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1.0 SCOPE:

I L.1 Clean Room Concept: A movable building constructed from a commercial
shipping container with cleanable interior surfaces separated by built-in walls
with windows allowing view [rom the entry room known as the change room
through the ante room and into the clean area. Safety features such as
emergency lighting, first aid equipment and a personnel escape door is included
in the design. The HVAC system will consist of heating and cooling unit with
air ducts and adjustable registers, high performance filtration unit consisting of
HEPA filters and bag type pre-filters. The system will be balanced by the Clean
Room Fabricator and will be adjustable during operation with the use of
pressure gavges/manometers mounted in each room, building exterior and near
the beam tube entrance. The beam (ube entrance will be covered by an exhaust
hood and a stainless steel floor pan with adjustable registers mounted in the
ducts. This system is used for the exhausting of small amounts of air born
cleaning solvents moving out of the Beam Tube end.

1.2 The term Contractor identifies the party purchasing the Clean Room. The
term Clean Room Fabricator identifies the vendor responsible for constructing,
tesling and delivering the Clean Room(s).

1.3 This specification provides the requirements for the fabrication and delivery
of the LIGO Clean Room(s). The Clean Room(s) consist of a 811 x 8ft x 40
commercial shipping container.
1.3.1 The Clean Room Fabricator will fit out the container with
insulated walls, windows, doors, HVAC system, exhaust hood, floor
tray and miscellancous equipment.
1.3.2 The Clean Room Fabricator shall provide specified eguipment
including cabinets, tables, benches, lockers, and trash receptacles.
1.3.3 The Clean Room Fabricator shall provide all electrical
equipment and installation to the National Elecmcal Code(NEC) as
detailed in the attached sketches. -
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1.3.5 The Clean Room Fabricator shall paint the coniainer(s} as
detailed in the attached specification.

1.3.6 The Clean Room Fabricator will prepare the clean room(s) for
shippment per the requirements of this specitication.

1.4 The LIGO Project requires two(2) clean room assemblies to be delivered to
the LIGO Hanford, Washington site at the scheduled time agreed upon by the
Contractor and the Clean Room Fabricator.

1.5 Definition of clean: Surfaces which are visibility clean to the unaided eye
and will not display any visual signs of dust when wiped with a clean,
unbleached cloth. This condition will be described as "Conference Room
Clean.”

1.6 The terms "submit” an "approval” relates to the sharing of information from
the Clean Room Fabricator and subsequent approval by the Contractor. This
may be pertormed by mail, Fax or telephene conversation as long as the
discussions are documented and distributed to both parties.

2.0 REFERENCES:

The Clean Room is deisgned to meet the requirements of LIGO based on the following
references. All changes or revisions Lo this specificaiton musl be consistant with and meet
the requirements of these procedures.

2.1 The construction and operation of the clean room is based on the following
references:

2.1.1 Summary of concepts and Reference Design

for a Laser Gravitational-Wave Observatory, CAL TECH; Feb-92.
2.1.2 Chicago Bridge & Iron Satety Manual tor

L.1.G.O. Project.

2.1.3 CBI Cleaning Procedure CL3N.
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2.1.4 CBI Contamindtion Control Procedure CCP-1.
2.1.5 CBI Procedure for Clean Room Transporation, Storage, and
Maintenance; CRTSM-1.

3.0 OUTLINE DRAWINGS

The following is a listing of Clean Room Outline drawings. -

Sketch P1
Sketch P2
Sketch P3
Sketch P4
Sketch P5
Sketch P&
Sketch P7
Sketch P8
Sketch P9
Sketch P10
Sketch P11
Sketch P12
Sketch P13
Sketch P14
Sketch P15
Sketch P16
Sketch P17
Sketch P18

4.0 EQUIPMENT:

General Views and Dimensions
Equipment Plan View and Listing

Lower Framing Framing Plan

Upper and Ceiling Framing Plan
Bulkhead Elevations

Electrical Power Plan

Emergency Equipment Plan

Electrical Lighting Plan

Electrical Receptacle Plan

Inflatable Sea! System, CRS-5-1SS; 1 of 2
Inflatable Seal System, CRS-5-185; 2ot 2
Rolling Frame Plan View; 1 OF 3

Rolling Frame Track Assembly; 2 OF 3
Rolling Frame Track Assembly; 3 OF 3
Exhaust Hood

Floor Pan

Penetration Details

HVAC Balancing Details

Fabrication of the Clean Room({s} shall include the following as a minimum for
materials and equipment purchased, provided and/or instalied by the Clean Room

Fabricator.
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4.1 Clean Ropm Container shall consist of a used shipping container in good
condition or new shipping container which meets the following requirements:
4.1.1 Container must have an attached nameplate stating that the container
is CSC Safety Approved, Approved for Transport Under Customs
Seal with the Registered Seal Number, and Licensable for interstate
transport.
4.1.2 Maximum Tare Weight of 8,500 Ibs.
4.1.3 Minimum Payload Capacity of 58,000 ibs.
4.1.4 Minimum Volume Capacity of 2,300 cu-ft.
4.1.5 All container door hardware must be lockable and free of movement
“and in good repair. All hinges and hinge connections shall be free of
rust and treated tor corrosion resistance.
4.1.6 Container flooring shall meet or exceed ISQ Floor Strength
Requirements of Test ISO 1496 Partl, 1990.8.15(5470kg(ie 2730
kg on cach two whecels).

