Keep out of sewers and waterways. If entry is
threatened or occurs, notify local authorities.

SECTION 7 - HANDLING AND STORAGE

HANDLING AND STORAGE: Keep container closed, upright when not in use.
Store in cool, dry, well-ventilated area. Avoid prolonged storage
temperatures above 100F. Use caution when pouring. Avoid breathing sanding
dust. Do not weld or flame cut on empty container.

SECTION 8 - EXPOSURE CONTROLS/PERSONAL PROTECTION

VENTILATION: Implement administrative and engineering controls to reduce
exposure. Provide sufficient ventilation in volume and pattern to keep air
contaminant concentrations below the TLV limits. Remove welding or flame
cutting decomposition products; follow current,ANSI Z49.1,"Safety in
Welding and Cutting”. Refer to 29 CFR parts 1910 and 1915, for coating
operations; part 1910.146, Confined Spaces.

RESPIRATORY PROTECTION: Wear NIOSH/MSHA certified respirator designed to
remove a combination of particulates (dust or spray mist) and vapor. When
brushing, rolling or spreading; select the appropriate respiratory
protection for the conditions. For specific conditions, refer to current
"NIOSH Pocket Guide to Chemical Hazards". In confined or restricted
ventilation areas use air-line respirators or hoods. Refer to 29 CFR, OSHA
parts 1910.134 and 1915 for coating operations;part 1910.146 Confined
Spaces;ANSI 788.2,Practices for Respiratory Protection; 42 CFR, part 84
Particulate Respirators.

SECTION 8 - EXPOSURE CONTROLS/PERSONAL PROTECTION

PROTECTIVE CLOTHING AND EQUIPMENT: Dependent upon application method, wear
resistant coveralls, gloves and shoe coverings to prevent skin contact.
Wear solvent resistant glasses with splash guards or face shield to protect

eyes from splash, spatter and/or spray mist.Consult 29 CFR 1910.132, 133,
136, 138; ANST 787.1, ZzZ41l.

HYGIENIC PRACTICES: Wash thoroughly after handling and before eating,
smoking or using toilet. Launder contaminated clothing before use.

SECTION 9 - PHYSICAL AND CHEMICAL. PROPERTIES

BOILING RANGE : 133 - 133 F VAPOR DENSITY : Is heavier than air
ODOR ¢ SOLVENT WEIGHT PER GAL : 6.6500

APPEARANCE . LIQUID EVAPORATION RATE: Is faster than Butyl
SOLUBILITY IN H20 : YES Acetate

MIXED VOC, G/L : 0

PHOTOCHEMICALLY REACTIVE: No
VOLATILE VOLUME % : 100.00

file://SAGTD\wpdocs\98manuals\MSDS%20information\Ameron\Amercoat%2012%20Thin... 7/28/05



SECTION 10 - STABILITY AND REACTIVITY
CONDITIONS TO AVQOID: Héat, open flame, arc or sparks.
INCOMPATIBILITY: Strong oxidizers, acids and alkalies.
HAZARDOUS DECOMPOSITION PRODUCTS: (BY FIRE, BURNING OR WELDING); CO, CO2.
HAZARDOUS POLYMERIZATION: Will not occur under normal conditions.
STABILITY: This product is stable under normal storage conditions.
SECTION 11 - TOXICOLOGICAIL PROPERTIES
TOXICOLOGICAL PROPERTIES: See Section 2.
SECTION 12 - ECOLOGICAL INFORMATION

ECOLOGICAL INFORMATION: No Information.

SECTION 13 - DISPOSAL CONSIDERATIONS

EPA Waste No.: D001

DISPOSAL METHOD: Place in separate, appropriate, closed container in
accordance with all applicable local, State, and Federal regulations. This
material has NOT been tested by Toxicity Characteristic Leaching Procedure
{TCLP) .
SECTION 14 - TRANSPORTATION INFORMATION

DOT PROPER SHIPPING NAME: Acetone

DOT HAZARD CLASS: 3 | HAZARD SUBCLASS: NA

DOT UN/NA NUMBER: 1090 IMO: NA PACKING GROUP : II
SECTION 15 - REGULATORY INFORMATION

U.S. FEDERAL REGULATIONS: AS FOLLOWS -

OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR
1910.1200)

NEW JERSEY RIGHT-TO-KNOW:

The following materials are non-hazardous, but are among the top five
components in this product:

——————————— . CHEMICAL NAME —---—==--——=— CAS NUMBER
No non-hazardous materials are among the top five ingredients.

