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Tifle: spEcrFrcarroN FoR Lrco cRyocEmc coNTRoL vALvEs

6.0 SHOP TESTING

6.1 The equipment shall be tested in accordance with the manufacturer's standard shop test.

7,0 INSPECTION

7.1 All testing and inspections called for in Attachment C (Specification V049-2-033, General
Equipment Requirements) shall be performed by the vendor. Additional quality aszurance
requirements are listed in Attachment A, Quality Assurance Requirements Summary.

8.0 WARRANTY

8. I Refer to Specification V049-2-034, Purchased Equipment Commercial Requirements
(attached to the Request for Quotation), for warranty requirements.

8.2 PerformanceGuarantee

The valves must be sized to allow the specific flow rates while operating with the
designated pressure drops.

SPECIFICATION
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Attachment B

PSI Valve Data Sheets
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Tifle: SPECIFICATION FOR FABRICATION of BAI(EOUT CONTROL SYSTEM CABIIIET

SPECIFICATION FOR

FABRICATION ofBAKEOUT CONTROL SYSTEM CABINET
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LIC,O VACUUM EQIIIPMENT

Hanford, Washington
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Livingstorq Louisiana
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ritle: SPECIPICATION FORFABRICATION OF BAKEOUT CONTROL SYSTEM CABINET

r SCOPE OF WORK

This specification establishes minimum requirements for material, fabrication, documentation,
packing, and shipping to Process Systems Intemational, Westborough, MA. of the confol
system cabinet(s) in accordance with drawings and attachments.

2 DRAWING AND SPECIFICATION INTENT

2.1 Intent of the Drawings and Specifications is to assist and guide the Vendor and to establish
minimum requirements.

2.2 Drawings indicate anangement and approximate location of components.

2.3 Comply with specific, detailed requirements indicated in lieu of generally stated requirements.

2.4 Portions of these Drawings and Specifications are abbreviated and may include incomplete
statements. Infer the omitted words or phrases such as "the Vendor shall", "shall be", "as

indicated on the drawings", "in accordaace with details", and "all".

2.5 Drawings and Specifications do not undertake to indicate every item necessary to produce a
complete installation of the Work indicated or specified.

3 DEFINITIONS (ALSO SEE THE GEF{ERAL CONDITIONS)

'
By Others Work not under this Contract.

Indicated Shown or noted.

Install Place, secure, and connect.

Labeled Approved by nationally recognized testing company.

Permitted As by code, Contract Documents, or Buyer.

Provide Fumish and install.

Buyer Process Systems Intemational (PSI).

Required As by code or Contract Documents.

Submittal Information required to show that the proposed equipment meets project
requirements.

Use Provide material or equipment referenced.

Vendor Successful bidder accepting responsibility for equipment fabrication.

Work Material, equipment and fabrication and other requirements as established in
the Contract Documents.

S P E C I F I C A T I O N

A vo49-2-o6*

ol

a. vo492o68.Doc Page 3 of 13



o

ol

a

a

a

o

o

a

ritle: SPECIFICATION FOR FABRJCATION OF BAKEOUT CONTROL SYSTEM CABINET

Wire (Verb) Connect to equipment indicated and provide wiring required for comection.

Wiring 
' 

Concluctors, race'ivays, and accessories as required for a complete installation.

4 EXCEPTIONS

Exceptions to the specification shall be specifically brought out under a schedule titled,
"Schedule of Deviations". In the absence of the "Schedule of Deviations." it shall be deemed
that the Vendor's offer is fully in compliance with this specification.

5 CODESANDSTANDARI}S

5.1 Comply with requirements of NFPA 70 (NEC) and NFPA 79 (Electrical Standard for Industrial
Machinery).

5.2 The Drawings and Specifications do not rurdertake to repeat requirements written in the above
code and standard.

6 LABELEDEQUIPMENT

Provide labeled equipment where recognized national testing company standards, such as UL,
exist.

'

7 INSTALLATIONRESTRICTIONS

7.1 Arrange and install equipment in accordance with the manufacturer's specifications and as
indicated on Drawings.

7.2 Permanently install a cabinet designation nameplate in a conspicuous location as indicated on
Drawings.

7.3 Label equipment with designation as indicated. Use adhesive backed labels with 1/8" high
lettering as applicable.

7.4 Label terminal strips as indicated using manufacturer's printed terminal strips labels.

8 SPECIFIED EQUIPMENT AI\D SUBSTITUTIONS

8.1 The manufacturer of the equipment specified is used as the basis of the design and to establish
quality required for this project.

8.2 The description following a catalog number is basically to identifr the product, but it may also
call for accessories, options, and modifications which are beyond the cataloged product.

8.3 Submit proposed substitutions to Buyer for acceptance.
With submittal, provide details of necessary changes to
accommodate substitutions. Submit samples if requested.

S P E C I F I C A T I O N
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ritle: SPECIFICATION FOR FABRICATION OF BAKEOUT CONTROL SYSTEM CABINET

9 WIRING SYSTEMS

9.1 POWER \[,TRE.480 & 277 VAC

9.1.1 Provide r14 AWG or larger single, stranded copper, type MTW, conductors rated 90'C, 600 volts
unless otherwise specifi ed.

9.1.2 Use colored coded insulation in sizes up to #8 AWG, except up to #6 AWG for grounding
conductors, and black insulated conductors in larger sizes (see |NNG IDENTIFICATIOII).

9.1.3 See IESIIIVG.

9.2 CONTROL WIRING. I2O VAC

9.2.1 Provide "16 AIG or larger single, stranded copper conductors with Type MTW insulation rated
for 90'C and 600 volts unless otherwise indicated. Install conductors in wireway marked "AC

WIREWAY' as indicated.

9.2.2 Use colored coded insulation (see WINNG IDENTIFICATIOITT).

9.2.3 See TESTING..

9.3 CONTROL WIRING.24 VDC (discrete signals)

9.3.1 Provide *18 
AWG or larger single, snanded copper conductors with Type MTW irsulation rated

for 90"C and 600 volts unless otherwise indicated. Install conductors in wireway marked "DC

WIREWAY' as indicated.

9.3.2 See IESZNG..

9.4 INSTRUMENTWIRING

9.4.1 4-20mA analog signals: Provide #18 AWG stranded copper, shielded twisted pair, single or
multi-pair cables as indicated, rated 90oC and 300 volts. Install in wireway marked "DC

WIREWAY' as indicated.

9.4.2 Thermocouple: Provide #20 AWG ANSI type JX, solid thermocouple extension cable shielded,
rated 105"C and 300 volts.

9.4.3 See TESIIr'G.

9.5 WIRINGIDENTIFICATION

9.5.1 Power Wiring

9.5.1.1 Color code 480127'1 volt conductors as follows:

line A . brown
line B . , orange
line C . .yellow
neutral . -gray
ground. . green

S P E C I F I C A T I O N
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ritle: SPECIFICATION FORFABRICATION OF BAKEOUT CONTROL SYSTEM CABINET

9.5.2 Control Wiring

9.5.2.1 Color code 208/120.volt conductorc as follows:

l2OVAC- l ine .  .  .  . red
120 VAC-neutral . white
24VDC . blue
ground. . green

9.5.2.2 Identify each single conductor at each end with indicated wire number or desigrr.ation. Use self
laminating, printed, Brady type wire marker.

9.5.3 Instrument Wiring

9.5.3.1 Shielded twisted pair cables shall have one black and one white conductor.

9.5.3.2 Identi$ each cable end with indicated cable number or designation. Use self laminating, printed,
Brady tlpe wire marker.

9.6 WIRINGINSTALLATION

9.6.1 Provide suffrcient wire length to permit grouping and training the wires and cables. Where
applicable, use self-locking nylon wire ties; cut off loose ends. Take care not to exceed
manufactuer's wire bending radii. Do not allow wiring to bear against edges of enclosures.
Replace wiring cut too short to meet installation requirements.

9.7 WIRING TERMTNATIONS AND CONNECTORS

9.7 .l Power Wiring

9.7.1.1 Where more than one conductor requires termination and terminals are not provided as part of the
equipment, provide screw or pressure type insulated terminal blocks.

9.7.1.2 Tighten screw type hardware in accordance with manufacnrer's published torque values. If not
available, comply with UL 486,4. standards.

9.7 .2 Conhol Wiring

9.7.2.1 Where more than one conductor requires termination and terminals are not provided as part of the
equipment, provide screw or pressure type insulated terminal blocks.

9.7 .2.2 lnstall stripped wire ends into terminal and tighten to manufacturers specifications. Do not install
more than two wires in any one terminal point.

9.7.2.3 Remove insulation from ends of conductors using mechanical or electric heat type stripper.

9.7 .3 Instrument Wiring

9.7.3.1 Where shielding is noted as "CUT AND TAPE', shielding shall be cut back and strall not be
visible, or protrude ftom insulating sleeve.

9 .7 .3 .2 Coil, insulate, and label ends of spare conductors .

9.7.3.3 Remove insulation from ends of conductors usrns
mechanical or electric heat type stripper. S P E C I F I C A T I O N
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ritle: SPECIFICATION FOR FABRICATION OF BAKEOUT CONTROL SYSTEM CABINET

9,8 EOUIPMENTGROLINDINGCONDUCTORS

9.8.1 Where a ground lug is attached to a painted panel, remove paint under lug prior to the installation
of ground lug .

9.8.2 If a grounding stud or existing panel mounting bolt is used, secure grounding conductor with ring
type compression terminal, star We washer between the panel and grounding terminal, and hex
nut.

10 TESTING

l0.l No equipment shall be energized without consent ofthe Buyer.

I0.2 It is the Vendor's responsibility to conduct tests without damage to equipment.

10.3 CONTROL AND INSTRUMENT WIRE TESTING

1 0. 3 . I Check point-to-point continuity of each conductor to ensure that wiring is intact and terminated at
the proper place at both ends.

10.3.2 Verify wire connections are made in accordance with terminal wiring diagrams and schedules.

10.3.3 Using highlighter (tansparent marker), indicate on terminal wiring diagram sheets that each wire
and connection has been verified. Make these sheets available to Buyer.

10.3.4 Replace defective wiring and retest.

IO.4 RECEPTACLESTESTING

Test polarity and grounding of each receptacle device.

IO.5 SCHEDULTNG. NOTIFYING. AND WITNESSING TESTING

Provide the Buyer with at least seven days notification of scheduled testing. With the
notification, include a list ofproposed tests and the expected time to perform these tests.

11 INSPECTION

The responsibility for inspection rests with the manufacturer; however, Buyer reserves the
right to review equipment at any time during fabrication to assure that the materials and
workmanship are in accordance with this specification and the code.

12 RELEASE FOR SIIIPMENT

The Vendor shall have a signed "Release for Shipment" form provided by the Buyer's Quality
Assurance representative prior to i.rll or partial shipment of product.

S P E C I F I C A T I O N
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Title: SPECIFICATION FORFABRICATION OF BAKEOUT CONTROL SYSTEM CABINET

13 WARRANTY

The construction ofequipment shall be performed in the highest manner of workmanship using
only new and unused top quality materials. The equipment shall be guaranteed against defects
in materials and workmanship for a period ofone year from the date ofplacement in service.

14 RECORD DRAWINGS

Maintain a set of prints marking them to accurately reflect the actual fabrication. Deliver the
set of marked prints to Buyer prior to shipment.

15 EQUIPMENTDELIVERYSCHEDULE

One cart is required May 17, 1996 :

S P E C I F I C A T I O N
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Title: SPECIFICATION FORFABRICATION OF BAKEOUT CONTROL SYSTEM CABINET

APPENDIX I

oRawnqc rtsrlcanr

GEI{IERAI.. INFORMATION DRAWINGS

V049-3-014 Rev 2 PLC/PC/Data Acquisition Layout

CABINET I,AYOIJ:T DRAWINGS
I
1V049-3-013 Rev 5 Assembly, Heater Control Cart (7 sheets)

C.ABTNET SCIIEUATTC DRAWINGS

V049-3-011 Rev 2 Elect Schematic, Control System (9 sheets)

V049-3-012 Rev 3 Elect Schematic, Heater Power (2 sheets)

S P E C I F I C A T I O N
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ritle: SPECIFICATION FORFABRICATION OF BAKEOUT CONTROL SYSTEM CABIIIET

APPENDIX II

ITEMS FURNISHED BY BUYER / CART

Al1en-Bradley PL,C Equipmeut

(l) 1771-A3Bl 12 Slot Chassis

(l) 1785-L308 PLC s/30

(l) 1771-DMC Co-Processor Module

(l) 1771-DRSI I MEG memory expansion for l77l-DMC

(l) 1784-KTX DH+ PC Interface Module

(1) 1771-CP1 Power Supply Cable

(1) 1771-P7 16 Amp Power Supply

(8) 1771-OAD 120 VDC 16 Point Output Module

(1) 1771-IAD 120 VDC 16 Point Input Module

PerEonnel Computer

(1) P5-120 Gateway-2000 120 Pentium PC with
16 MB Ram, 1.2 GB HD, 6X CD-ROM, 3.5" 1.44 MB y036-3-17"
SVGA Monitor, Desktop Case, 104+ Keyboard, Microsoft Mouse,
running on Windows NT

Tenpscan- 10 0 0A Thereocouple Acquisition Sy8teo

(l) TEMPSCAN-I0O0A Main Chassis, includes rack mounting hardware

(l) EXP/IlA l0 Slot expansion chassis, cable and rack mounting hardware

(7) TEMPTC-32A 32 Charurel T/C scaruring Module for Non-Grounded T/C's

(1) RS-232 Cable PC/AT serial portRs-2321422 Cab\e (9/25 pin sub-D) to
TEMPSCAN-I000,4 6 feet lons

MiscelIaaeouE

(1) Bakeout cart nametag

S P E C  I F I C A T I O N
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ritle: SPECIFICATION FOR FABRICATION OF BAKEOUT CONTROL SYSTEM CABINET

APPENDIX II I

BILL OF MATERIALS / CART

BILI. OF MATERIAI.S (DWG VO49-3-013}

PAINT SPEC ITEM QTY P/N VENDOR DESCRIPTION

sOOMR-A2AS ALLEN BMDLEY PUSH BUTTON, BLACK FLUSH, 1 NO, 1 NC

SOOMR-H32BLAS ALLEN BRADLEY KEY-LOCK SWITCH, 2 POS, 1 NO, 1 NC
l E A SOOMR-FX6445 ALLEN BMDLEY PUSH BUTTON, RED MSHRM, 'I NO, 1 NC