4.2 Clean Room Safety Equipment shall be provided as noted on the table Table 4.0
and these specifications. Substitutions of equipment shall be identical to that listed or
an approved equal. All substitutions shall be pre-approved in writing before
purchase.

4.3 Clean Room Electrical Equipment shall be provided as noted on the table Table
4.0 and these specifications. Substitutions of equipment shall be identical to that
-listed or an approved equal. All substitutions shall be pre-approved in writing before
purchase.

4.4 Clean Room Construction Materials shall meet the toltowing standards listed.
4.4.1 Wood Studs used lor framing shall be structural quality fir meeting
requirements of the Southern Builders Association.

4.42 Insulation Materials shall be sheet foam with aluminized backing and
a minimum of 1 1/2" total thickness(laminating multiple pieces is
acceptable) and/or blanket type insulation with aluminized backing. All
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insulation material shall meet or exceeding UL®, Factory Mutual, and
NEPA requirements

4.4.3 Walls and ceilings shall be covered with MARLITE® board. This is a
ceramic coated Masonite® type material with the color white,
Substitntions are allowable per requirements noted below.

4.4.3.1 Fasteners shall be white and as suggested by the panel
manufacturer.

4.4.3.2 Panel Joint and corner assembly strips shall be as suggested by
panel manufacturer,

4.4.4 Fasteners used for Clean Room fabrication and construction shall
conform to the following:

4.4.4.1 Interior fasleners used for framing and structurat work shall be
drive screw type fasieners properly sized and coated for corrosion
resistance.

4.4.4.2 Exterior fasteners used for atlaching framing Lo container walls
shall be 18-8 stainless steel buiton head screws. All exterior fasteners shall
be sealed to prevent leakage and painted to match the surface where screw
head is visible.

4.4.4.1 Fasteners used for molding shall be galvanized nails or equal.

4.4.5 Doors and traming shall be pre-hung type assembiies and as described
below. ' '

4.4.5.1 Two interior doors and frames, to and from Ante room, shall be
hollow core and painted with high gloss white enamel, See painting
specifications tor interior wood surfaces. Doors shall have 12" x12"
windows conforming to 4.4.6 ol this specilication. Doors shall have latch
and lock hardware with like keys.

4.4.5.2 Exterior door and frame [rom outside into Change Room shall be
metal and painted with high gloss, white enamel.See painting specifications
5.4, Doors shall have standard sized window conforming to 4.4.6 of this
specification. Doars shall have latch and lock hardware with like keys.
4.4.5.3 Extertor Emergency Door from Clean Room shall be an insulated,
metal door painted with high gloss orange enamel on the inside and painted
with blue enamel used on the container for the door exterior coating. Door




IDENTIFICATION
CRSPEC
TITLE REFERENCE NO.
CLEAN ROOM SPECIFICATION 930212 SHT 6 OF 32
OFFICE REVISION
RSE 1
PRODUCT MADERY | CHKD BY | MADE BY | CHKD BY
LIGO BEAM TUBE MODULES SBH MLT SDH MLT
CALIFORNIA INSTITUTE OF TECHNOLOGY DATE DATE DATE DATE
07/10/95 | 08/02/95 11710495 11/10/935

release and latching hardware shall be mounted on inside door surface for
interioy opening only. Outside door surface shall be flush.
4.4.6 Windows shall be tabricated from clear cast acrylic or wire
reinforced glass. Window details shall conform to the following.
4.4.6.1 Interior windows shall be sized to {11 per the details noted on
sketch Bulkhead Elevations. Acrylic or glass shall be minimum of 1/4"
thickness. Window shall be tramed in 3/4" quarter round or molding as
application warrants. All molding shall be fir and painted with high gloss,
white enamel.
4.4.6.2 Exterior windows shall be sized to fit per the details noted
on sketch Qutside Wall Elevations. Acrylic or glass shall be
mirimum  of 3/8" thickness. Window shall be framed inside
penetration angle and atiached to the inner rim(see Penetration and
Window Details) and shall be sealed with caulking on the exterior,
A 3/4" round molding shall be used in the inside surfaces and
attached to angle frame with screws or pop rivets. All molding shall
be fir and painted with high gloss, white enamel as noted in paint
specifications 5.4.
4.4.7 Flooring shall be blue in color with smooth finish. Material shall be
applied to container floor with adhesive as suggested by {flooring
manufacturer, floor surface shall be "wax tree” finish and resistant to alchol
and detergent. Flooring material shall be pre-approved by the Contractor
prior o purchasing. The Clean Room Fabricator shall provide a sample of a
minimum size of 6"x6" to the Contractor for approval,

Substitutions of equipment may be permitted. All suggested, allernate materials shall
be identical to that listed or an approved equal. All substitutions shall be pre-
approved in writing before acceplance.

4.5 Clean Room Safety Equipment shall be provided as noted on the table Listing
4.0. Substitutions of equipment shall be identical to that listed or an approved equal.
All substitutions shall be pre-approved in writing before purchase.
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5.0 EXECUTION:

Construction of the Clean Room(s) shall include the tollowing a8 a minimum for
workmanship and quality of installation, The Contractor reserves the ri ight to inspect
the fabrication and constructions during the Clean Room construction.

5.1 Framing shall be performed using materials specified and installed in a
craftsmanship like manner.

5. L1 All [raming shall be attached to the container flooring in a manner which will
nat be detrimental to the floor strength. All fasteners penetrating the container
walls or flooring shall be sealed with caulking before the joint is covered.