PENNSYLVANIA RIGHT-TO-KNOW:

The following non-hazardous ingredients are present in the product at
greater than 3%:

file://SA\GTD\wpdocs\98manuals\MSDS%20information\Ameron\Amercoat%2012%20Thin...
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——————————— CHEMICAL NAME --—-———===- CAS NUMBER
No non-hazardous ingredients are present at greater than 3%.

INTERNATIONAL REGULATIONS: AS FOLLOWS -

CANADIAN WHMIS: This MSDS has been prepared in compliance with Controlled
Product Regulations except for use of the 16 headings.

CANADIAN WHMIS CLASS: No information available.

SECTION 16 - OTHER INFORMATION

NOTICE: No Information.

file://S\NGTD\wpdocs\98manuals\MSDS%20information\Ameron\Amercoat%2012%20Thin... 7/28/05
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AMERON M. S. D. S.

Coatings
Material Safety Data Sheet

A

65T00032

SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME : AMERCOAT 65 THINNER

IDENTIFICATION NUMBER: 65T00032

PRODUCT CLASS : THINNER

HEALTH : WARNING HMIS/NFPA : H2F3RO

Ameron International
Protective Coatings Group
201 North Berry St.

Brea, CA 92821

EMERGENCY:800-424-9300 (ChemTrec)
24 Hours Emergency Hotline

INFORMATION: William B. Dances, PHONE: 714-529-1951 PREPARE DATE: 03/08/05
PREVIOUS REVISION DATE: 03/05/02

SECTION 2 - COMPOSITION/iNFORMATION ON INGREDIENTS

WI/WT %

ITEM == CHEMICAL NAME =-=====——=——=——=——— CAS NUMBER LESS THAN

01 XYLENE 1330-20-7 80.00 %
(STEL 150ppm; Ceiling 300ppm; trace contaminant benzene**# @<10ppm,

toluene#<1%)

(HAPS, SARA, CERCLA)

02 ETHYL BENZENE 100-41-4 19.00 %
ACGIH: A3 TIARC: 2B
(STEL 125ppm)

(HAPS, SARA, CERCLA)

03  TOLUENE# 108-88-3 ; 1.00 %
(STEL 150 ppm, Ceiling 500 ppm; trace contaminant benzene**#
@<300ppm)

(HAPS, SARA, CERCLA)

EXPOSURE LIMITS

————— ACGIH ---- —==== OSHA -———-— VP TOXICITY

TLV-TWA TLV-TWA PEL-TWA PEL-TWA mmHg "LD50 LC50
ITEM ppm Mg /M3 ppm Mg /M3 @68F g/kg ppm
01 100 434 100 435 6.6 3.900 6700.000
02 100 434 100 435 7.1 dna dna

file://S\NGTD\wpdocs\98manuals\MSDS%20information\Ameron\Amercoat%2065%20Thin...  7/28/05
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SECTION 2 - COMPOSITION/INFORMATION ON INGREDIENTS

EXPOSURE LIMITS

—==-- ACGIH ---——  -————- OSHA --—-—- VP TOXICITY

TLV-TWA TLV-TWA PEL-TWA PEL-TWA mmHg LD50 LC50
ITEM ppm Mg /M3 ppm Mg /M3 @68F g/kg ppm
03 50 188 50 188(S) 22.0 14.000 8000.000

REGULATORY: **CALIF.TITLE 26:22-12000 (PROP 65). WARNING: This product
contains a chemical known to the State of California to cause cancer.
#CALIF.TITLE 26:22-12000 (PROP 65). WARNING: This product contains a
chemical known to the State of California to cause birth defects or other
reproductive harm. All ingredients are on TSCA inventory or are exempt.
Toxic chemicals marked (SARA, CERCLA, HAPs) are subject to reporting
requirements of SARA (40CFR 355 and 372), CERCLA (40CFR 302), or

HAPs (40CFR 63).