4 4EA 1492-PO31123 ALLEN BRADLEY POWER DISTRIBUTION BLOCK

199'0R1 ALLEN BRADLEY I METER SYMMETRICAL DIN RAIL
114 EA 1492-UF8 ALLEN BRADLEY FUSE BLOCK, 3OA, GOOVAC

7 448 EA RHMS, #4-40 X 3/8" LG.
6 97 3100 A 145-7 S AMPHENOL CONNECTOR, 3 POLE

35 LF 4A4405 ANIXTER CABLE. 5/C 4 AI/\'G. TYPE SO
1 0 35 LF 4A-'t203 ANIXTER CABI.E. 3/C 12 AWG.. TYPE SO
1 1 ,I EA 4SSL 1i2 APPLETON 4" X 2 1/8" HANDY BOX
1 2 l E A 2510 APPLETON DUPLEX RECEPTACLE COVER

PTHAIO BLUE 1 E A ER-r6823 BUD INDUSTRIES 24" RACK ENCLOSURE
PTHALO ELUE 14 1 E A ER-l6873 BUD INDUSTRIES 24" ADD-A.RACK ENCLOSURE
PTHALO BLUE 1 5 ER-16833 BUD INDUSTRIES 24" RACK STEEL DOOR

CARBIDE BLACK 1 6 PMR-945't BUD INDUSTRIES RACK PANEL MOUNTING RAILS
CARBIDE BLACK 1 7 1 P R A&1854 BUD INDUSTRIES 1 9' TO 24' X 7' ADAPTER
CARBIDE BLACK 1 8 1 P R AB-1855 BUD INDUSTRIES 19" TO 24" X 8 3i/4' ADAPTER
CARBIDE BI.ACK 1 9 1 P R AB-'t856 BUD INDUSTRIES 1 9" TO 24" X r 0 1 12" ADAPTER

2 P R RC-776'1 BUD INDUSTRIES 4' X 1 1/4" CASTER WBRAKE
CARBIDE BLACK ,1 EA sH-2488 BUD INDUSTRIES 24'SLIDING SHELF

CARBIDE BLACK 1 E A PA-2405 MG BUD INDUSTRIES 24" X 8 3/4' BLANK RACK PANEL

112 EA KTK-10 BUSS FUSE, 1OA, sOOVAC
24 1 E A MDA-20 BUSS FUSE. 20A. 250V. 1t4 X 1 1t4

2EA MOA€ BUSS FUSE. EA, 250V, 't,/4 X 1 1,r4

MDA.s BUSS FUSE. 54. 2s0V. 1/4X 1 t/4

27 1 E A MDA-1 BUSS FUSE, 1A, 250V, 1/4 X 1 1/4

8 E A MDA-,I/2 BUSS FUSE, 1/24, 250V, 1t4X 1 1t4
PTHALO BLUE 29 1 E A 87+N5 EDWARDS ALARM HORN. SURFACE MOUNT. 1zOVAC

1 E A 52R-N5 EDWARDS ATARM BEACON. RED, 12OVAC

31 16 EA 199 095.'t 3 ENTRELEC FUSE HOI.DER. 25A. GOOVAC

1 E A '199 635.24 ENTRELEC FUSE HOLDER END SECTION

33 20 EA 15 486.03 ENTRELEC TERMIML BLOCK. 2OA. SOOVAC

34 .I EA 118 368.16 ENTRELEC TERMINAL BLOCK END SECNON
J3 2EA 103 002.26 ENTRELEC END STOP

231 030.24 ENTRELEC MARKING TAGS. 5MM. 1JOO

2U 030.27 ENTRELEC MARKING TAGS. EMM. 1.100

16 EA 167 075.25 ENTRELEC FUSE BLOWN INDICATOR

S P E C I F I C A T I O N
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ritle: SPECIFICATION FOR FABRICATION OF BAKEOUT CONTROL SYSTEM CABilYET

PAINT SPEC ITEM QTY P/N VENDOR DESCRIPTION

1 E A TED134O6OWL CIRCUII tsREAKER. 46OVAC/604,/3PH,

40 1 E A TEDUV,I UNDERVOLTAGE RELEASE, l2OVAC
4 1 I F A TEDAS2ABI R AUXILIARY SWTCH

2 E A A-LF16M 18 HOFFMAN FLUORESCENT LIGHT, 1zOVAC
43 HUBBELL 154 DUPLEX RECEPTACLE
44 074-01-032 HUABELL CORD GRIP, 1,35 CORD DIA

I E A 074-01410 HUBBELL CORD GRIP, ,616 CORD DIA.
46 1 E A 2311 HUBBELL MALE PLUG. 2OA. '25V
47 1 E A 560P7W HUBBELL MALE PLUG.60A.3 PH.Y ?77I4AO

CARBIDE BTACK 48 ,I EA 6531-ULM INDUSTRIAL
COMPUTER

19' RACK MOUNT FOR 17" MONITOR

49 1 E A t -115 ISTATROL POWER FILTER. 1'1sVAC, 1PH. 15A
'1897441 MdIIASTER-CARR OVAL I.I,ANDLE, 9" X 1 3/4"

PTHALO BLUE 5'l 4 E A 8890T14 MCMASTER-CARR LIFTING EYE, 3/8\16
112 EA 20643tr1 AMP RECPT,. SO. FLNG.. REVERSE SEX. lOA

AMP socKET. #14 AWG.. 600VAC, 10A
4 E A TJP4{8-J OMEGA TYPE 'J" CONNECTOR PANEL, 12 X 4

LAM2M/o.1+6 PANDUIT POWER LUG
24 LF E 1,5X31G6 PANDUIT WIREWAY, ,' J/2" X 3"
24 LF c1.5LG6 PANOUIT WREWAY COVER, 1 1/2" X 3"
12 LF EzX3LG6 PANDUIT WREWAY, 2" X 3"
12 LF C2LG6 PANDUIT WIREVVAY COVER, 2" X 3"

50 E3X3LG6 PANDUIT 'VIREWAY, 3" X
61 PANDUIT WIREWAY COVER, 3"

34 EA ABM2s-AT.CO PANDUIT W.RAP BASE, BLACK
13 EA K10P-114tt120 POTTER &

BRUMFIELD
REIAY.12oVAC. 277VAC 10A CONTACI

64 13 EA POTTER &
BRUMFIELD

RELAY SOCKET

t13 EA POTTER &
BRUMFIELO

HOLD DOT/VN SPRING

CARBIDE BLACK I E A sH2484 BUD INDUSTRIES 24" FIXED SHELF
2EA fJP-2-24-J OMEGA TYPE '!' CONNECTOR PANEL, 12 X 2

A-EK46ONDH HOFFMAN ELECTRICAL DOOR INTERLOCK
69 2 E A FNQ-1/10 BUSS FUSE, 1/10A, sOOV, TIME DELAY
7Q 35301 THOMAS & BETTS COPPER GROUND LUG, #10 SCREW

PTHALO BLUE 1 E A A-VKif4 HOFFMAN LOUVER PLATE KIT
1 E A vY2CyD/011/ST ENTRELEC CAM SWITCH. 2OA. 90 DEG. ACTUATOR
18 EA 93N1004 NEWARK I/4" X #6 CPVC SPACER
1 E A SOOMR+16A5 ALLEN BRAOLEY PILOT LIGHT, AMBER, IzOVAC
1 E A 97-31 06.A-' 4S-7 P AMPHENOL PLUG, 3 POLE
l E A RES|STOR, 1/4 WAIT, 150 oHM, 5%

1 L F 3610T13 MGMASTER CARR #8 STAINLESS STEEL SASH CHAIN

CARBIDE BLACK 7a l P R sA-1349 BUD INDUSTRIES CHASSIS SUPPORT ANGLE

S P E C I F I C A T I O N
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-ATTACIIMENI "Ai

PAINTING REQUIREMENTS

I SCOPE

This attachment establishes minimum requirements for paint material, appiication, and
durability of smooth and texhued finishes to equipment as indicated on the Drawings and as
follows .

2 SURT'ACE PREPARATION

2.1 Remove dirt, oil products, water vapor, oxidation, siag, scale, flux, and other foreign materials
from surfaces to be painted in accordance with good commercial practice and industry accepted
methods. Clean surfaces with solvent prior to painting.

2.2 Use industry-accepted fillers to cover minor surface imperfections such as press-in stud heads,
flat head screws, rivets, indentations, and welds.

3 PRIME COAT

Apply Sherwin-Williams Polane spray fill D6l-1o3. Sand smooth after application.

4 FINISH COAT

4.1 Phathalo Blue. Textued Coating:
Apply Sherwin-Williams Polane "T", #F63TX-L-1465 (PSI stores # 300614).

4.2 Carbide Black:
Apply Sherwin-Williams Polane "T", #F63-812. (PSI stores #300608)

4.3 Submit proposed substitutions to Buyer for acceptance.

A T T A C H M E N T  , . A "
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SPECIFICATION FOR
SOK PUMP BURST DISC

FOR

LIGO VACUUM EQUIPMENT

Hanford, Washington
and

Livingston, Louisiana

?REPAREDBY:

QUALITY ASSURANCE:

TECHNICAL DIRECTOR:

PROJECTMANAGER:

-'t', /t i. t u 'l t !-l24r'r-.
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Title:
SPECINCAfiON FOR SOKPUMP BURSTDISC

SCOPE

This specification covers the minimum requirements for the desigrr, materials, fabricatio4
assembly, inspection" testing, preparation for shipping, shipment and dclivery ofthe 80K
pump burst disc for the LIGO vrcuum system.

All cttachments are incorporated herein by referencc urd made a part ofthis specification.

The specified equipment is for use as part ofthe Vacuum Equipment supplied for the
Laser Interferometer Gravitational-Wave Obsen atory (LICO). LIGO, which is operated
by Caltech and MIT under an NSF grant, includes to sites (flanford Reservatiorl near
Riclrland, Wd and Uvingstoq LA). Each site contains laser interferometers components
urd opical beam, and Gther support facilities.

Information contained in this specification and its attachments is proprietary in natur€ and
shall be kept confidential. It shall be used only as required to respond to the specification
requirements, and shall not be disclosed to any other party.

SCEEDULE

Equipment delivery shall be as follows:

Quantity
t4

DeliveryPSI Paft No.
v049-2-138-P1

3 . 1

2.0

2.1

4.0

4 . 1

EQIIIPMENT REQI'IREMENTS

The burst discs will be used to protect the LIGO 80K cryopump vacuum chamber shell
from overpressure in the event of a break in the liquid nitrogen circuitry within the
chamber. The burst discs shall be purchased from the following supplier:

Hydrodyne Division of F.P.I. Incorporated
3125 Damon Way
Burbank, Califomia 91505

DESIGN REQUIREMENTS

Mechani cal Requirements SPECIFICATION

A V049-2-138

I'acc- - 3 of
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Title: 
spEcacATIoN FroR soK puMp BURsr DIsc

4.1.1 The helium leak rate, burst pressure, temperature rang€, rnd materiats of construction of
the buist disc shall conform to Attachment C, Hydrodyne drawing no. 48-6759. The inlet
and outlet llanges, however, shall be a 4-ll2" rotatable Conflat flangg and a 4" ASA 150
lb. pipe flange, respectiv€ly. The burst disc is required to relieve a 70 deg. F gaseous
nitrogen flow rate of6524 lb'' /hr. at its set pressurdset pressure = llpsig +0/-10 %).
This requires a minimum relieving area of 3.36 in.2 to assure adequate protection of the
80K pump chamber.

, . + -
4.2 ElectricalRequirements

Not applicable.

4.2.I InstrumentationRequirements
None required.

4.2.2 Power requirements
Not applicable.

SPEClFICATION
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ll.z.: fne foftowing paragnphs of Attachment B rre not spplicable:

5.1.5 5.1.4 5.2

6.4 . 8.1 8.2

8.4 8.6 9.3

9.4'

5.0 REQUIREDDOCT'MENTATION

In adrlition to ihe documentation tisted in Attachment B, the following documentation 
-

shall be provided prior to shipment:

r Manufacturer's standard QA reports (including final functional test reports).
o A Certificate of Compliance must be fumished for materials used in the construction of

the device.

6.0 SEOP TESTING

The equipment shall be tested in accordance with the manufacturer's standard shop test.

7.0 INSPECTION

7.1 All testing and inspections called for in Attachment B (Specification V049-2-033, General
Equipment Requirements) shall be performed $y the Vendor. Additional quality arsrance
requirements are listed in Attachment 4 Quality Assurance Requirements Summary.

8,0 WARRANTY

Refer to Specification V049-2-034, Purchased Equipment Commercial Requirements
(attached to the Request for Quotation), for warranty requirements.

SPECIFICATION
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Titta EPECIFICATIoN FOR GEITIERAL EQIIPMENT REQUIREMENTS
I

SPECTflCATIONFOR

GENER,AL EQIIIPMENT REQI'INDMENTS
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)

PREPAREDBY:

QUALITYASSIJRANCE:

TECHNICAL DIRECTOR:

PROJECTMANAGER:
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..fr SPBCIFICATIONEORGENERALEQI'IPMENTRDQT'INEMENTS
I

IJI DEFINITIONS

t.l
;

fbc'Vardor'ir dcfuod as tle cucccssftl Uddcrroccpdng rcryoadtih'ty ftrD*dlg dl
roquirtmcots of this spocificatio

lbc'Ou'!cP b dcfnod rs the GliforaiE Institutc of Tccbnology (C€Itcch) h edtncrship
witb the Massachuscts lnstitutc of Tccbnology (MT), undcr a graat trom ticNdioosl
Scicncc Fouadation

Tbc "Brrycf'fu &fild rs Ploccss Syst@s Inanaioorl lac. (PSD.

t2

l3

1.4 Tbc 'bites" Ee locatcd on thc tlanford rtsrrrdion ocsr Ricblm4 Washinglon Ed iD
Livingstoo, Lnuisiana

)

DELETED

GENENAL REQTJIREMENTS

Tbe Vcndor shall bc responsible for coordination ofall subsqplicrs and for ovemll
warranty and guarantces of all cquip'meng including thcir compatibility. The Vcodor
sball comply witb all apptieable rcfcrcoccd specificatio$ ald stadards and invoke them
oo cach arbsrryplic pnctasc ordcr.

Equipnceat witl bc iastalled at llanford (ocar Richland), Washington and b Livingston,
Louisiana Unlcss othcrrlise indicatc4 cquip'nent shall bc capablc ofcontinuous scrvic€
io an indoor location with a contolled tcmperature of 23 * t.5 C and a relativc bumidity
controlled at 40 I 5%. Tbe cquipocnt will, bowcver, bc crTosed to diurnal aod scasoul
nnges during shipmco! construction and por*tr loss. It shait ttcreforc, Dot bc drsuged
by cxposurc to tcmpcraturc in the range of -20 to +40 C, or a humitlity of 1 00/0.