5.1.2 No roof penetrations are allowed. Fastening which requires roof
attachment(if needed) shall be made by epoxy adhesive conforming to the
specifications,

5.1.3 Additional blocking shail be provided at shelving installation.

5.1.4 Electrical wiring required within the walls of the container shall be installed
before the insulation and paneling is installed.

5.1.5 Equipment installation(HVAC Unit and duct, Exhaust Hood & Floor Pan,
lighting and electrical equipment must be installed prior 1o wall and ceiling
paneling. The Contractor reserves the right to inspect the framing and equipment
installation prior to installation of the paneling.

5.1.6 Wall Paneling shall be installed per the paneling manufacurers
recommendations, Malerials shall conform o the specifications. Damage, including
cracks, chips, and mismalched panels shall be repaired by means of replacement or
patching based on the discretion of the Contractor.

5.1.7 Flooring is installed after wall & ceiling panels and equipment is installed.
Flooring shall be applied by adhesive and floor molding shall be installed around all
walls, Caulk with clear caulk between molding at the wall and the floor.

5.2 Container wall penetrations shall be pertormed as noted on the applicable
sketches.

5.2.1 All container penetrations shall be ¢cleanly cut without removing any

additional wall material as required.
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5.2.2 Penetrations including windows, electricatl wireways, exhaust fan curb,
emergency door and beam tube penetration shall be reinforced with galvanized angle
or channel. reinforcement shall be fastened to the shell and the inner framing for rigid

support.

5.2.3 Reinforcement angle shall be installed in a manner to prevent standing water

and shall be caulked air tight.

5.2.4 The Beam Tube Penetration at the end of the container shall be reinforced
using a rolled angle with drilled and tapped holes as noted on skeich detail.

5.3 Electrical installation shall conform to NEC and the local building code for the
Clean Room Fabricator. All work shall be performed in a quality workmanship

manner.

5.3.1 All wireways shall be rigid conduit and carry a #14 ground wire to the Clean

Room Ground at the breaker panel.

5.3.2 All interior boxes shall be metal with conduit compression connectors used

for junctions of conduit.

5.3.3 All Flexiblc conduit shall be liquid-tight with box connections being liquid-

tight.

5.3.4 Interior wall plales shall be sized and typed for application. Wall plate color

shall be white.

5.3.5 Conductors shall be THHN stranded building wire color and sized per NEC

requirements.

5.3.6 Receptacles shall be sized per sketch detail and color shall be white. They
shall be ground fault unless respective breaker in the electrical breaker panel is

designated ground fault.

5.3.7 Light switches shall be sized and color of white.
5.3.8 HVAC Equipment wiring shall be the requirements of the manufacturer.
5.3.9 Power wiring to the remote source shall conform the the details on the

attuched sketches, Equipment for this installation shall be provided by the Clean

Room Fabricator and installed per details. FOR THIS DETAIL, NO

SUBSTITUTIONS ARE ALLOWED.

5.3.10 Exterior receplacles and equipment shall be installed per the detailed sketch.
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5.4 Painting of surfaces shall be performed in a professional manner with attention to
sealing and caulking areas exposing the container interior to the outside
environment. This spec does not apply to factory painted equipment unless noted.
5.4.1 It a used container is determined acceptable by the Clean Room
Fabricator and the Contractor, the outside surtaces including the container
door exterior, interior and hardware shall be sandblasted to a SSP-SP3
finish. Immediately coat the container and door surfaces with an epoxy
primer, color gray. Final paint surfaces using a two part blue epoxy paint,
Provide 4 sample of the paint color for approval prior to final coat. Paint
thickness shall meet the paint manufacturers recommendations.
5.4.2 New container(s) shall be supplied with a Contractor pre-approved
. paint system. Paint shall conform to 1SO standard for Approved Customs
Transport. Alternate coatings may be submitted for Contractor approval,
5.4.3 Interior metal surfaces requiring painting shall be coated with high
gloss, white, oil base enamel paint pre-approved by the Contractor. A
minimum of two ¢coats is required.
5.4.4 Interior wood surfaces requiring painting shall be coated with high
eloss, white, oil base enamel paint pre-approved by the Contractor. A
minimum of a sealing primer and two coats of enamel is required. The
sealing coat may consist of a oil based sanding sealer or oil based gray
primer. o
5.4.5 Caulking is required for all areas where sealing is needed and/or
surlaces join causing a corner which can accumulate dust and debris. All
cavlking shall be of a white or clear, Latex-Based siliconized acrylic caulk
and applied in a guality workmanship manner. The caulk bead shall be
concave and a radius which is tangent with the intersecting surfaces.
Caulking used to cover or seal openings shall be applied in a manner to
smooth and seal the opening. Caulking shall be applied before painting to
allow proper cure time. White caulking shall be painted with the surface
paint.

5.5 HVAC Installation, start-up and balancing shall be performed in a professional,
craftsman manner. The following details specific minimum requirements.
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53.5.1 The Clean Room Fabricator shall install the HVAC system including
the Unit, Exhaust fan, Hood and Floor pan as detailed in the applicable
specifications. The following is determined to be required:

3.5.1.1 HYAC Unitincluding lan, condenser, evaporator, electric

heating coil and pre-  filter. The unit shall be sized as noted below:

- 460 Volt AC/60hz 30 .