(S)y=Skin; LD50=Dermal.rabbit; LC50=Inhalation,rat; dna=data not available;
na=not applicable

SECTION 3 - HAZARDS IDENTIFICATION

EXPOSURE EFFECTS: Material and vapor harmful. Irritating to eyes, skin,
and if inhaled; to nose and throat. Excessive or prolonged inhalation can
cause headache, nausea or dizziness. Repeated and prolonged occupational
overexposure to solvents is associated with permanent brain and nervous
system damage. Intentional abuse, misuse or other massive exposure to

solvents may cause multiple organ damage and/or death.

OVER-EXPOSURE (prolonged or repeated use): CAN AGGRAVATE OR ACCENTUATE ANY
OF THESE EFFECTS.

SKIN: Severe irritant. Can be absorbed through skin. Can cause defatting
and drying of skin.

INHALATION: - Irritant. Lung injury. Central nervous system damage.
Chemical pneumonia. Xylene or toluene may cause irregular heart beat.

EYES: Irritant. Corneal injury. DO NOT wear contact lenses when using
this material.

INGESTION: Can be fatal if swallowed. Aspiration into lungs can damage
lungs and cause chemical pneumonia.

TARGET ORGANS: Kidneys. Liver. Lungs. Heart. Skin. Eyes. Stomach.
Central nervous system. Reproductive organs. Fetal defects.

MEDICAL CONDITIONS AGGRAVATED: Kidneys. Liver. Heart. Skin. Eyes.
Respiratory. Lungs.
SECTION 3 - HAZARDS IDENTIFICATION

PRIMARY ROUTE(S) OF ENTRY: SKIN CONTACT INHALATION INGESTION EYE
CONTACT SKIN ABSORPTION

SECTION 4 - FIRST AID MEASURES
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FIRST AID PROCEDURES: INHALATION: Remove to fresh air. Restore normal
breathing. Treat symptomatically. See physician. SKIN: Wash thoroughly with
soap and water. Remove contaminated clothing.Consult physician if
irritation persists. EYES: Flush immediately with plenty of water for at
least 15 minutes and get medical attention. INGESTION: Drink 1 or 2 glasses
of water to dilute. Never give anything by mouth to an unconscious person.
Do not induce vomiting. Consult physician or poison control center
IMMEDIATELY. Treat symptomatically.

SECTION 5 - FIRE FIGHTING MEASURES

FLASH POINT: 81 F (SETA) LOWER EXPLOSIVE LIMIT:
UPPER EXPLOSIVE LIMIT:

oo

R

o

FLAMMABILITY - OSHA: FLAMMABLE - CLASS IC
DOT: FLAMMABLE

EXTINGUISHING MEDIA: FOAM CO2 DRY CHEMICAL
LOWEST FLASHING SOLVENT: 108-88-3

UNUSUAL FIRE AND EXPLOSION HAZARDS: Closed containers may explode when

exposed to extreme heat and pressure buildup. May produce a floating fire
hazard.

FIREFIGHTING PROCEDURES: Wear full protective equipment, self-contained
breathing apparatus. Water may be used to cool closed containers to prevent
pressure build-up or explosion when exposed to extreme heat.

SECTION 6 - ACCIDENTAL RELEASE MEASURES

SPILL, LERKS: Remove all sources of ignition. Avoid breathing vapors.
Ventilate area. Use absorbent, inert cleanup materials. (DO NOT use
sawdust.) Remove absorbent material with non-sparking tools. Place in
separate container. Keep out of sewers and waterways. If entry is
threatened or occurs, notify local authorities.

SECTION 7 - HANDLING AND STORAGE

HANDLING AND STORAGE: Keep container closed, upright when not in use.
Store in cool, dry, well-ventilated area. Avoid prolonged storage
temperatures above 100F. Use caution when pouring. Avoid breathing sanding
dust. Do not weld or flame cut on empty container.