Thc Buycr sball be notified ar lca* l0 worting days prior to tbe start of najel
&brication, rsscmbly or rcsing. 

r
Non+scort privitcgcs for Buyer, Or*acr, Crovcmment and Owner nptrcorativcs to all
reas of the facilities rrvierc thc work is being performcd shall be rmogcd. Ihis will
include acccss to fabricatioq *scmbly, clcaning lDd tcst lreas for the pr,uposc of

3.0

3.1

32

3.3

)

3.4
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..0 GODESATTDSTADARDS .

4.1 Fiori(v of Codes and Stsndands

t. Codes
2. Stsndards
3. Data Shects
4. ThisSncofcfm - _

42 All coDf,icc shal bc btougbt to tbe st&ation of PSI for ! srithn resohnion prior to
award of a purcbase order. Ifoore rhan one documort rpplies to a tcchnical
requirenaent the morc stringent rcquircmcNrt shatl bavc peccdcncc.

4.3 Apptcable Codss and grrndqrds;
I

I a-crican Socicty of Mechanical Enginccrs (ASME) Boila and Prrcssue Vasscl Code
Pr,essruc Vcsselsl Section VItr, Division I
Weldiag and Brazing Qrulifications: Section D(

American National SraDdards llstitule (ANS[)
Al.lSI A58.1: ASCE Miainum Design loads for Buildings and Othcr Stnrcfircs

Intcroatimal Staadards Organizaion .-
ISO Standard 2861: Flaagc Standarats

Expansion Joint Manufacturers' Association (EIlvIA)
EIMA Stadards

Govcmmcnt Staodarcls
Building and safety codes: local, state and fcderal, including OSHA

Fcderal Standard 209 for Clcanroorns

+
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ITI[. SPECIFICATToN noR GEITIEML EQT'IPMEM REQUIREMENTS
I
7

5.0 DESIGNREQT'IREMENTS

ftc couEuction of cguipmcnt oball bc pcrforncd in thc higbast muact oferulollsbip
using only ncw and unuscd top quality nstcrids. Tbc cquipocot full bc gprldcd
rgains ddccts in dcsigA Dslcfuts rnd uorbrasbip as rcquircd clscnfrcrc in lhc
Contact

5.1 MccbanicalRcquLcmcnts

5.1.1 Equigncat fccr o nouatiDg platcs shall havc nachined ar&ccs. ShiE !loc& usd shall
bc *ainlcss stecl

5.12 Each vacuum clcmetrt gratcr rhrn ll'i1 diqrnq{61 sfisll bc dcsigod, frhiced !d
Gsted in accordancc with the lacst cdition of tbc ASME B&PV Code, Soction VIII,
Division 1, and subsequent addcnda (o<ccpt as notcd rmdrr scctio! 8,0, Wcldiog), ctrco
though vacuum chambers lic outside of the ccopc of tbat doomcoL.

5.1.3 Bolt holcs in flanges sball straddle nstural ccotcdincs.

5 . I .4 Rcasonable mcasurcs shalt be taken to minimize Doisc. Thc goal is fo acoustic loise to
not cxcced NC-!5 nAen mcasured at any point within l'oftbc cquipm.cot

5.1,5 Reasonable measures shall bc takcn to mininize vibration- Tbe goal is for tbc vibration
of any item of equipmc'Et trot to induce motion oftbc unlls ofroy trcuum cianobcr or of
tbe facility floor sithin I loeter ofany chsmber uihich excoods the following spcctral

- d,rsity timits:

l0 - 1000

1000 - 10000

Frequency Band. Hz Vibration Limit, rn/*{z

O. l - 10  3x lO ' r l

3xlOax(t/f)2

3 x l0ts

Thc above limils apply wtrcn all simultancousty operating cquipmol is nnning, rnd in
Oe abscncc of vibration from othcr sourcrs. Limitcd nrrrow band cxocptior nry bc
pcrmitt4 subject ro Buyer's acccptance, Compliancc witb this rcquircocot uay bc
&monstsatcd by any combination of mcasurcrncnts rad analygr+ nrbjocl io Buycr's
acccptanc€.
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- 'Ith SPECITTCATION FOR GENERAL EQT'IPMENT NEQT'INEMENIE
I

5.1.5

5.1.?

5.1:8

5.1.9

5.r.r0

5.t .1I

AI,ISI Stsndgd A58.1 rtall bc applicd to dccrminc thc pmbqbili8 ofcutqutcr nd
risoic oocfficicnts d tbc tflo titcs.

No cquipment aball coit or bartor particulatcs at a larcl incosistcot sith orimcoocc of
r clcstr covironncot conforming to Fdcral Staodrat 209 Clsss 50'000.

Tbe cquipmcnt rhall bc dcsigDd for a miaimum ecrvicc&lc lifc of 20 ycars.

F.xposure of the cgrripnent to anbicnt conditions drrilg c@stnrtion, Dowrr fiiluc or
oontol hilurc shall Dot trsult in rlrrnFge.

Scprable pcts lhdt bcfitly iatcrchrogsablc bAmcaerscablics. '=

Adequatc clcarance shall be provided for assernbly ofn*ing flangcs aod fu baldles.
Extemal access sball bc psovided to all vacuun scos for lcak chc*ing'

Elenens heavicr than 50 poun& s'lull havc liftiog lugs iDstallctt

Vcndor shall spccif, all bolt toquc requirneots in tbe cquipmcnt opcrating and
mairtlnrtrcc Eanual.

Elcctdcal Requircmeots

af rhr

I
5.1.12

) ls't'tr

52

5.2.1 General Eleclical Requircmcnts

5:.I.1 Elcctical cquipma{ rnd wfuing shall conform to tbe Naioaal Eloctic Codc.

5:. I -2 All ctcctical cquipment shall mect comnoercial standards for EMI (scc Auachmcot A).

51.1.3 Elecrical cquipmeot shall mcct the acoustic noisc and vibra'tion rcquic,ocots of Sections
5. 1.4 and 5, 1.5, ttbove.

5.2. I .4 Scc Anachmcnt A for oiher clcctical rcquircmcnts.

52.2 Instumentation Rcquircments i
:

- r - . :^-  -L- l t  L-  ^ t : - r - - i - :^ !  - . . - l : r .  - - l  - f - l f  t -  6 iL: .  r  r^  r l i -  - -J
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o
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lrnr SPECIFICATION FOR GENERAL EQIIPMENT REQUIRDMENTS
I

5212 Vibration monitodng is not a ruquircmcot of this lPocifcrion :

5223 Unlcss othcna,isc indicatd raalog insmncot sigpats eball bc tf-20 na c Ol0 VDC.

i

C.ontols Rcquirtocnts

Contol signals shall bc 24 \fDC.

524 FourrRcquinom _ __

52.4,I Motors shall conpty with the Vendor's standard spocificatioos, nolcss otLcrudsc rcquired
by this specification. Tbe minimum scrvicc factor of notors sbalt bc 1.15, Motors stall
be sized so tbat thcy catr start and acccleratc thcir loads to dcsip epccd al 98lo:6vloltzge,
and sball bc cnergy ctrcien! if requird by local or strte codes.

5.2.4.2 Moton lcss rhen 3/4 HP shall be 120 VAC, I phase, 60 Hz Thosc 3/4 HP to 2fl) HP
sball b€ 460 VAC,3 phase,60 Hz

ITtrATERLALS

Matcrials uscd for prrssure or va€uum rctaiaing partg Duts, bolts and studs shalt bc ncw.
Whcrc practicablc, matcrials sball bc of US origin; c/tcrc !ot, rl.birls t'oo Croad4:
the Euopean Comnunig or Japan may be uscd. Tbc Vcodor's Erotation sbrll idcdti$,
the country oforigin and how he intends to establish matcrial ua&ability lsd
oonformancc of composition and properties to applicable codes.

Copies of mill tcst rcports of ctambcr aDd flangc materials shall be firmishcd. Other
aozzles, small parts, small flangc nozlcs, and bolting natuials shall bc firaistrcd with a
Ccrtifi cate of Conpliance.

Fabricatcd components cxposed to vacuum strall bc madc fiom tlac 3O4L or 3l6L
rtainless stecl using low carbon wcld frller wirc, whcrc rcquircd. Standrrd cdqlog itcrns
of304 or 316 stainlcss st el are acccptable if oot availabte in 304L or 316L. €opecr,
aluminum aad prcbakcd Viton @upont Typc E-60C, dtarufactured by Prrtcr or Buycr-
acccptcd eqrul) must bc uscd for spals. Vacuum li:cdthmughs musl dilizc lrHV
oompatiblc glass or ccramic. AII otbcr matcrials are subjcct to Buyer'r rcccpirocc.

s23

6.1

)

SPECIFICATION

z
c
E'
G

o

.t-!.L



.O

o

o

o

a

o

a

(

J|t- EPEOFICATIONFORGENERTLEQT'IPMENTREQT'IREMEIIITS
I
7

5.4 Vrcuum surfaccs shall not bc dloled to comc into ootact wiib carbm riocl or oil
including during forming, bandling or nsnufrctrc. Machitirg f,uids rhltl tc utdcr
rolublc god tcc of oil od nilfin

65 ' tr/bcn nmufactrring matcrials rrc nartcd for nrrerial idcntifiodim d trcability,
Errting sbsll bc douc on the outside, rod aot on gurfaccs lbd siU bc ctPocd b tts$E

7.0 UTILTflES

Tbe following rtitities lre nniltblc. Thc $Ddtr$dl aac bbds nropool&c rugcof
cach utility.

7.1 Elcclic Power

120 VAC, I phase,60 Hz
480 VAC,3phase,60IIz or 208n20VA93pbasc,60Hz

, 72 lostrumentAir: 80psig,{0CDewPoint'

73 Deleted.

t.O WELDING
t _

I S.t Welding exposed to vacuum shalt bc done by thc gas tugstcn ac incrt gai-(OmW)

| **ss, with a 100% Argon shield and purgcd back gas.

I
I S.Z Wclding tcchniques strall deviarc Aom the ASME Codc in accodancc with the bcst ultn

I high vacuum practicc to climinate any "virtuat leaks" in the wclds. Whcrerrer practicable,

| *.lds shall be intemal and continuous. Extcmal wclds for structural purposcs shall bc

I intrlmiucnt to climinalc tapped volumes.
I
I

I f .S Dcfective welds shall bc rcpaircd by rcmoval to sormd mctal rnd Mrclding.

I
I f .C Vacuum weld proccdurcs stull include steps to lvoid coltamioltion of tbc bcll rffcctcd

L zone with air, hydrogcrl hydtocarbons or water. This rcqlires tba-r incrt prge gas, such

z

C

G

r !s argorL bc used to flood thc vacuum sldc ot hcatcd Pon
wcld wirc sball bc cleancd prior to wclding I

rorls, AIJ vteuun l|rl|oes lno

sPEClFlcATlol{
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. fr BPBCU'TCTTTON FOR GENE,RAL EQUPMENT RI}QUINEMENTS
t _

t.5 Tbc finisbed poduct rball bc ficc of cEld lpafrcr, qdoffAsfrcr, trcc itoo, rtld qidcion
ud defccts. lbcre chdl bc no griading u abrasion of conplacd rtlds cn ircroal

i veruurn gurfaccs. Conplctcd uelds rbrll only bc oteaned witb SS witt bu$cr tf,t bavc

* rt pcviously coDc lD coDtrct with crrbou rtccl.

t.6 AI| wetding prmcdurcs, proccduc qualifications ad rctdcrs 4loyod oa this job $all
be qualificd in accodancc with ASME Sccrion Dq hrcst cditiou

9.0 nEQUTREDDOCTMENTATTON

. - :

9.1 Drawings

9.1.1 Assembly drawings thnll bc submitted for thc Buycr's rcview prior to frbrio*ion They
shall include all pcrtinent dcsip data md calarlations, iucludi4 dcsigB Frcsctms rnd
tcmpcraffi€s.

I 9. I .2 Drawing acceptancc must be obtained Aom tbe Buyer prior to the stst of fabriccion.
7 Orawing accrptaocc does not coostitute acccptance ofaay crrors or ofrny dcviatioo tom

these Epecificatiots or any insfiuctioas rclating to the wort The Vcodor shall call
lttention to any zuch deviatiou by separ�atc uritten Dotice. Ualcss spccifc txtificn
acc€pratrcc is obtaincd from tbe Buyer, deviations ir€ Dot rcccltablc.

9.1.3 U changes sre made to 8Dy drawing zubsequent to acccptalcc, &rwilgs chnll be
rcsubmitted with 4[t chqnges clcsrlt identilied. 'As-Built" dnwings shall bc submittcd

9.1.4 Drawings in AutoCa4 kleasc 12.0 rre prrefcned. All rlocumaG storoit elcctorically
(procedures and CAD drawings) shall bc backed rp daily and thc bock-tp tspc sball b€
stored ia a fre-proof safe.

9.2 Mechrnicsl Data

9J.l Dimensiooed outline drawings (indicating wcighls md ccntcr of gravity)' Tbesc ahall bc
- n$nittod with the Vcndor's proposal.

922 C.orncction sizes urd ratings, design urd tcst prcssrcs and tcopcratrrcs' ;
I

9.2.3 Cross-scction drawings of all scals identiffiag att scal Parts rnd matcrirls. :

z
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-Tldr SPECIFICATION FOR GENER L EQUIPMENT REQT IREMENTS
I
T

92.4 Allounble nozlc loadq if ryplic$lc.

lO:S eU p'mceauresto bc utilizcd $dl bc nrbmittod foraccqptmc.Fior!onra ltirirhrdcs
| ; *"Hi"g, Q{ cle.ring, tcstirg, urelding, Hcat Trcding, lcal trstirg, ctc.

93 Elccfricsl D*r

9.3.1 Elcctical eohcmatics and wiring diagus

932 Cmaollogic

9.33 Insfirmeot ,l'ta sbceB

9.3.4 Motor data sheets

- 9.4 Acoustic Noisc and Vibration (Sec Scctions 5.13 and 5.1.5)

7 9.4.1 A plan describing how tbe Veodor will address thc dcsign is$cs rssociaLd with rcoustic
noisc and vibration is to be snrbnrittod.

9.4.2 An analysis ofthc cquipocnt's design dyaamic charactcristics (rnecs, ccotcr ofgravity,
isolator stiftess, eansmissibility). The amlysis shall support the Vcodor's claim of
mecting or not meeting thc spocification requircnents, In the casc tbar thc rcquircmeots
arc not me! the Vendor sball show thar all rcasonablc c,lgitrHing attgmpts havc becn

' : ordr to Dcct tbco, ad ttc dcsigp xril bc s$jcd to tbc Buycr'r vurirro rcoqtr@ Fior
to thc start ofoatrufacturing.