- 30 amp Maximum Unit Total Current

- Adjustable and/or Variable Fan Speed

- 2000ctm Minimum of Filtered, Conditioned Air

- 36,000 BTU/hr Cooling Capacity(minimum)

- 35,900 BTU/hr Heating Capacity(minimum)

- Pre-Filter: Bag type Fiber Glass Unit

- Final HEPA Filter 0.3 Micron Unit

- 24VAC Thermostat and Control Voltage

- Compressor Short Cycle Protection

- Voltage and Over-current protection

- Sheet Metal Cabinet with Factory Finish
The unit shall be secured o the container floor as detailed on the applicable
sketch, Power and control wiring shall be installed based on speci-fications
and Lht, manufacturers recommendations.

5.5.1.2 HVAC duct shall be insulaled and 1nxmlled in conjunction

with the ¢lean room container construction and be equipped with

required registers and dampers. Hangers and supports shall be

supported from the wall and ceiling {raming.

5.5.1.3 The stainless Steel exhaust hood shall be installed per the

applicable details and the floor pan and ducting installed at the same

time. All exhaust registers and dampers shall be factory instailed.

5.5.1.4 The exhaust fan shall be installed to the corb penetration

and meet the following requirements:

- 120 volis/60hz TEFC 1/2 hp Motor

- 2,400ctm @ 1/4" Static Pressure minimum flow

- Curb sized by Clean Room Fabricator

- Control Switch mounted to exhaust hood as detailed in sketch.
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5.5.1.4 The filter system including the bag filters and the HEPA
filter elements shall be attached or integrated into the HVAC UniL.
Access to inspect, remove and replace shall be demonstrated by the

Clean Room Fabricator.

5.5.2 The Clean Room Fabricator will operate and balance the system
using gauges noted in Table 4.0 and with the assistance of the Contractor.

These gauges will consist of three manometers for the purpose to adjust air
flow while exhausting through the clean room hood. This demonstration is

10 assure adequate conditioned air is available for clean room operation.

See applicable sketch for test set-up.

0.0 ACCEPTANCE:

Prior to shipping, the Clean Room(s) shall be inspected by the Contractor. This
inspection may be preformed during the HVAC demonstration.
6.1 The inspection will include a demonstration of the operation of the

systems including the lighting, emergency lighting, HVAC, tnventory of

equipment/condition and cleanliness.
6.2 AL the time of acceptance by the Contractor, the Clean Room
Fabricator shall provide two(2) sets of keys for each clean room(s) 1o the

Contractor's representative.

6.3 The Contractor's Representative will provide padlock(s) to the Clean
Room Fabricator for use in locking the shipping container doors prior 1o
shippment. CBI will provide two{2} warking keys [or the shipping locks to
Clean Room Fabricator for use and distribution to shipper.

7.0 SHIPPING:

The Clean Room Fabricator shall prepare the clean room(s) for shipment by

pertorming the lollowing as a minimum:
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7.1 Wipe clean all surfaces of the clean room using a 30:1 mixture of MirrorChem
500 detergent and water. The mixture will be applied by spray bottle and wiped
down with clean wiping cloths, Assure all safety precautions are followed.

7.2 Remove outside lighting from hangers, package and store light inside clean room
for shipping.

7.3 Seal all penetrations with blind covers. These covers are detailed on sketches.
7.4 Cover windows vsing blind covers as detailed on skelches.

7.5 Secure all ¢lean room equipment o avoid movement during shipment.

7.6 Disconnect power cord and coil the cord inside the container port side door, in
front of the change room exterior door. Store receptacle and cover for generator in
the same location.

7.7 Instull locking bar on emergency door. Lock all interior and exterior doors and
seal edges with tape.

7.8 Laich container doors and padlock with CBI provided lock.




TABLE 4.0 LIGO CRSPEC

MEM] JTEM  [Quantity] Dascription Cistrubuter Cataleg
No., i.D. ' No.