SECTION 8 - EXPOSURE CONTROLS/PERSONAL PROTECTION

VENTILATION: Implement administrative and engineering controls to reduce
exposure. Provide sufficient ventilation in volume and pattern to keep air
contaminant concentrations below the TLV limits. Remove welding or flame
cutting decomposition products; follow current,ANSI Z49.1,"Safety in
Welding and Cutting"”. Refer to 29 CFR parts 1910 and 1915, for coating
operations; part 1910.146, Confined Spaces.

RESPIRATORY PROTECTION: Wear NIOSH/MSHA certified respirator designed to

remove a combination of particulates (dust or spray mist) and vapor. When
brushing, rolling or spreading; select the appropriate respiratory
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" protection for the conditions. For specific conditions, refer to current
"NIOSH Pocket Guide to Chemical Hazards". In confined or restricted
ventilation areas use air-line respirators or hoods. Refer to 29 CFR, OSHA
parts 1910.134 and 1915 for coating operations;part 1910.146 Confined

Spaces;ANSI 788.2,Practices for Respiratory Protection; 42 CFR, part 84
Particulate Respirators.

PROTECTIVE CLOTHING AND EQUIPMENT: Dependent upon application method, wear
resistant coveralls, gloves and shoe coverings to prevent skin contact.
Wear solvent resistant glasses with splash guards or face shield to protect

eyes from splash, spatter and/or spray mist.Consult 29 CFR 1910.132, 133,
136, 138; ANSI 7Z87.1, Z41l.

HYGIENIC PRACTICES: Wash thoroughly after handling and before eating,
smoking or using toilet. Launder contaminated clothing before use.

SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES

BOILING RANGE - : 231 - 277 F VAPOR DENSITY : Is heavier than air
ODOR ~ : SOLVENT WEIGHT PER GAL : 7.2500

APPEARANCE : LIQUID EVAPORATION RATE: Is faster than Butyl
SOLUBILITY IN H20 : NO Acetate

MIXED VOC, G/L . 871

PHOTOCHEMICALLY REACTIVE: Yes
VOLATILE VOLUME % : 100.00

SECTION 10 - STABILITY AND REACTIVITY
CONDITIONS TO AVOID: Heat, open flame, arc or sparks.
INCOMPATIBILITY: Strong oxidizers, acids and alkalies.

HAZARDOUS DECOMPOSITION PRODUCTS: (BY FIRE, BURNING OR WELDING); CO, CO2.
SOx. Toxic gases or fumes.

HAZARDOUS POLYMERIZATION: Will not occur under normal conditions.
STABILITY: This product is stable under normal storage éonditions.
SECTION 11 - TOXICOLOGICAL PROPERTIES

TOXICOLOGICAL PROPERTIES: See Section 2.

SECTION 12 - ECOLOGICAL INFORMATION

ECOLOGICAL INFORMATION: No Information.

SECTION 13 - DISPOSAL CONSIDERATIONS

EPA Waste No.: D001

DISPOSAL METHOD: Place in separate, appropriate, closed container in
accordance with all applicable local, State, and Federal regulations. This

material has NOT been tested by Toxicity Characteristic Leaching Procedure
(TCLP) .
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SECTION 14 - TRANSPORTATION INFORMATION

DOT PROPER SHIPPING NAME: Paint Related Material

DOT HAZARD CLASS: 3 HAZARD SUBCLASS: NA

DOT UN/NA NUMBER: 1263 IMO: NA - PACKING GROUP : III
SECTION 15 - REGULATORY INFORMATION

U.S. FEDERAL REGULATIONS: AS FOLLOWS -

OSHA: Hazardous by definition of Hazard Communication Standard (29 CEFR
(SECTION 15 - REGULATORY INFORMATION

1910.1200)

NEW JERSEY RIGHT-TO-KNOW:

The following materials are non-hazardous, but are among the top five

components in this product:

——————————— CHEMICAL NAME -—-—=—=—=-- CAS NUMBER
No non-hazardous materials are among the top five ingredients.

PENNSYLVANTIA RIGHT-TO-KNOW:
The following non-hazardous ingredients are present in the product at

greater than 3%:

——————————— CHEMICAL NAME -—-—=—=—==- CAS NUMBER
No non-hazardous ingredients are present at greater than 3%.