9.5 Tcst aDd QA Data

Tbe following shall be submittcd nirere applicable:

9.5.1 lvlanufacturr's Code Dara Rcporr

9.52 Nancplatc facsimile

9.5.3 Hydrotcst results (Dclctcd) +
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)tur spEcrrtclTroN ron cENERTLEeIrMENTREqTTTnEMENTs

9J.4 Pcrformrnoe rnd lca& tcst prcccdures Ed Butts

CS.i MilI tcst rlports md ccrtificats of coduoanoc pcr $caio 62

9,6 OherDoormcmation

9,5,1 Schedulc, inctudiag dcsign, rnxoial pocurocot and fabricaioo rgtivitics

f.O: 
lccd 

+arcryrts lirstsrrhrlco@Tdcde@cs

9,63 Instaltatioq gpc"ation ana U"intcoaoc }tmual, inctr,,ling drscliogs

lf.6.l e status rcport with updat d schcdulc shall bc sutmittcd monthty

) 
r0.0 NAMEPLATES

l0.l Each scparable part (cxcept fastencrs, scals and intcrcbangc€blc, stadard blsok flrngcs)
sball be pamanently marked with a rmigue idertificatiou numbcr in a locatim rcadily
viquable.

lO.2 Eacb iteno shall bavc a stainless stccl nancplate (pcroancntly afracbcd ifprsctical).
Namcplarcs shall includc the Vcudol's staodad data. Sbcre pmvided, cach motc r$all

. dso trsy6 g -'ncgrlate. .'

TI.O CLEANING AND PAINTING

t l.l Equipmcnt intcroals shall be clcracd and frec ofall foreign metcrials.

I t t: E ftrnal carbon stccl surfac.s shall be ctcaned and painted, Thc Vcndor's rlrndard is
I acccptable if it rnees specification rcquirements and is compatiblc wilb fcdcot.st&d&d
| 209 class 50,000. a
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SPECIFICATTON F.OR GEITIERAL EQT'IPMENT RDQUINEMENT'

I 13 Suftccs ogoscd to racuum rhatt bc cleancd in_aooodrc witb proecdurur rgo.rynsdg'rtc B'ycr prior to frhication md insalarion. surfacc ;il;rilil"i- a$scqucotproccasT "!tt tcprwcorca Ct*"t"g p.;;$ f"r"fiG;"_. crvicc rhall bc Fquircd.

r l '4 lcos shatl be *ra@ or scaled aflcr ctcaning to oaintrin ctcaalioess tho'gh rrnalirrg,' tlnspottadon aad storage. &re $8I !g akj b r,.ini,nt,r .rEor,* LG'rf*cnviroamots, arch as tbose containing c,hloride compouads.

loo euALtryAssuMNcEREeurREMENTs
I

The responsibility_ for inspection and tcsting rcsts witb thc vcodor. Horrwcr, 6c Buycrrescrves the right to review cguipmeat at aiy time drrio8 0e guricrtiol to .** tn mwork pe'formed is in accordancc wirb this mnract. rn v*a* rutt 6vcG arrycr toworking &vs notice priorto-the dari ofnajorfabrication, "iluffi[}olsp rh4fiig

) 
lt?rcsclltativc llay wibess tiesc tcsts,

The vendor slrall hav.q ioptemen$.inspcction systcm in cfrcd a alt rimcs d'ri4g thiscoDhact The iru,poction system shall comply with thc foltowing:

Ileslgn Controt And Chenge Control
hovide a system to coatol the issuancc of documents and dawiags iDctrrrting c,Iraogcs tothc locarions uacrg-the^nrork is beins pcrforncd. rnc systo sratisd&ssGth

. clcctrodc fles od hard cqpics. ..

Meterial Control
Provides system that contors marcrials frroor reccipt rbrough the finisbcd pr.duct Tbis
ggrhnl assure.thar only acccptcd ircms dc used and ii"t ff"a physill
roenutlcalon sball bc used to the mocimum cxtcnt possiblc.

(|uelity Plnnning (frrveler)
A tystem ofshop favcrers sharl bc cstabrishcd for all wort in proccss. Tbc ta'etcr sharl
fl:9T,_{Yj$r.p"1To:f rb: Vcndor, rhc Buycr and rhe'omcr. Au pt_oiqs 

--
{ocuncds sha 

 

be submitted to the buyer for acccptancc pior to &,brication
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.tu SPECIIICATION flOR GENER.AL DQLIPIT|ENT REQLInEMENTS
I

I
I

RrccMno Inrfcction I
Mcasurcs sball bc cstlblisbd ro irycct inomiag Ddnids b tbc @licrbtc
Droculoeot docuncds. Steu of nrlcrials rba[ bc visiblc, by Uggipg or Drtiag.

Il-Proccrs And Flnel lngpcetlon
A systan of iaspection md tcst gtafrrs shall be naiuaincd using tags, nr*iDgq shop
tavclem, stanps or iuspcction rtcords,

Control Of Speclel Proccst And Tcetlng
A system sball be cstrblishcd to as$rre that wclding, hcot teatncnt clcaniDg lrd t lDE
rre accomplishcd uDdcr conhollod conditions, in aocodancc witb uitco Fooodurcs,
Eing quslificd personnel, b thc rpplicablc codcs lod rbdrrds.

Crlibntlon Of Meesuring And Tcrt T'qulpment
A systen shall be established and documcntcd !o assurc tbat tools, gagcs, instruncds and
other inspcction, mcasuring, and tcsting equipment at of thc propcr range, typc md
accuxacy. Tbc abovc sball bc coilrollod, calibntd aad ccrtifcd qgainq oadonally
tnoun standards (NIST).

Control Of Non-Conforarenccs
A system shall bc established and documeutcd to cootol itcnrs or rcrvices cihich do aot
conform to requircoents, Tbe system sball includc rympriatc poccdurcs for
identificatioa, doctmcotatioo, scgrcgatio4 disposition and notification-

Ilocunentrtion And Rccords
Sufficicot rccords sball be ptparcd as wort is pcrformed to furnish docrncntary

.widcocc of thc quatity ofitas ed acrivitics affcc&g qudity.

)
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TIIT SPECMCATIONFORGENERALEQUPMENTNEQUIREMET{Ts

I3.O }NEPARATTONFORSEIPMENT

l3.l I&@s sbdl bc oonPlttcly tuiDed od &icd'

133 Bottcd conncctions ehall bc nadc rf bcfor tbipocd'

13.3 Aluminun ptate shipping oovers sball bc dachod with bolts b flangcd o@Gc'tictB' ed

with suitable attacbncnts to other conrcclions.

13.4 Uairs sball bc co,rapletcly oovcrcd for protcction against thc abicnt od urcahcr

conditions opcctcd d,tltg u""te"tttd"t Unirs shalt bc rdcqtdcly trotc"od frr

unsheltcrcd stotagc at tte ritcs.

13.5 Thc Vcndor sball havc a sigred nRelcase for shipmcot" form pmvidcd by lhc Buycr's

Quality As$ranoe E1rcs€otativc prior to firll or putial shipmeot of ptodttct

13.6 shipping oates shall bavc the Buyer's purcbase order nunbcr, vcndor's Drnc ard list of

tag numbcrs or patt numbcrs on the odside ofcacb crate'

13 .7 Surfaces that will scc vacuum sbalt bc firr&er protcded by, aftrr final clcaing' !cali[8

openings with oil-fice heavy duty .lunin' f;iL dacbing the nozle covcc and applying

$rink wnpped Plastic.

I{.0 STARTI'PASSISTANCE

;

Thc scrvices ofa qualified stsrtup assistant sbalt bc p,rovidod on reErcst of-lbc Buyet or

the Owucr to provide opcraror miniag and strtup assiSancc !t thc sitcs'

I5.O DELETEI)

SPECIFICATION

f3.r?



a

:l

o

o

o

a

a

ln

a .

a

I

ATTACtsMENTA

OTEE,R EI,EICTTICAL NEQT'IREII'Etr{T8

t.0
2.0

3.0
4.0

..-,-,J.0
6.0
7.0
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I IJ' DEFIMTIONS

I t
I lDdicded $horra qnotcd" 

;

I 
: Irbcld Aprc,vcdbyutioullyrccognizcdortingmpoy.

: "
. PcrniEcd As by codc, Couract Doctncats, m Buya.

PDovidc Fumish rnd asscoblc,

Buycr R,occssSystcmslntcrDrliodesD

Rcquircd As by Contact Docuncotg od/or appticablc eodcs od sbdards.

. .'- 
Ahhifal'- Infcnaimnquirciltorhowthatftcpopo$doquiptdDccts :' 

-

projcct rtquirtmcntr.

Use hovidc naterial or cquipment rcfcrroccrt
Vcndor Succcssful biddcr acccpting rcsponsibility fot oqrillunqnt

fabrication

. Work Matcrial, cquipment aad &bricdion rad othcr rcquiruncots as
t cstablished in the Coutact Docrrmco8.

Wire (Vob) Conncct to cquipmcnt indicated ad povirtc wiring requircd for
ootrDccno&

Wiling C-ooductors, raccways, and acccssorics as rcquirod for a comptete
installation.

2.0 EXCEPTIONS

If the Vcndor cannot mcct requircmeots cstablisbcd undcr this rpccifcation urd its
rnachmcnts, provide a list of deviations with your propossl. In thc abscncc of r lis of
deviations, it shall be dccmed that the Vcndor's product is ftlt! in oompliancc witb this
rpccification.

*
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3.0 OODESANDSTANDARDS

fbc rsscmbly shall comply with rpplicoblc ports of latcst cditioos of publiotior by thc
fonoudng orgsnizatioDs:

; '
. :

:, Anericrn Nlti@al Strndards lnstitrtc, lnc, (Al.fSD
" 

C.odeofFcdcralRcgulations(CTR)Title4?,Prrr 15

Elcctical Staodards for ladustial l{achircry (NFP,{ ?9) udcss othcrrvisc indicdcd

FactoryM&dfifvf)

Fcderal Cmmunications Cmmission (FCE) Part 15
..lDstitrc ofElcctical od Etcctuics Eogiuccrs (IEEE)

I$ulatcd Csble Eoginc€rs Association flCEA)
National Elecric code (NFPA 70)

National Electicsl ManufacturErs Associatioa (NElv{A)

Underqrirct's Laboratories (JL) or cquipment and instalation sbndards by otber
\ Dationally rccopized tcsting companies
,

4.0 LABELED AI{D LISTED EQUIPMENT

Provide IJL label (or tbat ofother nationally rccognized asdng comPany) or listcd
componen6 ufrerc zucb staoilrils sxist.

_ - :

5.0 GENERALASS$MLYREQI'IREIIilENTS

5,I Arrange and assemble componcnls in accordancc with thcir mmufasnrrrs'
spccifications.

52 l:bcl components with thc cquipmcnl designation as indicatc{ using dhcsivc bsctcd
hbcls with l/t'higb lcttcring.

5.3 ' Irbcl tcrmilrl strips as indicared using printcd namfacturcr's labcls.
I

I 5.4 Whcte air-ac'trated valves rcquire pilot solaroids, mormt rhe solcooid vrlvps o tbe air

I opcmted valves. 
i\
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7 5.0 wIRrNc

IDstall tnfuiDg iD raccnnys, wirewaye, c ncatly tircwtappod wire hndlcr. Ppttidc
!,roduct data for all cablcs.

:

6.1 ," PoqErWirc

6.1,t Providefl2AWGorlargcrsinglc,erEandedcoppcroooducoswirh$"cIIIHN-TIIWN
or MTW iDsulation rarad 90 C, 600 volts.

6.13 Usc blac& colorod insulation, cxccpt grccn for cguipmcof gtouDding oodhreton.

62 . Conbol Wh (Discrdc Sipslg

6:.1 120 VAC: Provide f 14 AwG, stranded copper, nulticoDdudor cablc with Tlae TIIHN-
TIIWN or MTW insulation rated 90 C, 600 volts.

622 24VDC: provide '16 AWG stranded cop'per, twistcd pain, single or muttipair cablcs
\ rsled 90 C and 300 volts.
,

62.3 Color code conductors as follows:

120 VAC-Line Rcd

l20vAcjtlartral White

24 VDC Bluc

Bccrnal Sourcc Ycltow

I S.Z.a ldenti$ cach singlc conductor at cach end with wire numbcr or dcsignatioo. Usc piotcd,

I sleevc typc wire marker. .
I

| 6.3 lnsfiument Wire (Analog SigDals)
I
I C.l.t +l20 rr,,A: Provide tl6 AwG or larger, straadcd coppcr, individualty rbictdod twistcd

I pairs, single or multipair cablcs ratcd 90 C, 300 volts unlcss othcrwisc indic&d. T/bcrt

L pr""ticable, install csbles spaccd at lcast 12 inchcs away fron power ud oontol wiring.

z
C
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6.3J hovidc shieldcd nddad pdr cablcs with one black nd w whia oodrgc. I
I

6.4 TbcrooootplcVirc ;'

6.4.1 . Providc tl6 AWG rolid tbermocouplc cxtcnsiou cablc thicldc4 tdd 105 4-300 wlc of
'; gDcrcqulqt

5.42 ..hovide thcrmocorptc cxtcnsiou wirc ia accordancc ISA colos codirg 3tedad$

6-5 Wire and Cable Inslalldions

6J.l ldcnti! cach cable cod with csblc oumtcr or dCsignatioo Urc printcd elesvc wire
Esrtcr.

6.52 hovide sufrcie,lrt wire lengttr to pcrarit grouping aad tninilg tbe witls ud crblcs.
Wberc ap,plicable, usc sclf-tocking nylon wirc tics; cut ofrloosc coils. Do Dot Gficccd
raenugsc;tutr1'5 wirc bcnding ndii. Do not allow wiring to bcar against odges of
caclosures, Rcplacc wiring cut too sbon b Eect installatioa rcquirocots.

6.5 Wiring Tctminatioas and Conacctors

6.6.1 ContolWiring

5.6.1.1 To terminate #10 eWG and $naller conductoF to buscs, cnclosures, and sioilal
applications, provide compression (criop) tcrninals,

5.6.1J To tcrminarc #S eWC and ltgcr cooductors,Fovi& cittcroorycssion (cdnp) :'
coDnccto$ using narching instatling toot u nechmical lcrlw typc ooEecbrs

6.6.1.3 Whcrc morc than one conductor rcquiros arminatioD, pfovidc lctcw ot prcssttt€ t,?€
insutated terminal blocks.

6.6.2 Instumcnt Wire

5.6.2.1 Usc insulating steevc to scrcure shiclding at instnrment cnd of cablc. Clip shiclds to evoid

. protnrding fom insulating sleevc.