1 N/A 1 Container 4G x 8' x 8' with doors on one end

To include door lockable hardware

2 1 1 Harging Lockers -4 compariment, lockable McMaster-Cair 44692T1

3 2 2 Changing Banch 36" x 9 1/2° McMaster-Carr 4854T13

4 3 2 Lift Top Walt Attachment Desk MeMaster-Carr 4894736

5 4 2 Clean Reom Stool 30° x 13°@ McMaster-Carr 5096753

6 5 1 Overhead Hood 48" x 72° HVAC-03

7 6 1 MobileDrain Off Warkbench MeMaster-Carr A785724

8 7 1 Baffle Storage Cart McMaster-Carr 2559132

9 8 1 Stainless Gas Hose Bin 18w x 12°'d x 18°h CRS-1-GBH

10 9 1 Stainless Steel Floor Tray 36" x 72" x 3 HVAC-04

1k 10 2 Personnel/Equipment Creepers CRS-2-PEC

12 11 4 Purge Manifold System CRS-3-PM3

13 12 1 Gas Bottle Rack Assembly CRS-4-GBR

14 13 1 HVAC/FILTER Unit HVAC-(2

15 14 2 Flire Resistant Trash Container 20°@ x 31°n McMaster-Carr 438874

16 15 1 Inflatable Secl Assembly CRS-5-185

17 186 1 Secondary Secl Systern CRS-6-585

18 17 1 Open

19 18 1 Screen Door Assembly CRS-7-5DA

20 19 1 First Ald Kit 18w x 24"h Masuen 53500M

21 20 4 Wire Mesh Shelving 12"w x 36'length MeMaster-Carr 4717722

22 3 Wire Shelving Brackets fer 12'w {per pain McMaster-Carr 4717715

23 21 4 Wire Mesh Shelving 18°w x 48" lenglh McMaster-Carr 4717125

24 o Wire Shelving Brackets for 18'w (per pain) McMaster-Carr 4717744

25 22 1 infiatable Purge Dam Storage Cart MchMaster-Carr 2559122

26 23 2 Wire Mash Shelving 12'w x 48'length McMaster-Carr 47717723

27 Wire Shelving Brackets for 12*w (per pain) McMaster-Carr 4717715

28 24 1 Flamable Matericl Storage Cabinet 18'x43° MchMaster-Carr 44776

29 25 1 Tool Storage Cabinet 18" x18" x 646 McMaster-Carr 44517152

30 28 1 5.5, Purge Tube Storage Rock 6% 12" x 144 CRS-8-TSC

31 27 2 Oily Waste Storage Confainers 21 gal. Cap. McMaster-Carr 407078

32 28 2 5.8, Dispensing Plunger Can{OSHA/FM) McMaster-Carr 40075151

33 29 2 Type 2 Flammable Liquid Container 2 gal. McMaster-Carr 428977

34 E1 2 Emergency Lighting with Exit Light WW Grainger Av3z4

35 E2 1 Emergency Exit Alarm Lock WW Grainger 121

34 A 1 100 Amp Brecker Paneg| with 18 min Slots WwW Grainger 48562

37 B 1 100 Amp Receptacie for Marine Connection Hubbell 41C0B12R

38 c 1 100 Amp Plug for Marine Connection Hubtell 410012

ae D 2 15° Box for Marine Plug/Recpi Hubbell BB1OOTW

40 _ 2 Box Spacer for Maring Application Hubbell Fwaa/100

41 E 1 100 A Marine Cord with Plug/Receptacle- 75 Hubbell 4100CS75

42 F 12 15 Amp Breaker{one Spare Included) WW Grainger 44585

43 G 3 15 Amp GFl Breaker WW Grainger 4A583

44 H 2 30 Amp. 2 Pole Breaker WW Grainger 4A588

45 ! Open

46 J 10 |Fuorescent Light Fixture 247x48". 4 tube WW Grainger IVE1S

47 K 1 Flucrescent Light Fixture 24°x24°. 2 fube WW Grainger 4v375

48 2 Fucrescent Tubes FU40, Philips "U* Bent WW Grainger 3v528

49 L 2 Flucrescent Vapor Proof Light Fixture WW Grainger 3v424

50 4 Fluorescent Tubes FA0, Philips "U" Bent WW Grainger 4v200

51 M 1 Incandescent Vapor Resistant Fixture WW Grainger 2V565
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MEM] TEM  [Quantity Description Distrubuter Catalog
No. 1.D. No,
. 52 1 Incandescent 60w "Bug Away' Bulb WW Grainger 2V290
53 N 6 Light Fixfure Mounting Hook Assembly CRS-9-LFH
54 O 2 100W HPS Portable Areq Ught with Plug/Cord WW Grainger 4V254
55 P 6 Duplex Receptacle 5-15R, 15 amp WW Grainger 3A378
56 6 Duplex Covers Rated NEMA 4X WW Grainger 2V705
57 Q 3 Single Pale Switch - Rocker Typse, 15 Amp WW Grainger 6AG678
58 1 Wall Plate far 3 Switch Box WW Grainger
59 R i Single Pote Switch - Rocker Type. 15 Amp WW Grainger 6AL78
40 1 Wall Plate for Single Switch Box WW Grainger 6A677
&l ) 2 Single Pole Switch - Rocker Type, 15 Amp WW Grainger 6AL78
62 Wall Plate for Double Switch Box WW Grainger bALY7
63 T 1 Hood Mounted Switch for Fan and Lights HVAC-03
&4 u Cpen
&5 \) Open
&b W -5 |Flush Duplex Receptacle 5-15R, 15 amp WW Grainger AALE0
- &7 5 Flush Duplex Wall Plate WW Grainger SAGTT
&8 X 2 Duplex Twist Lock Receptacle L5-15. 15 amp WW Grainger 3A388
69 2 Duplex Wdli Piate, Orange Colar WW Grainger 1A558
70 A i Single Twist Lock Receptacle L5-15, 15 Amp WW Grainger &X057
71 Single L3-13 Wall Plate, Stainless Steel WW Grainger &X062
72 Z Open
73 1 Lot |Insulation for Walls Per Specifications
74 1 Lot |Cenduit Per Specifications
75 1 Lot |Elechical Wire Per Specifications
74 1 Lot |ElecTical Boxes, Fittings. Etc Per Specifications
. 76 1 Lot |Fasteners Per Specifications
77 1 Lot |Wall Board Per Specificafions
78 1 Lot |Floor Treatment Per Specifications
79 1 Lot |Paint Per Specificaflons
a0 2 Interior Doors Per Specifications
81 i Front Exterlor Door Per Specifications
82 1 Metal Emergency Exit Door Per Specifications
83 3 Window Units 18" x 36" Per Specifications
84 a Door/Wall Window Units 12> x 12" Per Specifications
85 1 Lot |Caulking and Sealing Matericls Per Specifications
86 - Insect Tregtment Before Construction Per Specifications
87 8 Floor Mats McMaster-Car 62675182
83 4 Locking bews MeMaster-Car 1241A2
89 ) Dial Manometers McMaster-Carr 4021K15
All Iterns listed in this table may be subsituted
based on documented pre-approval.
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MARK|QTY DESCRIPTION S|ZE | COMMENTS| REFERENCE NOYJ |MARK|QTY DESCRIPTICN SIZE | COMMENTS| REFERENCE HO.
(1) | 1 | Hanging Lockers with Bar |40 mmc4se2Ts L1 (08 | 1 | innatable Saat for Tube Penet) 46" @ |See Seal Det|  cRS.5-1STP
2 | Changlng Bench 36" Yncls Pedestaly MMC4854T13 @ 1 | Secondary Gaskel Seal 48" @ |See Seal Det | CRS-6-SGF
(03) | 2 | wall Anachment Dask 24x23°] ik Top MmCasgaTas | | (17) Open
@ 2 | Clean Room Steol 30" h ' MMC5096T53 1B) | 1 | Screan Door Assembly 50"& | 100 Mash CAS-7-SDA
1 | Cvarhaad Hoed 48'x727] See HVAC | HVAC Exo4 (19) | 1 | First Ak Equipment Cablral | 18x24"] with Supplios| Masusn 51500M
1 | Mobile Draln-ofl Workbanch | 4Bx28"] with Casters{| MMC4785T24 20 5| Chrome Wire Mesh Shelving | 36x%12'12units/3 shivs |MMC4717T22 & 17
i @b 1 | Baflle Storaga Cart 27%54 | with Casters] MMC2559731 21 4 | Chroms Wire Mash Shelving | 48x1849 1unild shivs |MMC4TITT2S & 44
: @ 1 | Gas Hoss Bln 18" Deap 18218°| 18ga.8.8 CRS-1-GHB @ 1 | Inflatable Purge Dam Slorage | 46x24°| 48" Height | MMC2553T23
1 | Floor Tray Draln Mat 36%72] 180255 | HvAC Ex07 (23) | 2 | chrome Wire Mesh Shoiving | 48x12] 1unive shivs {MMC4717T23 8 15
2 | PersonneVEquip Greapers  |16"x367Tellon Whaals| CRS-2-PEC 24) | 1t Flammable Matl Suge Cabinal 43x18"| Per OSHA | MMCA477T16 ISwdiu‘nPud\uw‘l ™
@ 4} Purge Manffold Syslems N/A | 5.8Const | GRS.3.PMS @ 1 | Tool Storage Cabinet 18x187| 66"Haigh! | MMC4451752 @
@ 1 | Gas Boule Rack Later | Par OSHA GRS-4-GBA 1 | §.5. Tube Slorage Container | 12x12| 114" Length CRS-8-TSO | Vmhad CLEAN ROOM
27 i " 1
(3 | 1 |Hvacmer uni NA | Ses HVAC | HvAG At | (&0 | 2 | Oty Wasle Cans 21701 | For OSHA | MMC4070T8 e O\“‘é EQUIPMENT
] o O (2@ 2 | $.5, Dispensing Plungsr Cans] 1qt | Not Shown | MMC40075TS1 LI PLAN VIEW
14 i
U)-%B. o 2 | Trash Cantainer N/A | Par NFPA MMGC4388T4 @ 2 | Type !l Salsly Can with Spout | 2qt | Nol Shown MMC428977 5'_ ot
55 TR el
58 p =] s
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Notes:

1} Framing is shown as 2"x4" construction. Metal Framing is also acceptable at 1 1/2" x 3 1/2" size.
2} Insulate outer walls using a fail or vinyl faced material conforming to applicable codes and
requirements of NFPA, Factory Mutual, etc.

3) Fasteners for side wall shalrbe stainless steel and sealed with silicone and/or gasketed for a No
Leak Condition. |

4) No drilling thru roof material is allowed. If attachment is required, epoxy is acceptable.
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Notes:
1) Framing is shown as 2"x4" construction. Metal Framing is also acceptable at 1 1/2" x 3 1/2" size.
2) Insulate outer walls using a foil or vinyl faced material conforming to applicable codes and
requirements of NFPA, Factory Mutual, etc.
3) Fasteners for side wall shall be stainless steel and sealed with silicone and/or gasketed for a No
Leak Condition.
4) No drilling thru roof material is allowed. If attachment is required, epoxy is acceptable.
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STERN WaLL

Tur

VIEW A VIEW B VIEW C VIEW D
(BULKHEAD #1) (BULKHEAD #2) (BULKHEAD #3) (STERN WALL)
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STEAN WALL
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; ° |s«wwmm-.uo.
rAlr o F— E
! J : : f 7 i & CLEAN ROOM
@ : : : : i LIGO™ BULKHEAD
o O
0l & VIEW E VIEW F VIEW G VIEW H T EVATIONS
552 (BULKHEAD #1) (BULKHEAD #2) (BULKHEAD #3) (STERN WALL) ‘ O W™
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208Volt, 3@ Y - 5 Wire
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Ki| Healer .
K5 Healar
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MARK|QTY DESCRIPTION SIZE | COMMENTS REFERENCE NO. BP-1

@ 1 | 100 Amp Breaker Panal 18 spegf 24010 Flush WWG# 4A562

@ 1 | 100Amp Marine Receplacla 5 wira{ with Caver Hubball 5100B4R Watertight Aeceplacia

@ 1 ] 100Amp Plug for Generator 5 wire | with Cover Hubball 5100R9 Waiertight Plug

@ 1 | 15° Angle Back Box & Spacer| 4x4” | NEMA 4% Hubbedl #8B1002W and FWED/100 ]Supﬂw'd’wm‘: No.