INTERNATIONAL REGULATIONS: AS FOLLOWS -

CANADIAN WHMIS: This MSDS has been prepared in compliance with Controlled
Product Regulations except for use of the 16 headings.

CANADIAN WHMIS CLASS: No information available.

SECTION 16 - OTHER INFORMATION

NOTICE: ©No Information.
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§

AMERON M. S. D. S.

Coatings
Material Safety Data Sheet

68HSB20229

SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME : AMERCOAT 68HS LIGHT GRAY RESIN

IDENTIFICATION NUMBER: 68HSB20229

PRODUCT CLASS : ZINC-RICH EPOXY PRIMER

HEALTH : WARNING HMIS/NFPA : H2F3RO

Ameron International
Protective Coatings Group
201 North Berry St.

Brea, CA 92821

EMERGENCY:800-424-9300 (ChemTrec)
24 Hours Emergency Hotline

INFOCRMATION: William B. Dances, PHONE: 714-529-1951 PREPARE DATE: 03/08/05
PREVIOUS REVISION DATE: 04/25/03

SECTION 2 - COMPOSITION/INFORMATION ON INGREDIENTS

WT/WT %
ITEM ~=-——————————— CHEMICAL NAME --=-—=—===—————- CAS NUMBER LESS THAN
01 SILICA (QUARTZ**)* 14808-60-7 25.0 %
Fed OSHA: S NTP: Y ACGIH: A2 IARC: 1
*Cancer or cancer suspect agent
02 EPOXY RESIN 25068-38-6 20.0 &
(Also CAS# 25085-99-8. Diglycidyl ether<2ppm, phenyl glycidyl
ether**<6ppm)
03 EPOXY RESIN 25036-25-3 15.0 &
(Epch**# @ <lppm, Bisphenol A @ <100ppm)
04 METHYL N-AMYL KETONE 110-43-0 11.40 %
05 METHYIL ISORUTYL KETONE 108-10-1 9.80 %
(STEL 75ppm, 307 mg/m3) ‘
(HAPS, SARA, CERCLA)
06 XYLENE v 1330~20~7 4.40 %
(STEL 150ppm; Ceiling 300ppm; trace contaminant benzene**# @<10ppm,

toluene#<1%)

file://S\GTD\wpdocs\98manuals\MSDS%20information\Ameron\Amercoat%2068HS%20Li... 7/28/05



Page 2 of 7

SECTION 2 - COMPOSITION/INFORMATION ON INGREDIENTS

WT/WT %
ITEM —======——————— CHEMICAL NAME —-=-==—-—-—-—————— CAS NUMBER LESS THAN
(HAPS, SARA, CERCLA)

07 + TITANIUM DIOXIDE 13463-67-7 5.0 %
(As Ti02 trace contaminants 2.5% aluminum hydroxide 3% amorphous
silica)

08 EPOXY RESIN '  68413-24-1 5.0 %
(Epichlorohydrin**# @ <25 PPM)

09 HIGH FLASH NAPHTHA 64742-95-6 2.70 %
(Mfg TLV 50ppm; trace contaminant benzene**#<lppm SARA,
toluene#<0.1%SARA)

10 RHEOLOGY ADDITIVE 121888-68-4 5.0 %
(Crystalline silica** @ <1%. Also CAS# 71011-24-0)

11 1,2,4-TRIMETHYLBENZENE 95-63-6 2.00 %
(SARA)

12 ETHANOL 64-17-5 1.70 %

13 EPOXY RESIN 25036-25-3 5.0 %
(Epichlorohydrin**# @ lppm max, benzene**# <0.01%)

14 PROPRIETARY PROPRIETARY 5.0 %

(Methanol @ <0.2%, 200ppm skin, trace contaminant toluene# <100ppm)

15  BUTYL ACETATE 123-86-4 1.20 %
(STEL 200ppm, 950mg/m3.)

(CERCLA)

16 ETHYL BENZENE 100-41-4 1.00
ACGIH: A3 IARC: 2B
(STEL 125ppm)

oo

(HAPS, SARA, CERCLA)