6.6:, Coil, irsutate, and labcl cnds of tparc conductors. 
i
i

SPECIFICATION
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6,623 Rcmovc insulation fion corts of oonductort ruiag occ,hanical o clccdic bcd t19c
tipper.

6.? 
- 

F4uipncor0routding .

6.?.1 Bond motors, bearclc, |Dd oilhcr clcctical GquiPmcnt !o tkid basc. Wcld !o dirgooal
.; colcrs of skid basc a 4 by 6 by l2 iacb srocl plac with t$o 3/8"16 4pcd bolcs rprood
..iwo iochcs lpafi, or if cccl bsse is !t lcast l2 irch lhiclq t p holcs dirctly iDio rtacl

' bsss,

6.?2 Do aot grormd instnnncni shiclding' Usc insulating tryc d bcst shirt to tr.ilrc
shielding at instnrment end ofcablc. gort6 3fuiglding at otbcr cod ofcablc to junction

box tcroinal, (Shiclding couccts to e ringlc grouod rcfcrtocc Poilt at O*!c/s offiollcr
- orI/Orlclc)

7.0

7.1

72

7.3

6.?3 C.ompletcly remorre paiat, dir! and conosion down to bore metal uAcr€ cm[cctors, lttgs'
od othcr netal mmpoue,nb arc attached to mormtiqg pancls md coclonnes lo tssulc
grounding cootinuity.

5,?.4 Whcre a grouding stud or oristing panel moruting bolt is us€4 lbc Vrodor nay provide
the grounding conductor with a ring-tongue tcnninal and a 'gtar" type cnshcr i$t8lld
bctween thc panet and tcrminal. Use bcxagon nr.t to score tighdy.

FIELD CONNECTION BOXES

To facilitatc field wiring, provide sc?antc powpr, control, aod instsrDcnt NElvlA 4 or 12

type cnclosurcs, unlcss otbenrrisc rcquirc4 with tcrnioals ad a ninimum of 20 pcrccnt

r
i

Arrange snnrounding work and location of boxes to permit box acccrsibility lDd to pcrmit

(bottom, sides, top, and rear) cnbancr of ficld conduits'

In powcr box, scgregate voltagc systcms rsing banicrs or scpantc boxcs. Usp box to

tcrminate motors, heatcrs, and othcr branch circuits wift #8 AWG and "mall wiring' PSI

will fietd wire larger circuits directly io cquipmeil jrmction boxes.

SPECIFICATION



a

a

o

a

a

o

o

tnh

7.4 ln instument boa $grcgstc tr,npcrairc ctenent wiri4 using brricrs o rcparate boxcs.

&O TESTTNG

| . 
' 
ff is te Vcodode rcsponsibility lo oondr.rct tbc following tests withorn drnrge !o

I oquipcnt

S.l 
'' 

.. Virc Tcsdng

8.1.1 Cbcck poiat-to-point coDtinuity of cach oonductor io asnc th* wiriag is idcf Ed
tcrminarcd at tbc propcr placc at botb s'ds,

8.12 V6i& wirc ooancctions arc madc ia aocordaocc with tcrninal wiring diagnns and
rchcdulcs.

8.1.3 Deletcd

le.t.+ al dcfcctive wiring sbatl bc rcplaccd and the unit rttcstcd.

82 Motors

8.2.1 Bcfore connecting motor, mcasuG Eotor wilding Gsistancc in rccordaace witb
rt"nufdCtUter'S rpCOmmendatioos.

8.3 Test cacb th,ree-phase motor for prcper rotary direction,

8.4 Subnit a signed test rcport for cach clcctical tcst conduclor,

9 . 0  D a t c i d - -  '  i * - -

IO.O MOTOR DATA SHEETS

The anachcd motor data shects shall bc completcd by the Vcndor and submitted to tbe
Buycr wirh the Vodor's p,roposal.
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MOTOR DATA SEEET - DESIGN PARAMETERS

ITEM DESIGN PARAMETERS MOIOI
DAIA

MOTOR
DAIA

rcrot
DAIA

r40roR
DAIA

I Motor Identitrcation (iag
b Volts
2b Phascs
2c Hcxa.
3 Syachrouoru RPIvG
4 Effi cicncy@rymiGergy/norn
5 Service Factor
6 Inad Brake Horsc Pourer
7 Starting Torque
8 Typetnaajtq/punffinF
9 Drive(belfficouph-
l 0 Roation(CWCCW
il Enclosure
t2 Mounting lnorr/vert
l?a ttgMArypeil
t2b Vmical Tnrs (up/down
l3 Indoor/Outdoor Use
l4 Space HEG, tIv(noGGJ
l 5 WindingEmFEensor@b
l 6 Bearing Tenp SensoifEfr o

SPECIFICATION
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MOTOR DATA SEEET - MANUTACTI'RER'S NAI}TEPL/TTE

ITFU MANUFACTURER'S NAMEPLATE f,iotoR
DAtA

oron
DAIA

I'OTOR
DAIA

HOrOt
DAIAt Motor Identifi catim (tag.

?A Mfr:
2b rpc
2c Framc Sizc
3 Itorscpoffi
4 Time Ratiu (NElvIA Mcl:1035
5 Maxanob@
6 Irsulation Syslgq
7 RPM @Rs&dlrad
t FrEuency
90 Phases
l0 Ratedm
il Voltage
t2 Locked Rotor Ampi orM CodEE
t3 NEMADa*lEttel
l4 Efficiencv
l 5 Serviffi
t6 Thermffi

tTEM MANUFACTURER'S DATA l,roToR
DATA

MOIOR
DATA

r,tOrOR
DAIA

MOIOR
DAIA

I Motor ldentilicatibn (rag
2 Bearing Typc
3 Bearing Lub
4 Efficiency @ Full loarl
5 EtricFincy@ln6fr
6 Etfittency@,l2l,oad
? Power Factoi@, Full Load
8 Power Factor @ 1/4 load
9 Power Factor @ lD I'oad
t0 Space Heaiir Volrage
il Space HeareiW.G
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Titlc: SPECIFICATION x'OR 80K PUMP MANUAL REGDN0RATION vA LvE

SPECIFICATION TOR
8OK PUMP MANUAL REGENtrRATION VALVE

FOR

LIGO VACIIUM EQTIIPMENT

Hanford, Washington
and

Livingston, Louisiana

PREPAREDBY:

QUALITY ASSI]RANCE:

TECHMCAL DIRX,CTOR

PROJDCTMANAGEK

l).d-]"r*."-
a t  \  , -  1  1 1  / )

\] . (l , \,tc r f.{*J ULtZt-Zlz"'t-\

Idomation oontained in this specificatiotr and fts eacbnents is prytu:try in nere and sball be @ cod&ntial. ft sball be
'ced only as rcquired !o respond to the specficatim requdreneots, ald sbal rct be disclosed to ary oth€r party-

Cho.".eJ. o.r'* oe-{ t, J', ' '." e ,r-.{ "t:' ) ) e : =  d t l T

DESCRIPTION OF CHANGE

SYSTEMS INTERNATIONAL, rNC.

v049-2-140PREPARED DATE

el.zfu6,
APPROVED DATE

a/nt15/re
| "-6 )-



Title: SPECITTCATION FOR 80K PUMP MAIruAL REGENERATION VALVE

Manufacturer: The William powell Company

TYPe: 24o0 series globe valve

Size t-112"

Quantity: 12

Raring: 150 lb. class

Model Nunben Z4Z5SWE

BodylBonnet Mrterial: Sainless stee! y'.-351, A-276

Heldwhcel ilfit€riri: Carbon sreel

I End Connections: socker weld ends to mete to sch. l0S pipe

Packing: teflon

Ilirc Meteriel Sainless c.eel, A-276

Identificetion: V049HV-190, HV-192, HV-29q IIV-292,IIV-390, HV-3g,
v049HV-490, HV-590, HV{90, I{V_692, I{V_790, rIV_890

A vMe-2-140

Pxge _!_of 7-



TitI€: STECIFICATION FOR 6OK PTIMP VENT EEATER

, SPECIFICATION FOR
SOKPUMP VENTHEATER

FOR

LIGO VASI]UM EQTIIPMENT

Hanford, Washington
and

Livingstoq Louisiana

PREPAREDBY:

EI.,ECTRICAL ENGII\EER:

ITCENICALDIRECTOR:

PROJECTMANAGEK

-7> h- \ LL) eQ_9_4_o*_;^

l€-\ C- Itt/! ar--t A r: a 1,3 '7

)

Information conlained in this specification and its attachments is proprietary in Mture aad shall be kept confidential. It shall be
used only as required to respond to the spe.ification requirements, aod shall not be disclosed to ary other party.

a fjh&\'n fil/J r/trye T;lsse{ F-r eurcL.ge ,DEo *  d z s 4
REVLTR. BY-DATE APPD. DATE DESCRIPTION OF CTIANGE

PROCESS SYSTEMS INTERNATIONAL. INC.
I

SPECIFICATION
7 ntttr*

A}PROVALS

PREPARED DATE

p', n1"o.6 r/,.fre
A}PROVED DATE
4 fA r{tqz NumberA VO49-2-141 Rev.,
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Y

I

t

a

I

t

I

a

a

a

o

Paeel of /



'a

Title: spEcrFrcATroN FoR soK puMp VENT HEATER

Supplier: McMaster-Carr Supply Co.

Description: Constant-Output Heat Cable,
with power connection kit and temperature switch

Size: PSI PAM49-2-141-P1: 92' long cable

PSI PA{ V049-2-l4l-P2: 50' lone cable

Rating: 12 wattVft, 400o F max. exposure temperature

ModerNumber: 
ifff3f811"1i1..*. *o
3599K34 (temp. switch)

A* v04e-2-141

3
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Title: SPECIFICATION FOR CLEAN ROOM F'AN/FILTER MODULES AND FLOURESCENT
LIGHTING FIXTURES

SPECIFICATION FOR

CLEAN ROOM FAI{/FILTER MODIJLES
AI\D

FLOURESCENT LIGHTING F'IXTUruS

FOR

LIGO VACUI,]M EQUIPMENT

Hanford, Washington
and

Livingston, Louisiana

PREPAREDBY:

ELECTRICAL:
L

7 QUALITYASSURANCE:

TECIIMCAL DIRECTOR

PROJECTMANAGER:

Ba.tr.�

Fao= Br+ql.

6,EHE SEatEcAL

A '

\ 4.1 la^ ( &J r tuLtzr^'-'

Infomrafion contained in this specification and its attachments is proprietary in nature and sball be kept confidential. It shall be
used only as required to respond to the specification requirements, and shall not be disclosed to any other party.

1)
Apr nfrv!q,, G.e .J r reo t\v1- \a.-tr-L\..e \{ Da S F O 3 O 5

-tt. r- rrlj ft24 z7*7ro
Rell {qr',\ P*ie trp.d *L1 n

h -  h^ |  u) fi1/5 rhn" iSSof,D Fl'f. OJcr€ P E LT'eo o 21"<
REVLTR.I BY.DATE I APPD.DATEI DESCRIPTION OF CHANGE

PROCESS SYSTEMS INTERNATIONAL,INC. I Sp6CIF;CATION
I

I rxrrrer
APPROVALS

PREPARED DATE

hw tfnlzt

APPROVED DATE

,lart ?/rr/r,
Number VO49-2-142 Rev.
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Title: SPECIFICATION FOR CLEAN ROOM F'AN/FILTER MODULES ANI)
FLOURESCENT LIGHTING FIXTURES

TABLE OF CONTENTS
1.0 Scope 3
2.0 Testing 3
3.0 Drawings 3
4.0 Delivery 3
5.0 Equipment 3

ATTACHMENTS
LIGO Quality Assurance Requirements Summary

SPECIFICATION
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Title: SPECIFICATION FOR CLEAN ROOM FAN/FILTERMODULES AND
FLOURESCf, I{T LIGHTING FIXTURES

1.0 scoPE

This equipment will be used to fabricate cleanroom for use with ulEa high vacuum equipment.

2.0 TESTING

HEPA filter units (or of each type) shall be tested to verify particulate removal. A test report shall be
provided to the Buyer.
The HEPA filter assemblies shall be protected from hydrocmbon contamination throughout manufacture
and testing. \9 hydrocarbon vapors shall be used for testing.

3.0 DRAWINGS

Bidder shall submit oudine drawing for HEPA filter units and lighting units with their proposal.

4.0 DELIVERY

Delivery is required as soon as possible. Bidders to state their delivery schedule with the proposal.

5.0 EQUIPMENT DATA

l. 2 ft. x 4 ft. Fan/Filter Module for class 100 cleanroom system. 16 Units Required.

I PSI part number V0492142P1.

A. Fan/Filter Module to have prefilter section. Ductwork collars are not p€rmitted.
B. Filter to be HEPA type, with 99.99% efficiency on 0.3pm particle size.
C. Fan motor to be wired for 277 VAC.
D. Fan motor to have local speed control mounted on FanrFilter Module. Speed contsol to have

adjustrnent range of 50% offan speed to 100% of fan speed or better.
E. Fan/Filter Module to have l0' extension cord with NEMA L7-l5P twist-lock male plug.
F. FanlFiher Module to be consructed of either aluminum or stainless steel, or both.
G. Fan/Filter Module shall work in conjunction with Gordon Inc. CG-15 clean room grid-system.
H. Fan/Filter Module shall have a capacity of4l5 to 730 CFM.

I I. Tag or permanantly mark the PSI pafi number on the fan/filter module.

2. 2ft.x3 ft. FanrFilter Module for class I00 cleaffoom system. 208 Units Required.
I PSI part nrmber Y0492142F?,.

A. Fan/Filter Module to have prefilter section. Ductwork collars are not permitted.
B, Filter to be HEPA ty?e, with 99.99% efficiency on 0.3Fm particle size.
C. Fan motor to b€ wired for 277 VAC.
D. Fan motor !o have local speed control mounted on Fan/Filter Module. Speed control to have

adjustment range of 50elo of fan speed to l00o/o of fan speed or better.
E. Fantrilter Module to have I0' extension cord with NEMA L7- I5P twist-lock male plug.
F, Fan-/Filter Module to be constructed ofeither aluminum or stainless steel, or both.
G. FanFilter Module shall work in conjunction with Gordon In. CG-15 clean room grid systems.
H. Fan/Filter Module shall have a caoaciw of 415 to 730 CFM.

I I. Tag or permanantly mark the PSI part number on the farVfilter module..

PAGE 3 OF 4
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Title: SPECIFICATION FOR CLEAII ROOM FAN/FILTERMODULES AND
FLOURESCENT LIGHTING FIXTURES

3. 2 ft. x 3 ft. Fluorescent Lighting Fixture for class I00 cleanroom system. 68 Units Required.
I PSI part number V0492142P3.