(E) | 1 [ 100Amp Marine Cord Set 100 | watenight Hubbell 5100CS 100

(F) | 11| 15 Amp Broater * WWG #4A585 @

@ 3 | 15 Amp Breaker with GFl 1" WWG4A583 1 & CLEAN ROOM
W | 2| 30 Amp Braaker L WWE#4AS GO %ﬁ%gnéfﬁh
1 Spare ‘ :ﬁ_ H/@SA s
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A

480" >
MARK |QTY DESCRIFTION SIZE | COMMENTS REFERENCE NO.
@ 2 | Combination Emergency & [ 18x12% 120 vall WWGE#4V324
Exit Lighting
@ 1 | Emergency Escapa Bolt Ass'y | 32" { Baitery Pwrd WwWG#1U037{left Hand Doar)
|5wi-mmm~.m.
' \% CLEAN ROOM
o i LIGO = EMERGENCY
?g Q EQUIPMENT PLAN
[ - =y
z 8 FIR i
- = [ e
5¢2 _ J For
Q Trud SRAWAE HAL M EA PAR FARRD 2O AN 0 E THE PROPERTY O (o AND IS TT)
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. 480" >
|
: 2 MARK |GTY DESCRIPTION SIZE | COMMENTS REFERENCE NO.
‘ J 10 |Fluorescent Hecessed Fixtures| 24xd8° 4-Fd0 Tubes WWGH#IV420
K 1 Fluarscent Aecessed Fixture |24x24°[2-FU20 Tubes WWG#4VaTs
L 2 | Fluorscent Vapor Resistent Fix|12x48" | 2-F40 Tubss WWGRIVA24
M 1 | Incandgscant Vapor Res. Flx { 6x10" [Celling Mount WWGH2V5E5

7
hZ

6 | Ext. Light Pad Mount Hook V%) To lit "F* Fabrlcate lo support ltam *F*
6 | 100W HPS Partabla Area Light 100w | Wat Location WWG#4V256

6 |5-15 Single Recsptacle & Covelys amp| MEMA 4X | Single 5-15 Receptacle with Wealher Gover
+ |Single Pole Rocker Swilches |15 amp| 3 swilches WWGH#EAG7B with 3 switch wall plaia
Single Pole Rocker Switch 15 ampl 1 swilch | WWGHBSAB78 with single switch wall plate

8000000

- [Single Pol Rocker Switches |13 amp} 2 switches WWGH#EAE78 wilh 2 switch wall plate [W -
H . i wPUrehasery ho.
- | Hood Mountad Swilch 15 amp|  LLList Per Hood Manutacturer Specificalion
Open @
, W CLEAN ROOM
» ! LIGO T ELECT. LIGHTING
7O PLAN YIEW
0o, g —
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markfaTy DESCRIPTION s12E | coMMENTS REFERENCE NO.

(W) | 5 1 515 Duplex Recoptacies |15 ary| Straight Blade|  Flssh WWGHEAGB0, Wali Plata = GAGT7

(%) | 2 | 1515 Duplex Receptacles |15 am] Twist Locking | WWG#6A664, Orangs Wal Piate = 1558 e —

(¥} | 2 | 1515 Ouplex Receptactes |16 amd Twist Locking | WWG¥EX057, NEMA 4X Wall Plate = 2V704 @

@ Open 1 % CLEAN ROOM

HLIGO™ RECEPTACLE

PLAN VIEW
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Beam Tube
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Plan View
Section of Clean Room

/Clean Room Container

le Seal Assembly

™~ Beam Tube

A<t

Container Reinforcing Plates
( Each Side - 62" Q,D. x 54" |.D. x 3/8" Thk)

Ciean Room Contalner Wall
{Inside Surface)

A
Compressed
Gas Suppiy
Seal Guard N
(2 172" % 1 /2" Angle)
62" & -
S Inflatable Seal

1* Minimum
Radial Clearance

J2s”
A

- /

Radial Exhéngmn Limits of Seal
(Seal Manufacturer to Advise)

(Projection thru Seal) 48.75" 1.D. THRU SECTION -BB-
Beam Tube
END VIEW 'AA"‘ |s«w‘.ewd-m\ue.
] W CLEAN ROOM
7 fuco Inflatable Seal
cxo'g Q Detall
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.125" TUBE THICKNESS

Gaskel and Ring Plale (Both Sides)
{Use Hose Clamp for sealing around Tube)

Clean Raom Container Wall

A {Inside Surface)

Contalner Reinforcing Plates
( Each Side - 62" ©.D. x 54" 1.D. x 3/8" Thk)
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Beam Tube
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Connection is bolted: 3/4"-unc X

| =
A325 material

Minimum of 4 belts per connection.

Torgue to bolts to proper tengion 30" e

Typical at 10 connections

Tow Bar 3% x 1" x 24"
length. Drill low hole of
1 1/6" dlameter aach
end as shown.

7/16* Cable and turnbuckles for
stiffening to towing bar, Wald
tabs on 8 WF as shown.
Provide all cable and cable
clamps per OSHA
requirements(typ 2 placas)

peE— 16"
re———8'- 0 ——
30" 120"

Typical 5 places,

6" x 16# Wide Flange
Beam x 14'-6"

B" x 28# Wide Flange
Beam x 40" length
Typical 2 places.

16" —3m

12-0"

p€— 1'-6"

1-6" —

6'-0"

i2.0"

1

-<——@"
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140"
Center-Center
Track Gauge
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Wide Flange Beam 8" x 284

Sectional Vie.w -AA- ‘ Bottom Surface of

Clean Room
Container

19 13/16"

90* Groove Whee!
Assembly with
Tapered Rollar
1" Bearings 8@ Wheal
with Rigid Flangs
Rated lor BODO#

Shim /2" at Site
for Adjustment

10 /27

1.3/4"

|

Fial-y

2" x 3/8" Angle turnad down and
Woelded to 4" x 3/8“ Thick Plale

Sectional View -BB-

]Swiuwmmlua.