SECTION 2 - COMPOSITION/INFORMATION ON ING?EDIENTS
EXPOSURE LIMITS

————— ACGIH ---- —-—-—-—— OSHA ----- VP TOXICITY
TLV-TWA TLV-TWA PEL-TWA PEL-TWA mmHg LD50 LC50
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ITEM ppm Mg /M3 ppm Mg /M3 @68F g/kg ppm
01 05 dna dna 10 N.A. dna dna
02 dna dna dna dna N.A. 20.000 dna
03 dna dna dna dna N.A 5.000 5000.000
04 50 233 50 235 2.1 12.000 4000.000
05 50 205 50 205 16.0 10.000 4000.000
06 100 434 100 435 6.6 3.900 6700.000
07 dna 5.0 dna 5.0 N.A. 10.000 6820.000
08 dna dna dna dna N.A. 2.000 dna
09 dna dna 100 dna 2.7 3.100 3670.000
10 dna 3.0 dna 10.0 N.A. dna dna
11 25.0000 125.00 25.000 125.000 1.0 dna dna
12 1000 1900 1000 1900 59.0 dna dna
13 dna 5.0 dna 5.0 ~ N.A. 3.000 dna
14 dna dna dna dna N.A 3.900 dna
15 150.0000 713.00 150.000 713.000 10.0 10.000 1800.000
16 100 434 100 435 7.1 dna dna

REGULATORY:  + Pigment content is dependent on color. **CALIF.TITLE
26:22-12000 (PROP 65). WARNING: This product contains a chemical known to
the State of California to cause cancer. #CALIF.TITLE 26:22-12000 (PROP
65) . WARNING: This product contains a chemical known to the State of
California to cause birth defects or other reproductive harm. All
ingredients are on TSCA inventory or are exempt. Toxic chemicals marked
(SARA, CERCLA, HAPs) are subject to reporting requirements of SARA (40CFR
355 and 372), CERCLA (40CFR 302), or

HAPs (40CFR 63).

(S)=Skin; LD50=Dermal.rabbit; LC50=Inhalation,rat; dna=data not available;
na=not applicable

SECTION 3 - HAZARDS IDENTIFICATION

EXPOSURE EFFECTS: Vapor or spray mist or spattered material can be
harmful. Irritating to eyes, skin, and if inhaled; to nose and throat.
Excessive or prolonged inhalation can cause headache, nausea or dizziness.
Dust or powder can be harmful due to mechanical irritation. Irritating to
eyes, skin and if inhaled; to nose and throat. Excessive or prolonged
inhalation can cause headache, nausea or dizziness. Repeated and prolonged
occupational overexposure to solvents is associated with permanent brain
and nervous system damage. Intentional abuse, misuse or other massive
exposure to solvents may cause multiple organ damage and/or death.

OVER-EXPOSURE (prolonged or repeated use): CAN AGGRAVATE OR ACCENTUATE ANY
OF THESE EFFECTS.

SECTION 3 - HAZARDS IDENTIFICATION

SKIN: Irritant. Sensitization or allergic reaction, such as rash or
hives. Can be absorbed through skin. Can cause defatting and drying of
skin.

INHALATION: Severe irritant. Delayed lung injury. Respiratory
sensitization and allergic reaction such as asthma. Central nervous system
damage. = Repeated exposure to silica dust can cause silicosis. Crystalline
silica may cause cancer. Risk of cancer depends on duration and level of
exposure to dust from sanding surfaces or spray mist. Chemical pneumonia.
Xylene or toluene may cause irregular heart beat. High vapor
concentrations may cause drowsiness. High vapor concentrations may cause
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kidney and/or liver damage.

EYES: Severe irritant. Corneal injury. Methanol, if swallowed, can cause
eye damage and blindness.

INGESTION: Can be fatal if swallowed. Aspiration into lungs can damage
lungs and cause chemical pneumonia. Liver damage.

TARGET ORGANS: Kidneys. Liver. Lungs. Heart. Skin. Eyes. Stomach.
. Central nervous system. Cell genetic material. Reproductive organs.
Fetal defects.

MEDICAL CONDITIONS AGGRAVATED: Kidneys. Liver. Skin. Eyes.
Respiratory. Allergies. Lungs.