A. Lighting Fixture to be wired for 277 VAC.
B, Fixture to have Energy saving lights.
C. Lighting Fixture shall work in conjunction with Gordon Inc. CG-15 clean room grid systems.
D. Lighting frxture to have I 0' extension cord with NEMA L7- I 5P twisr-lock male plw.

I E. Tag or permanantly mark $e PSI part number on the lighting fixture.

PAGE 4 OF 4a
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Title: SPECIFICATION FOR SOFTWALL CLEAN ROOM PANELS
F'OR HORIZONTAL ACCESS MODULE

SPECIFICATIONFOR

SOFTWALL CLEAN ROOM PANELS
HORIZONTAL ACCESS MODULE

FOR

LIGO VACUUM EQLIIPMENT

PREPARED-BY:

QUALITY ASSURANCE:

TECHNICA.L DIRECTOR:

PROJECTMANAGER:

Hanford, Washington
and

Livingston, Louisiana

. l&r".un r,. ', !<-' ii;

'D. U' hu- tul cl/-<tt^^.

8a.- t t izl . '  r , Kea h/4re
REV BY. DATE APPD.. DATE DESCRIPTION OF CHANGE

PROCESS SYSTEMS INTERNATIONAL. INC. SPECIFICATION

INITIAL
APPROVALS

PREPARED DATE

lr'.:+'i * I'r:t i "l .

APPROVED DATE

,4{s hrifi6
NUMBER REV
A V049-2-t44 0
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ritle: SPECIFICATION FOR SOFTWALL CLEAN ROOM PANELS
FOR IIORIZONTAL ACCESS MODULE

TABLE OF CONTENTS

t.0 scoPE

2.0 SCHEDULE

3.0 GENERAL REQUIREMENTS

4.0 REQUIRED DOCUMENTATION

5.0 SHOP TESTING

6.0 INSPECTION

7.0 WARRANTY

8.0 Q.A. REQUIRDMENTS

9.0 APPENDIX: DWG . V049-7-lM
HAM CLEAN ROOM SYSTEM
SOFTWALL PANEL DETAILS

4

4

4

4

4

tr

ATTACHMENT A: LICO QA REQUIREMENT SUMMARY

ATTACHMENT B: GENERAL EQUIPMENT REQUIREMENTS
PSI SPECIFICATION V049.2.033. REV 2
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ritle: SPECIFICATION FOR SOFTWALL CLEAN ROOM PANELS
FOR HORIZONTAL ACCtrSS MODULE

1.0 scoPE

l.l This specification covers the minimum requirements for the design, materials, fabrication, inspection,
testing, preparation for shipping, and shipment ofsoftwall panels for portable softwalled cleanrooms for
the LIGO vacuum system-

All attachments are pan ofthis specification.

The specified equipment is intended for use as part ofthe Vacuum Equipment supplied for the Laser
Interferometer Gravity wave Observatory @lGO). LIGO, which is operated by Caltech & MIT under a
NSF contact, includes two installations al widely seperated sites: near Hanford, WA. and Livingslon, LA-
Each installation contains laser interferometers in an L shape with 4 KM arms, a vacuum system for the
sensitive interferometer components and optical beams, an<l other support facilities.

1.2 This specification covers the requirements for one Horizontal Access Module (hereinafter called HAM)
clean room softwall panel set. Refer to section 2.0 delivery schedule for quantities.

1.3 These panels shall be used in a portable class 100 clean room system.

2.0 SCIIEDULE

Tbe deliverary scbedule shall be as follows:

Washington Site: qty of I 12/1196
Lousiana Site: qty of I 12ll/96

Total required; 2

3.0 GENERAL REOT'IREMENTS

2.1 Panels shall be constructed oftransparent 40mil fire-retardant PVC with weighted bottoms.

2.2 Panels shall be attached to structural framework (by PSI) via non-particulating "Dual Lock" or equivalent
attachment sfrips along the top edge ofthe panel, or such attachment as suggested by manufacturer. The
rnating piece of "Dual Lock", or other attacbment method, shall be supplied wirh the appropriate panel.

Attachment method shall be suitable for supporting the weight ofthe panels during normal operation
without sagging or pulling free.

2.3 Fanels intersecting beam tubes shall have a closable "Dual Lock" seam to enable setting panel in place
around beam tube. Refer to appendix A, dwg- ttv049-2-144 for arrangement ofbeam tubes.

2.4 Panels intersecting beam tubes shall have a method of cinching panel tube around circumference of the
beam tube. Beam tube diameters vary from 68.25" to 30". Panel must accomodate varying diam€ters.
Refer to appendix A, dwg. #v049-2-1,14 for anangement ofbeam tubes.

2.5 Panels intersecling beam tubes shall have a method ofclosing beam tube opening for use when
beam tube is nor installed.

2.6 Adjacent panels shall overlap by 3" min. each side, or as
suggested by manufacturer.
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Title: SPECIFICATION FOR SOFTWALL CLEAN ROOM PANELS
FOR HORIZONTAL ACCESS MODULE

4.0 REQUIREDDOCUMENTATION

The documentation called for in Attachment A shall be supplied by the vendor.

5.0 SHOP TESTING

The Vendor shall perform his standard testing.

6.0 INSPECTION

The inspections called for in Attachment A shall be performed by
the vendor.

7.0 WARRANTY

Refer to Specification V049-2-034, Purchased Equipment Commercial Requirements
(attached to Requests for Quotation), for warranty requirements.

8.0 Q.A. REOUIREMENTS

Q.A. requkements shall be provided as specified on Attachment A.
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ritle: SPECIFICATION FOR SOFTWALL CLEAN ROOM PANELS
FOR BEAM SPLITTER CHAMBER

1.0 scoPE

This specification covers the minimum requirements for the design, materials, fabrication, inspection,
testing, preparation for shipping, and shipment ofsoftwall panels for portable softwalled cleanrooms for
the LICO vacuum system.

All attachments are pafi ofthis specjficatioD.

The specified equipment is intended for use as part ofthe Vacuum Equipment supplied for the Laser
Interferometer Gravity wave Observatory (LIGO). LIGO, which is operated by Caltech & MIT under a
NSF confact, includes two installations at widely seperated sites: near Hanford, WA. and Livingston, LA.
Each installation contains laser interferometers in an L shape with 4 KM ams, a vacuum system for the
sensitive interferometer components and optical beams, and other support facilities.

This specification covers the requirements for one Horizontal Access Module (hereinafter called HAM)
clean room softwall panel set. Refer to section 2.0 delivery schedule for quantities.

These panels shall be used in a Dortable class 100 clean room svstem.

SCHEDULE

The deliverary schedule shall be as follows:

PSI (Westborough Ma.) qty of I 1211196
Washington Site: qty of 6 5l'l/97
Lousiana Site: qty of3 l2/l/9'7

Toal required: 10

GENERAL REQUIREMENTS

2.1 Panels shall be constructed oftralsparent 40mil fire-retardant PVC with weighted bottoms.

2.? Panels shall be attached to structural ftamework (by PSI) via non-particulating "Dual Lock" or equivalent
attachment strips along the top edge ofthe panel, or such attachment as sugg€sted by manufacturer. The
mating piece of"Dual Lock", or other attachment method, shall be supplied with the appropriate panel

Attachment method shall be suitable for supporting the weight ofthe panels during normal operation
without sagging or pulling free.

2.3 Panels intersecting beam tubes shall have a closable "Dual Lock" seam to enable setting panel in place
around beam tube. Refer to appendix A , dwg. llv049-?-145 for arrangement ofbeam tubes.

2.4 Panels intersecting beam tubes shall have a method of cinching panel tube around circumference of the
beam tube. Beam tube diameters vary from 68.25" to 30". Panel must accomodate varying diameters.
Refer to appendix A, dwg. #v049-2-145 for arrangement of beam tubes.

2.5 Panels intersecting beam tubes shall have a method ofclosing
beam tube opening for use when beam tube is not installed.

2.6 AdjaceDt panels shall overlap by 3" min. each side, or as
suggested by manufacturer.

l � l

1.2

2.0

3.0

SPECIFICATION'o
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ritle: SPECIFICATION FOR SOFTWALL CLEAN ROOM PANELS
F'OR BEAM SPLITTER CHAMBER

4.0 REOUIREDDOCUMENTATION

The documentation called for in Attachment A shall be supplied by the vendor.

5.0 SHOP TESTING

The Vendor shall perform his standard testing.

6.0 INSPECTION

The inspections called for in Attachment A shall be performed by
the vendor.

7.0 WARruNTY

Refer to Specification V049-2-034, Purchased Equipmenr Commercial Requirements
(attached to Requests for Quotation), for waranty requirements.

8.0 O.A. REOUIREMENTS

Q.A. requirements shall be provided as specified on Attachment A.

SPECIFICATION
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Title: SPECIFICATIONFORPORTABLECLASSI00
CLEAN GOWNING ROOMS

1.0 scoPE

L I This specification covers the minimum requirements for the design, materials, fabrication, inspection,
testing, preparation for shipping, and shipment ofportable softwall gowning rooms for the LIGO
vacuum syslem.

All attachments are part ofthis specification.

The specified equipment is intended for use as part ofthe Vacuum Equipment supplied for the Laser
Interferometer Gravity wave Observatory (LIGO). LIGO. which is operated by Caltech & MIT under a
NSF contract, includes two installations at widely seperated sites: near Hanford, WA. and Livingston, LA.
Each installation contains laser interferometers in an L shape with 4 KM arms, a vacuum system for the
sensitive interferometer components and optical beams, and other suppon facilities.

1.? This specification covers the requiremenls for 4'L x 4'W x 8'H gou,ning room and the 4'L x 8'W x 8'H
gowning room. Refer to section 2.0 delivery schedule for quantities.

1.3 These gowning room will be used in conjunction with larger ponable clean room systems.

2.0 SCHEDUL,E

The delivery schedule shall be as follows:

4'L x 4'W x 8'H gowning room:
Washington Site: qty of 4 8/1197
Lousiana Site: qty of2 3/1/98

Total required: 6

4'L x 8'W x 8'H gowning room:
Washington Site: qty of I 811/9'7
Lousiana Site: qty of I 3ll/98

Total required: 2

3.0 GENERALREQUIREMENTS

3.1 4iL x 4'W x 8'H Gowning Room

3.1.1 Frame shall be constructed of2" x ?'stuctural tube steel, or sucb material as deerned appropriate
by the manufacturer to satisry conditions ofuse. Frame shall further contain such supports and
bracing as required to maintain structural integrity.

3 . I .2 Frame shall be painted with a white epoxy finish.

3.1.3 Casters with a foot actuated locking mechanism shall be attached to the support legs to facilitate
placement of gowning room.

3.1.4 Lifting lugs shall be attached to the top ofthe frarne to
enable lifting ofgowning room via a single hook crane.
Lugs shall be designed to support finished weight of
gowning room.

SPECIFICATION
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ritle: SPECIFICATION f'OR PORTABLE CLASS 100
CLEAI{ GOWNING ROOMS

3.1.5 Wall material shall be l6mil or 20mil clear vinyl, or such thickness as deemed appropriate by the
manufacturer. Wall material shall be attached to frame as required by minufacturer.

3.1.6 A strip door sball be placed on one side ofthe gowning room. The side opposite the strip door shall
not have a soft wall, but shall be left open. The other 2 sides shall have solid clear vinyl walls
attached as described in 3.1.5. The open side ofthe gowning room shall be placed against an existing
softwall strip door.

3.2.7 The gowning room shall be suitable for class 100, using air flow from adjacent class 100 clean room
softwall strip door.

3.2.8 The ceiling or top panel ofthe golvning room shall be of transpaent material suitable for use in a
class 100 cleanroom environment.

3.2 4'L x 8'W x 8'H Gowning Room

3.2.1 Frame shall be constructed of2" x 2" structural tube steel, or such mat€rial as deemed appropriate
by the manufacturo to satisry conditions ofuse. Frarne shall further contain such supports and
bracing as required to maintain structural integrity.

3.2.? Frame shall be painted with a white epoxy fmish.

3.2.3 Casters with a foot acruated locking mechanism shall be attached to the support legs to facilitate
placenent of gowning room.

3.2.4 {.ifting lugs shall be attached to the top ofthe frame to enable lifting ofgowning room via a single
hook crane. Lugs shall be designed to support finished weight ofgowning room.

3.2.5 Wall matetial shall be 16mil or 20mil clear vinyl, or such thickness as deemed appropriate by the
manufacturer. Wall material shall be attached to frame as required by manufacturer.

3.2.6 A srip door shall be placed on one 8'W side ofthe gowning room. The side opposite the strip door
shall not have a soft \ryall, but shall be left open. The other two 4'L sides shall have solid clear vinyl
walls attached as described in 3.2.5. The open side ofthe gowning room shall be placed against an
existing softwall strip door.

3.2.7 The gowning room shall have one HEPA blower/filter unit required ro maintain a class I00
environment, with an attached flow-through flourescent lighting fixture. The HEPA blower/filrer
and lighting fixture shall be wired for l20vac, with an extension cord. The extension cord shall
be attached to one leg the gowning room at approximately 10" from the floor level, and shall measure
15 feet in length from that attachment point. The exlension cord used shall be suitable for use with
a NEMA 5-l5R duplex receptacle.

3.2.8 An on/off switch for the lighting and the HEPA blower/hlter shall be located on the exterior ofthe
gowning room.

4.0 REOUIRED DOCUMENTATION

The documentation called for in Attachment A shall be suDDlied
by the vendor.

SPECIFICATION
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Title: SPECIFICATION FOR PORTABLE CLASS 100
CLEAN GOWNING ROOMS

5.0 SHOP TESTING

The Vendor shall perform his standard testing.

6.0 INSPECTION

The inspections called for in Attachment A shall be performed by the vendor.

7.0 WARRANry

Refer to Specification V049-2-034, Purchased Equipment Commercial Requirements
(attached to Requests for Quotation), for wananty requirements.

E.O Q.A. REQUIREMENTS

Q.A. requirements shall be provided as specified on Attachment A.

SPECIFICATION
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Title; SPECIFICATION FOR 80K PUMP !'ENT LINE CHECK VALVE

u sPEcrFrcATroNFoR
8OKPUMP VENTLINE CEECK VALVE
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Hanford, Washington
and

Livingsto4 Louisiana
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Title: spEcrFrcATroN FoR EoKprlMp VENTLTIIE SEECKvALvE

Supplier: Circle Seal Controls

Description: Brass check valve with female pipe thread ends, and teflon seal.
Dimensions shorur on Attachment 1 of this specifcation.