& CLEAN ROOM
Relling Frame &
LIGO Track Assambly
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2 x 2" Angle supporis and
handrails,

Kick Plate = 4™ x 3/16™ thk all
around,

/8" Checker Plate on platiorm
floor, Dimensions = 36™ x 12'6".

Sectional View -AA-

Wida Fiange Beam 8" x 28¥%

Bottom Surface of

Clean Room
Container
\ 19 13/16"
1

Platform suppornt beam to be

shimmed to elevation of ralling

beam and connected with Y Y 'Sw,ui-'.npum'. Na.

3/47-UNC bolts and nuts (A325 @

material). This detail typical for » . | Mnched B

three location points{ 4 bolts per 2 ; & CLEAN ROOM

tn location point). I'LIGO ™ Roliing Frame &

R g Track Assembly
By T e [
= ! —E -
i -g g- g * THIE AN NG KAS BEEN P“PMEMAID:;(‘EMUG‘LI‘C
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Light Fixture
Exhaust Ak Ducl 6 x 12°,

—

N

End View of Hood Switch Box for
Fan and Light

Light Fixtare

NOTES:

1) Hood is construcied from Grade 400
stainless steel or equal, 18 gauge
minimum thicknass,

4B° 2} Light Fisture shall be as detailed in
Table 4.0, list ltem No. 49,

3} Duct details as noted on drawing and
per fabricator's methods for connection to
hood.

4} Adjustable dampers on intake of
exhaust duct(2 at each hood).

5) Light and Control switch shall be 120
vac/GOhz.
8} Floor pan duct connection shown and
Y shall be provided for duct connections
. with screws.
6" x 12" Exhaust Duct
Hood End Bottom View of Hood i

L CLEAN ROOM

LIGO - EXHAUST HOOD

i, 0 f3”
.} ‘:-_H!A.G:m_r"-
s [
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Trim To Fit At Installation

Light Fixture

End View of Hood Elevation View
= 6" x 3" Floor Tray Duct

A NOTES:

1) Floer Tray is constructed from Grade
400 stainless steel or equal, 18 gauge
minimum thickness.

2) Duct details as noted on drawing and
per fabricator's methods for connection to
hood.

4) Adjustable dampers on intake of
exhaust duct{2 at each tray).

5} Floor pan duct connection shown and
shall be provided for duct connections
with screws.

5"

o
]

=l
-
-

\ 6" Wx 3"H Exhaust Duct
6'X6" EXHAUST DUCT
Plan View of Hood CONNECTION FRCM [SUPP"'W'*““""W

oo [
CLEAN ROOM
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LIGO FLOOR TRAY

Cosmrars b Dot e

-%nﬂbjﬁL

[

= ey
= —

1| R a ot e e S EAM A O o A b £A1 PEPCEL
P woicares cuance rRow Previcusisste §a3EE 10| T3 | |t e ot e o

wooy Ve8|

old Yoieys
suopeayoadg




P__,_,B‘ - O"_____)_ - 40| _ O!I

INTERIOR MARLITE® PANELING SHIP PING CONTAINER SHIPPING CONTAINER iINTERIOR MAHLITE® PANELING

EXTEAICA SHELL EXTERIOR SHELL

CAULKING
2X4 INTERIOR FIR FRAMING AULKING EXHAUST 2%4 INTERIOR FIA FRAMING
FAN SKIAT
2°X3" LIGHT
LE {\
34" FIR ROUND AS REQUIRED EAN ATTACHEMNT BY DUCT TOHQOD ASSEMBLY AS REQUIRED
DRILLING AND TAPPING
CAULKING CAULKING INTO 2X3" ANGLE 2X4" BLOCK FOR FAN SPACING
[s.w'.r-mmu-. No.__
SECTION AA | . SECTION BB D
WINDOW PENETRATION EXHAUST FAN PENETRATION
; & PENETRATION
, LIGO DETAILS
-925 @ = r——
e §~; “3:; mmﬂ%@f_
oy ™
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AIR DUCT RETURN REGISTER AIR REGISTERS AND
Size as required (NON-ADJUSTABLE) ADJUSTABLE
S : , DAMPER(6 TYP)

WALL MOUNTED AIR

AIR RETURN I:?E\GISTER

._\n . X -
ATMOS—=

ues|n

V.4
EXHAUST
'Y
EXHALUST FAN
ATMOS
DPI-2 DPI-3
BALANCING TEST AIR FLOW
LOCATION AIR FLOW |STATIC PRESSURE**
REGISTER 1 100 CFM 0.3 IN.
REGISTER 2 100 CFM 0.3 IN.
REGISTER 3 200 CFM 0.3 IN. ‘0Pl - DIEFERENTIAL
REGISTER 4 425 CFM 0.5 IN. FABOVE GUTSIOE AMBLENT
REGISTER 5 425 CEM 0.5 IN. e———
REGISTER 6 425 CFM 0.5 IN. o
AIR RETURN 350 CFM 0.3 IN. G
EXHAUST FAN | 1350 CFM* 0.5 IN. # LIGO SBALANCING TEST
: CONFIGURATION

* ACTUAL EXHAUST DUIANG TUBE INSTALLATION = 2 400 CFM
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