PRIMARY ROUTE(S) OF ENTRY: SKIN CONTACT INHALATION INGESTION EYE
CONTACT

SECTION 4 - FIRST AID MEASURES

FIRST AID PROCEDURES: INHALATION: Remove to fresh air. Restore normal
breathing. Treat symptomatically. See physician. SKIN: Wash thoroughly with
soap and water. Remove contaminated clothing.Consult physician if
irritation persists. EYES: Flush immediately with plenty of water for at
least 15 minutes and get medical attention. INGESTION: Drink 1 or 2 glasses
of water to dilute. Never give anything by mouth to an unconscious person.
Do not induce vomiting. Consult physician or poison control center
IMMEDIATELY. Treat symptomatically. EYES: After flushing eyes for 15
minutes, get IMMEDIATE medical attention from an ophthalmologist.

SECTION 5 - FIRE FIGHTING MEASURES

FLASH POINT: 82 F (SETA) LOWER EXPLOSIVE LIMIT:
UPPER EXPLOSIVE LIMIT: 1

O =
O O
oe

o

SECTION 5 - FIRE FIGHTING MEASURES

FLAMMABILITY - OSHA: FLAMMABLE - CLASS IC
DOT: FLAMMABLE

EXTINGUISHING MEDIA: FOAM CO2 DRY CHEMICAL
LOWEST FLASHING SOLVENT: 64-17-5

UNUSUAL FIRE AND EXPLOSION HAZARDS: Closed containers may explode when
exposed to extreme heat and pressure buildup. May produce a floating fire
hazard. Isolate from electrical equipment, sparks, heat and open flame.
Vapors may spread long distances, cause flash fire or ignite explosively.

FIREFIGHTING PROCEDURES: Wear full protective equipment, self-contained
breathing apparatus. Water may be used to cool closed containers to prevent
pressure build-up or explosion when exposed to extreme heat.

SECTION 6 ~ ACCIDENTAL RELEASE MEASURES

SPILL, LEAKS: Remove all sources of ignition. Avoid breathing vapors.
Ventilate area. Use absorbent, inert cleanup materials. (DO NOT use
sawdust.) Remove absorbent material with non-sparking tools. Place in
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separate container. Keep out of sewers and waterways. If entry is
threatened or occurs, notify local authorities.

SECTION 7 - HANDLING AND STORAGE

HANDLING AND STORAGE: Keep container closed, upright when not in use.
Store in cool, dry, well-ventilated area. Avoid prolonged storage

temperatures above 100F. Use caution when pouring. Avoid breathing sanding

dust. Do not weld or flame cut on empty container.
SECTION 8 - EXPOSURE CONTROLS/PERSONAL PROTECTION

VENTILATION: Implement administrative and engineering controls to reduce
exposure. Provide sufficient ventilation in volume and pattern to keep air
contaminant concentrations below the TLV limits. Remove welding or flame
cutting decomposition products; follow current,ANSI 7Z49.1,"Safety in
Welding and Cutting". Refer to 29 CFR parts 1910 and 1915, for coating
operations; part 1910.146, Confined Spaces.

RESPIRATORY PROTECTION: Wear NIOSH/MSHA certified respirator designed to
remove a combination of particulates (dust or spray mist) and vapor. When
brushing, rolling or spreading; select the appropriate respiratory
protection for the conditions. For specific conditions, refer to current
"NIOSH Pocket Guide to Chemical Hazards™. In confined or restricted

SECTION 8 - EXPOSURE CONTROLS/PERSONAIL PROTECTION

ventilation areas use air-line respirators or hoods. Refer to 29 CFR, OSHA
parts 1910.134 and 1915 for coating operations;part 1910.146 Confined

Spaces;ANSI 788.2,Practices for Respiratory Protection; 42 CFR, part 84
Particulate Respirators.

PROTECTIVE CLOTHING AND EQUIPMENT: Dependent upon application method, wear
resistant coveralls, gloves and shoe coverings to prevent skin contact.
Wear solvent resistant glasses with splash guards or face shield to protect
eyes from splash, spatter and/or spray mist.Consult 29 CFR 1910.132, 133,
136, 138; ANSI Z87.1, Z41. Use explosion and spark-proof eqguipment.