Size: ll2nch

Rating: 0.5 psid cracking pressure

Model Number: 232084PP0.5

Quantity: One of each tag no:

cv- 1 07, cv- I 57, cY -207, cv -2s7, cv-3 07, cv-3 57
cv407, cv-s07, cv{07, cv-657,cv-707, cv-807

Five copies (total) of ope'trrt]trl.g and maintenance instructions.Documentation:

SPECIFICATION
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ALTERNATE ROUi{D STOCK
CONFIGURATIOTI

B.HEX
ACROSS
FLATS 2300-tPPc -

&HEX ACROSS FLATS

2300-+MM

*NOTE: Normally manufactured to order-minimum order quantity-4o pcs-

2320

2320A-1PP
23204-2PP
23204-3PP
2320A-4PP
2320A-6PP
23208- 1 PP
23208-2PP.
23208-3PP
23208-4PP
23208-6PP
2320R-1PP
2320R-2PP
23208-3PP
2320R-4PP
2320R-6PP

2320
23204-2MM
2320A-3MM
2320A-4MM
2320A-6MM
2320A-8MM
23208-2MM
23208-3MM
23208-4MM
2e20B'-6MM
23208-8MM

2320R-2MM
2320R-3MM
2320R-4MM
2320R-6MM
2320R-8MM

A tto-ch"ratt
V o 4 q - z -  \ t r
P 6 r , { i

7
tze v.l

Ut
V.
Y.
h

.625

.813
t-00
125
1.50

1.50
2.00
235
2.N
330

t.t9
'l.il3

.3t

50
56
.69

IA

Ya
.a

.625

.813
1.00
1-25

1.82

275
403
3.67

.q)

.61
:79

.99

59

t - t  I
t.4ti

.31

.41

.50

.56
-69

ALUMINUM

Ys

3/s+

Yz1
3r*

2349A-1PP
2349A-2PP
23494-3PP
2349A-4PP
2349A-6PP

2359A-1PP
2359A-2PP
2359A-9PP
2359A-4PP
2359A-6PP

2333A-1PP
2333A-2PP
2333A-3PP
2333A-4PP
2333A-6PP

VB

3/e

2U9B-1PP
23498-2PP
23498-3PP
23498-4PP
2349B-6PP

23598-lPP
23598-2PP
23s98-3PP
23598-4PP
23598-6PP

23338-1PP
23338-2PP
23338-3PP
2333B-4PP
23338-6PP

17-4PH
STAINLESS STEEL

'/a

%

3/c

234SR-1PP
2349R-2PP
2349R-3PP
2349R-4PP
2349R-6PP

2359R-1PP
2359R-2PP
2359R-3PP
23s9R-4PP
2359R-6PP

2333R-1PP
2333R-2PP
23i:t3R-3PP
2333R-4PP
2333R-6PP

r/t*

Us'
1/2'

4q*

1'*

2349A-2MM
2349A-3MM
2349A-4MM
2349A-6MM
2349A-8MM

2359A-2MM
23594-3MM
23594-4MM
2359A-6MM
23594-8MM

23334-2MM
23334-3MM
2333A-4MM
2333A-6MM
2333A-8MM

23498-2MM
23498-3MM
2349R-4MM
23498-6MM
23498-8MM

23598-2MM
2359B-3MM
23598-4MM
235S8-6MM
23598-8MM

23338-2MM
23338-3MM
23338-4MM
23338-6MM
23338-8MM

17-4PH
STAINLESS STEEL

2349R-2MM
2349R-3MM
2349R-4MM
2349R-6MM
2349R-8MM

2359R-2MM
2359R-3MM
2359R-4MM
2359R-6MM
2359R-8MM

2333R-2MM
2333R-3MM
2333R-4MM
2333R-6MM
2333R-8MM



Title: SPECIFICATION FOR EOK PIJMP RESERVOIR RELIEF VALYE

SPECIFICATION FOR
8OK PI]MP RESERVOIR RELIEF VALVE

FOR

LIGO VACTIUM EQUAMENT

Hanford, Washington
and

Livingstoq Louisiana

PREPARED BY:

QUALITY ASSTJRANCE

TECHNICAL DIRICTOR:

PROJECTMANAGER:

'D . '..^ LrrJ

Idornation contained in this spocification and its attachments is proprietary in nature and shall be k€pt confidential. It shall be
used only as required to r€spond to the spe{ification requirements, and shall not be disclosed to any other party.
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DESCRIPTION OF CHANGE

OCESS SYSTEMS INTERNATIONAL,INC. I specIFIcATIoN
ARED DATE APPRO\IED DATE

fr Zn ,uy''/r,NumberA V049-2-164

Paee /of



Title: spEcIncAtroN FoR 80K puMp REsERvorR RELTEF VALVE

Supplier: Kunkle

Description: Bronze Safety Valvg Top Outlet

Size: ll2" . See Attachment 1 of this specification for dimensions.

Set Pressure: 15 psig

Model Number: 0001-C-KC00I5

Quantity: One ofeach tag. no.
RV-133, RV-183, RV-233, RV-283, RV-333, RV-383
RV-483, RV-583, RV-633, RV-683, RV-783, RV-883

SPECIFICATION

A vo49-2-164

Page L of L



a

ffiKUNKT-E" BRONZE SAFEW VALVES
'rbive Divis;cir FOR AIB, NON-HMARDOUS GAS,STEAM SER\IICE

o
PRESSURE TIMITS
STEAM - 250 PSt6 -406"8
AIR/GAS - 250 PSIG -3()O'E

APPLICATIONS
. Air/Gas Compressors - portable or stationary
' Pressure Vessels - including tanks, receivers, interc0olers, aftercoolers.
. Steam turbines, kettles, other steam-processing equipment.

FEATURES
The "0riginal Kunkle" design. Very compact assembly. Cup-Type di!c. Exlra-long disc guides with
precision lapped beveled seats. Fully enclosed spring. Warn ring offers easy adiustability for precise
opening with minimum pre-open or simmer and exact blowdown control. Pivot between disc and
spring corrects f0r mis-alignment and compensates for spring side thrust. Every valve is 100% tested/
inspected for pressure setting, blowdown and leakage. All adiustments are factory sealed to prevent
tampering or dis-assembiy. Unique lift lever incorporated into valve body.

Overaif Height -y, &yi' Model | - 33/ti' : Model2 - 4"
l" Model | - 41A"; Model2-sva"

Weight - ll & %" Model | - 12 02.; Model 2 - 15 02.
1" Model I - 1% Lbs.; Model 2 - 2rl Lbs.

Nickel/Chrome plating for use on institutional equi0ment,
Vibration dampener on lift lever.

AIB/STEAM CAPACITIES

rb-4h scfu

MODET NUMBER/ORDER GUIDE

ASME Standard

\-rl
N.B. Cenilied

M00Et I
{TOP OUTTETI

o

a

PSIG

5 82 29 142 50 50 258 92 445 158 150 5t? 183 895 318
10 r04 37 179 63 60 293 104 504 179 175 553 136 S59 340
15 t25 44 215 ?5 70 325 115 560 199 200 511 ?05 lm3 356
?0 r45 52 250 8s 80 355 126 613 211 225 590 2t0 1028 365
25 165 59 284 r01 90 384 136 662 235 250 592 210 1034 367
30 rB5 66 3r8 113 100 4| 146 709 252
40 223 r9 383 136 125 459 16? 811 288

t-

. i -
( r -
a , . c
I r't-

- 4 t

a?-:
-: l ci l

&_>
a Hslih''offi

tx tttPt t

MODET 2
(SIOE OUTTEI)

FFI-of,l

^_rrlod ftly{,. O.,, 5i irr.n!16.r-rcl
(i covlr su'c,r ! i!,i l 're .! op!o.

SEI PNESSUBE
:  PSrG 10005 j  h , !  ?50 PSIG 10251)

varvE StftvtcE
X. : r  G€s ASMa S€c V i l
L  S : i3n  ASME 5e.  v rL i

liit ET stzE
c  t , 2
0  -  3 . 4
t -  I'o

oEslGN nEvtstot{
r.d,!_aI.s ro. r.(Yc1:nSer5rc ?3: i.,
o a s h  , - i  , r  O ,  a . t s  0 e e , 0 n

IMP0SIANT (unkle !hlve Dvis,oi isnor rr!ble lor any damaqe resulinq ton m'suse 0r m'sapplicariod oJ irr prod!crs lsee Mranty).

a
",A"..KUNKLE

8222 Bluffton Road Box 1740 Fort Wavne, Indiana 468011740
2rg-747-'�t533 FAX 21S-747-7958
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Title: SPECIFICATION FOR 80K PIIMP VENT MANUAL BYPASS VALVE

) SPECIFICATION FOR
8OK PI]MP VENT MAIYUAL BYPASS VALVE

FOR

LIGO VACTII]M EQIIIPMENT

Hanfor4 Washington
and

Livingston, Louisiana

PREPARED BY:

QUALTTY ASSURANCE:

TECHIICALDIRECTOR:

PROJECTMANAGER:

)

Information contained in this specification and its attachments is proprietary in nature and shall be kept confidential. Ir shall be
used only as required to respond to the qpecification requirem€nts, and shall not be disclosed to any other party.

6 ffir, Qr:\toAt4 .ltilc '?t\eose =.r <"t\e a-/. 91q1L.a.,9 DCg iag-s?i

REVLTR- BY-DATE APPD. DATE DESCRIPTION OF CIIANGE

PROCESS SYSTEMS INTERNATIONAL. INC.
\

SPECIFICATION
7 ^irrnt- llllPARED 

DArE

epprioi'ars reL\"orQ. rcl*l+
APPROVED DATE

/fA rz/zP//<
NumberA V049-2-165 Rev.

d
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Title: spEclrrcATroN FoR soK prlMp VENT MAI\IUAL BypASS vALvE

Supplier: TBV

Description: Cryogenic, extended stem manual ball valve

Size: 1-1/2". See Attachment I ofthis soecification for dimensions.

Operating Pressure: I atmospherg absolute

Model Number: l-1/T'21 SW 2 34 34 CT

Quantity: One ofeach tag. no:

HV- l 07, HV- 1 5 7, tIV -207, rty -2s7, r{V-3 07, }rV-3 5 7
I{V-407, IIV-s07, HV-60?, tIV-657, IlV -7 07, IrV-807

A vo4e-2-16s

Page L of L



'1- One piece, high strength blowout proof slem.
2. Specially .designed Cryofit seats provide leakproof

3.
4.

6.
7.
6.

9.

oDeration to -452oF.

Leakproof Chevron V-Ring packing..
Totally encapsulated body seal prevents "cold flow" ofTFE.
Slotted upstream endplate provides positive cavity venting.
All welded bonnet construction.

a

o

o

a

o

o

o

a

a

o

SEAT RATING CHART
5500

50@

{:{0

40{0

3500

o 30m

; ?500

t5{0

lm

o
-5oo .4lo 3!o -?00 roo 0 r00 200 300 400 5m

TEMPIBATUFElOFI

:SegisleredTBde Mark 0l
3-M CcmPany.

-'Rggistefed T|ade Mark ot TB'l lnc

'Consull Jactory lor pre$ure erceed-
ing 1500 PSI iof special desrgns.

SEAT MATERIAL
IDENTIFICATION CODE

q

{,i

Ft

-^4-

t- j c
J r

t tt't
{ r +
: a--J

ti .l '-')

orange
rans Ltenl

C- Cryoiils
K- Kel-F

Vah!
S&r

Po|| N A N t H

1t2" 050 3.1{ 3.14 3.14 1.57 2.50 8.80 594

xt4" 0.503.14 3.14 3.14 1.57 2.50 8.m 8.56 5.94

1" 081 3.75 3$9 3,67 1.87 3.25 9.15 9.31 194

1.25 4.82 4J6 4.70 235 4.12 11.3111.66 8.40

r 1.S 5.m 5.m 2.53 4.35 11.5011.&58.40

3" 2.50 8.25 &25 4.13 18.9817.411.4.50

) 3.25 925 s.25s.254.63 8.37 19.5818.07r4.:0

6'� 4.3810.b 10.251025 5.13 11.00 21.46



Tit|e: SPECIFICATION FOR LIQUTD NTTROGEN THERMAL RELIEF VALVE

SPECIFTCATION FOR
LIQIND NITROGEN TEERMAL RXI TT'F VALVE

FOR

LIGO VACT]I]M EQUIPMf,NT

Hanford, Washington
and

LMngsto4 Louisiana

PREPARED BY:

QUALITY ASSIIRANCE:

TECEMCALDIRECTOR:

PROJECTMANAGER:

Information contained in this specification and its attachments is proprietary in nanrE and shall be kept confidential. It shall be
used onJy as required to rcspond to the specification rcquircments, atrd shall not be disclosed to any other pafty.

DESCRIPTION OF CIIANGE

OCESS SYSTEMS INTERNATIONAL, INC. SPECIFICATION
PREPARED DATE NumberA V049-2-166APPROVED DATE

fl f> /r',F/sr-

Pase lof L
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TitIE: SPECIFICATION FORLIQIIID MTROGEN TITF'RMAL RELIEF VALVE

Supplier: Circle Seal Controls

Description: Stainless steel popoffrelief valve with vent cap

Size: l/4". See Attachment 1 ofthis specification for dimensions.

SetPressure: 55 psig

Model Number: D580TI-2M-G

Quantify: One ofeach tag. no:

RV-108, RV-l58, RV-208, RV-2s8, RV-308, RV-358
RV-408, RV-508, RV-608, RV-658, RV-708, RV-808

A vo4s-2-r66

Page L of 1'-



VEiIT TO ATMOSPfiENT:
. Dr E $O.lts.

PIPE SIZE
l,lALE L HEX

o
Dt[
uAtx

,l

q
'I

1 . 1 4
1.38
1.43
1 ( | t

2.31
3.16

t1
*
1

114

.90
12'l
1.45
1.r15
1.89

HUNE
D|lTEHSIONS

PIPE StrE
ALE & FEIALE L Htr

U.
Y.

1
1U.

2.08
2.v

3.62
4.67

v

1Yr
1U.
t h
1 %

;
Atta-ch,ane*-l
v 0 4 4 - - )  -

1-

HEX
ACHOSS

FI.ATS

For ASME code valve, a\Eilable in 7. inch slz€
only. Add ASM E after valvg number. For op€ra-
tion dstails se6 ASME Valvg catalog sh€et Form
Number CSP-366L

8|l|/r0fP

rcomplob pad o||mb€r nr,llt indud€ rhha code apecfylng cnachng prta$tt.
S.3 darl on prdlo||r p89s.

U.
9t

ta
1

l/t

%

za
1

'lY.