HYGIENIC PRACTICES: Wash thoroughly after handling and before eating,
smoking or using toilet. Launder contaminated clothing before use. Destroy
contaminated leather and absorbent shoes, which cannot be decontaminated,
to prevent reuse.

SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES

BOILING RANGE : 172 - 336 F _ VAPOR DENSITY : Is heavier than air
ODCR : SOLVENT WEIGHT PER GAL . 9.8129

APPEARANCE : LIQUID EVAPORATION RATE: Is faster than Butyl
SOLUBILITY IN H20 : NO Acetate

MIXED VOC, G/L ;. 288 MIXED THINNED VOC, G/L : 336

THINNER : 65 @ 0.5 pints PHOTOCHEMICALLY REACTIVE: Yes

VOLATILE VOLUME % : 50.10

SECTION 10 - STABILITY AND REACTIVITY

CONDITIONS TO AVOID: Heat, open flame, arc or sparks. Water or moisture.
INCOMPATIBILITY: Strong oxidizers, acids and alkalies. Water.

HAZARDOUS DECOMPOSITION PRODUCTS: (BY FIRE, BURNING OR WELDING); CO, CO2.
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NOx. Hydrogen chloride fumes. Aldehydes. Phenols. Silicon oxide fumes.

Toxlic gases or fumes. Formaldehyde at temperatures above 300F (150C).
ammonia

HAZARDOUS POLYMERIZATION: Will not occur under normal conditions.
STABILITY: This product is stable under normal storage conditions.
SECTION 11 - TOXICOLOGICAL PROPERTIES

TOXICOLOGICAL PROPERTIES: See Section 2. Crystalline silica (respirable
size, 10 microns or less). IARC Monograph on the Evaluation of Carcinogeni

SECTION 11 - TOXICOLOGICAL PROPERTIES
Risk of Chemicals to Humans (Vol 68.1997) concludes that there is
sufficient evidence of carcinogenicity to experimental animals and limited
evidence of carcinogenicity to humans. - IARC Class 1.
SECTION 12 - ECOLOGICAL INFORMATION
ECOLOGICAL INFORMATION: No Information.
SECTION 13 - DISPOSAL CONSIDERATIONS

EPA Waste No.: D001

DISPOSAL METHOD: Place in separate, appropriate, closed container in
accordance with all applicable local, State, and Federal regulations. This
material has NOT been tested by Toxicity Characteristic Leaching Procedure
(TCLP) . '
SECTION 14 - TRANSPORTATION INFORMATION

DOT PROPER SHIPPING NAME: Paint

DOT HAZARD CLASS: 3 HAZARD SUBCLASS: NA

DOT UN/NA NUMBER: 1263 IMO: NA PACKING GROUP : ITI
SECTION 15 - REGULATORY INFORMATION

U.S. FEDERAL REGULATIONS: AS FOLLOWS -

OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR
1910.1200)

NEW JERSEY RIGHT-TO-KNOW:
The following materials are non-hazardous, but are among the top five

components in this product:

——————————— CHEMICAL NAME —========—~ CAS NUMBER
No non-hazardous materials are among the top five ingredients.

SECTION 15 - REGULATORY INFORMATION
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PENNSYLVANIA RIGHT-TO-KNOW:

The following non-hazardous ingredients are present in the product at
greater than 3%:

——————————— CHEMICAL NAME —-=—=-=—==mn CAS NUMBER
No non-hazardous ingredients are present at greater than 3%.

INTERNATIONAL REGULATIONS: AS FOLLOWS -

CANADIAN WHMIS: This MSDS has been prepared in compliance with Controlled
Product  Regulations except for use of the 16 headings.

CANADIAN WHMIS CLASS: No information available.

SECTION 16 - OTHER INFORMATION

NOTICE: Removal of old lead paint by sanding, scraping or other means may
generate dust or fumes that contain lead. Exposure to lead dust or fumes
may cause adverse health effects, especially in children or pregnant women.
Controlling exposure to lead or other hazardous substances requires the use
of proper protective equipment, such as a properly fitted respirator (NIOSH
approved) and proper containment and cleanup. For additional information,
contact the USEPA/Lead Information Hotline at 1-800-424-LEAD.
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