5599-2MP-*
55gS-3MP-*
550B-4MP-*
5508-6MP-+
s59R8MP-"
559Bn0MP-a

533B-2MP-*
5338-3MP-*
5338-4MP-*
5338-6MP-*
5338-8MP-r
53llB-1 0M P-.

5328-2MP-*
5328-3MP-*
532&4MP-*
532&.6MP-*
532F8MP-*
5328-10MP-*

5248-2MP-i
5248-3MP-r
$4B,-4MP-*
5248-6MP-*
5248-8MP-*
524&,10MP-.

559T1-1M-'
559T1-2M-r
559T1-3M-r
559T1-4M-*
559T1-6M-r
559T1-8M-i

53ltT1-1M-r
5glT1-2M-r
s3BTl-3M-*
s33T1-4M-r
533T1-6M-*
533T1-8M-*

$aTl-1M-*
s3gT1-2M-r
532T1-3M-'
s32T1-4M-r
532Tt-8M-r
532T1-8M-i

524Tr-rM-*
52'lTl-2M-r
524T1-3M-r
524T1-4M-r
524T1-6M-*
524T1€M-r

sstlTt -2MP-.
53:tTl -4MP- r

SglTr-6MP-*

0.2-0.9
t.Ga3
2.4-5.5
5.6-13.9
14.0-27.9
28.0-33.9
34.0-74_9
75.0-104.9

r05.0-147.9

22335-05
22335-1
2233s-4
22335-10
22335-20
22335-30
2233s-55
2233s-grlPH
22335-125PH

22335-0.5
22336-r
223t|6-4
223@10
e#-20
223:t6-30
22gS-55
22336-90PH
223&-125PH.

.5-21
25-5.9
6.0-139

14.0-31.0
31.1-72.9
730-r 50.0

10@-1
10362-4
1q362-10
10962-20
10952-50
10862-t00PH

10462-1
l0'16?-4
1(X62-1 0
1(X62-20
r0462-50
10462-r00PH

10662-t
10664-4
10662-10
10662-20
10662-50
r 0662n 00PH

10845-t
'10845-4
10445-10
10s45-20
10845-g)
r0845-100PH

"Springs ior eaeh valvc tke a.e inlcrchangeabla. ThG Crecklng Prsura range
can be c{r.nged by replaclng lhe rpdng {hft on covcrlng lh. dr.ired range.

:1
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Title SPECIFICATION FOR LIQIIID NITROGEN MANUAL COOLDOWN VALVE

) SPECIFICATION FOR
LIQIID NTIR.OGEN MANUAL COOLDOWN VALVE

FOR

LIGO VACUUM EQTITPMENT

Hanford, Washington
and

Livingsto4 Louisiana

PREPARED BY:

QUALITYASSURANCE:

TECHMCAL DIRECTOR:

PROJECTMANAGER:

)

Information contaircd in this specification and its attachments is proprietary in nature and shall be kept confidential. It shal be
used only as required to respond to the specification requirements, and shall not be disclosed to any other pany.

{..', €r-r , i  : i - , 4 . . . . v 4-4t

REVLTR. BY-DATE APPD. DATE DESCRIPTIONOF CHANGE

PROCESS SYSTEMS INTERNATIONAL. INC.
I

SPECIFICATION

I nurrar
APPROVAIS

DATE 
IAPPROVED 

DATE

plL4hLl
PREPARED NumberA V049-2-167 Rev.
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Paee I of



Title: spEcIncATroNFoRLreurDNrrRoGENMAr{uALcooLDowNvALvE

Supplier: The Wm. Powell Co.

Description: Stainless steel, extended stenq socket welded, manual globe valve

Size: 1/2". See Attachment I ofthis specification for dimensions.

Operating Pressure: 15 psig

Model Number: TKf 86lW48

Quantity: One of each tag. no:

HV-194, HV-I96, IIV-294, IIV-296, rrv-394, HV-396
I{V494, }rV-594, r{V-694, rrv-696, rfV-794, HV-894

Page 2- of ?-
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Tit|e: SPECIFICATION FOR FILTER IN LIOUID NITROGEN SIIPPLY LINE

SPECIFICATION FOR
FILTER IN LIQUID NITROGEN SUPPLY LINE

FOR

LIGO VACUI'MEQUIPMENT

Hanford, Washington
and

Livingsto4 Louisiana

PREPAREDBY:'-

QUALITY ASSURANCE:

TECHMCAL DIRECTOR:

PROJECTMANAGER:

Information contained in this specification and its attachments is proprietary in nature and shall b€ kept conJidential. It shall be
used only as required to respond to lhe slecilication requirements, and shall not be disclosed to any olher party.

X,,/ n

f  u,, t . , . l  .e\f ,^st {"r gu;[e

DESCRIPTION OF CHANGEBY.DATE APPD, DATE

ROCESS SYSTEMS INTERNATIONAL,INC. I SPECIFTCATION

NumberA V049-2-176PREPARED DATE APPROVED DATE

/?> nlsl
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,a
Tirle:

SPECINCATION FOR FILTERIN LIQUID NITROGEN SIJPPLY LINE

Supplier: Cambridge Valve and Fitting Co.

Mlnufecturer: Nupro

Description: Stainless steel filter with Kel-F gaske! male NPT

Pert Number: SS-8TF2-KG-230

Size: 1/2 inch

Tag Nos: SMl30, SMl3l, SM230, SM231, SM330, SM33l
' :: . SM430, SM530' SM63q SM63l, SM730, SM830

SPECIFICATION

Page Z of 3



' !TF" SERIES TEE TYPE REJIIOYABLE FILTERS (contlnu.dl
,  I  i tv r i  cAt  ActTtES

O t  x lc io l  ^x t lowCv:00?9
7'Ii I o its
r  1 1  0 2 1
i s t  I  oav

r r r  ' '  
I  c 1 ,

2 itlciox'MAx flow Cv=0 0.0
L 5 5  I  d i 3  

-Z HlCSor.||AI tl09 Cv=0 0'10

. qil l .-o,ti

r0 fl|ci0 -{lI. fl0w Cr=0 lE

a

o

o

T A B L E  O F  D I M E N S I O N S

. l

;*';,rt*ll,+lll,l"'*lll*:,',*f:[1:iJib:i$l1!f:iii,d:1',,,iil]]il1ll.,:..l..?,*I{;'.l,f:lJ#|H1t$'?1$������������������������������
rrlO,riens,ons are m rcrres - tor relere^ce only. subFcl lo chaige .0$er modeB qnnlhe bvpass 0qlr00 re avalable on spec a order

REPLACEMENT _ SINTERED & STRAINER ELEMENTS FOR "TF' '  & "F'!  SERIES FILTERS

I

a FTLTRATION DEFINITIONS
" . . - One micron equals 1/25000 inch ( 00004 inches/ 001
mm) Nlicrons are used lo indicale mean pore dlameler ol a
sinl;red element or mean oarticle diameter of f luid conlamlna'
tion. ' �  l  - - Thal porlion ol a l i l ter which actually-ltaps
fluid contamination. - tnit ial removal of 950/0 to
98o/o of parlicles larger than a given size. - , :
The actualarea available to flow in a fi l ter element i, - '  - i" i. ' ,  -

The accumulation ol solids deposited on a fi l ter elemenl trom'o SI I { ICBEO CONSTBUCTION
si^ le red  3r6  s rarn le3s  s leer  r r l le r  I
e lemen ls  n  no6 'na l  mrcron  s rzes
or  0 .5  lo  90 ,  l rap  par l ' . l l a le  :
con lamrDal 'on  In  ihe  lo t l !ous
maf i i x  (Maon, l 'ed  l3x  I  l

wt*E MESH CONSTRUCTtOI{
316 s la rn less  s ree l  mesh s t ra rner
ele.nents avarrabre in 40. f,i0. ?30
and 440 mrcron  s '?es  e i lec l rve ly

contam,na ion  lMaq lEd 2x . )

o

ELEMENT MATERIALS
. :  le re . ,  E l ' , r - , rn ls -316s ta in lesss tee l (0 .5 ,  2 ,  7 ,  15 .60and90
micron available) - Alloy 400 and Alloy C-276 available on
specialorder
lj irainrjr Elerntnis - 316 stainless sleelwire mesh, silver
brazed (40, 140, 230 and 440 micron available).

a

a

.21F. 0.094 2 4 I,t SWAGE LOK 29hz I

-21F4. 0 1 7 2 16femal€ NPT 2 1 l

.4TF. 0112 Va SWAGtL0K 2'5h, I

-LIF-t2.t a 172 % SWA6ELOK 2'1h2 23h? l

-41t2. 0 r72 ? 1 3 1 l

-----;= 7;1 0 172 v{ Fernale NPT 2 k l 1

a 112 I l

.6TF' 0.213 5 4 ls S!!A0EL0K 22ih2 23t 6 t , t

IT:I
,",,-l_-- J

L!1Pr0 " "rrlJ
, i16M'h:-  r  

-  
i"ars t: I

-6TF2- 0.250 6 4 .36 Ma,e NPI 2.13 1?W 21,6

.6TF.TW. 0.2r3 5.4 2 4 6

.8TF. 0 250 6 4 bSWAGILOK 3 / ,e 2 t .

.8tF2- 0 250 6.4 ,,b l,lat€ NPT 2!: 21,4

.8TF.TW 0 250 ztl'b

'Io o'd€r sDd. rnt.red e me^Is. ado 05. 2 I 15. 60o' an rs a (,'li' ro lhf .Fn'f r'
Add 10, l!0. ?JO 0 .40ln soe! r.a s,a'*t f Pmrnl tramnk SS !r r'17 SS 8' rr I



Title: SPECIFICATION FOR DERIIIIE VALVES FOR 80K PUMP SIIPPLY LINE

SPECIFICATION FOR
DERIME VALVES FOR EOKPT'MP SUPPLY LINE

FOR

LIGO VACUUM EQUIPMEI{T

Hanford, Washington
and

Livingstoq Louisiana

PREPARED BY:

QUALITY ASST'RANCE

TECHNICAL DIRECTOR:
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Title: 

spEcIFTcATIoN FoR DERTME vALvEs FoR EoK puMp suppt,y rrNE

Supplier: Cambridge Vatve and Fitring Co.

Manufecturcr: Nupro

Description: 
' 

Stainless steel plug valve with swagelok ends

PartNumbGr: SS-6P67

Size: 3/8 inch

Tag Nos: I{V100, HV108, tM50, HVl58, I{V200, IrV208, IM50,
r{v258, r{v300, r{v308, I{v350, trv358, rlv400, r{v408, rrv500-
IIV508, IIV600, try608, IM50,HV658, I{V700, IM08, HV800,
I{V808
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TABLE OF DIMENSIONS TECHNICAL DATA

O For a c0mplele Orderlng Number, use B lor brass. SS lor 316 stainless sleel, 0r S f0r carbon sleel as a prelix to the Basic 0rderinq Number
Examples: B'4P4T2r SS 4P4Ti S-8P6T4

@ 0irnensions shown wilh SWAGELoK nuls l inger-tioht, where applicable All dimensi0ns are in inches (except where rrr/n is indicaled)
- t0r r€lerence orly. subject l0 chanoe

g Eody oril ice 0.093 (2.4rnm).
ao Relerence Specifications: BS21 & lS0 7/1

v o 41- z- l-l^-l
? d .  ?  c 1

G)ll reverse tlow occurs, difler€ntial pressure E limited to 150 psi (10 ba0 max.
ln such cases, lhe valve should be aclualed quickly to prevent 0-Ring damage.

FLOWCAPACITYDATA
| | | Pre3suro 0r0p l0 AtnosDhet€ [40) 0rl I
l . * * 1 f f i
I oiiiirq | | rtJ0'F(2fq) | at79't(21"c) |
I  f i r m [ c l  l C v l l 0  1 5 0  1 1 0 0  l l 0  l 5 0  l l 0 0  l

1 . 2 p 4 1 2  1 1 . 0  1 1 1 . 3 0  I  3 0 0 r  |  5 3 . 2 0  |  3 . 1 6  I  7 . 0 7  |  1 0 . 0 0 1
l . 2 p 4 T 4  1 1 . 0  1 1 r . 3 0  1  3 0 . 0 1  |  5 3 . 2 0  |  3 . r 5  |  7 . 0 7 | 1 0 . 0 0  1
l 4 p 4 T  1 1 . 4  1 1 5 . 8 2  |  4 2 . 0 1  |  7 4 . 4 8  I  4 . 4 3  1  9 . 9 0 | 1 4 . 0 0  1
f<pr r r  I  r . c  l rs .az  |  +z .o t  I  ta .n  |  + ro l  s .so l  raoo l
|  -4p412 l0 .e l10.17 l  27.01 1 47.88 1 2.85 1 6.36 I  e .00 1
| .4p4T4 1 0.9 1 10.17 | 27.01 1 47.88 | 2.85 1 6.361 9.00 1
| -4P4T4.RT | 0.9 I 10.17 | 27.01 | 47.88 | 2.85 I 6.361 9.00 |
l -4p4T5 |  0e l r0 . i7  I  27.01 |  47.88 |  285 |  6 .36 1 e.001
l - 6 p 4 T  1 1 . 1  1 1 2 . 4 3  |  3 3 . 0 1  |  s 8 . 5 2  I  3 . 4 8  |  7 . i 8  I 1 1 . 0 0  1
l . 6 p 4 T . r i r M  l 1 4 l z s . s s l  6 9 . 0 2  1 1 2 2 3 6  |  i . 2 7 | 1 6 2 6  1 2 3 . 0 0 1
l - 4 p 6 T 4  |  3 6  1 4 0 . 6 8  |  1 0 8 0 3  l l 9 1 . s 1  1 1 1 . 3 8  |  2 s 4 6  |  3 6 0 0  1
| .0por I 7.0 | 79.0s | 210.06 1372.39 I 22.14 I 49.50 | 7000 |
l - 8 p 6 T  |  4 0 1 4 5 . 2 0  l 1 ? 0 . 0 3  1 2 1 2 . 7 3  1 1 2 . 6 5  1  2 8 2 8  1 4 0 0 0  1
l . 8 p 6 T 2  1 2 . 3  l 2 5 . e e  I  6 e . 0 2  I 1 2 2 . 3 6  |  7 . 2 7  1 1 6 2 6  1 2 3 0 0  I
l -8p6T4 I  2 .3 125.99 I  69.02 1122.36 |  7 .27 11626 1 23.00 1
| .rporu.nr I z.s lzs.gg | 6e.02 1122.36 | z.zz I to.zo I zr.oo I

| .12p6T.nrM |  4 .3 148.59 1129.03 1228.75 113.60 |  30.41 |  43.00 I

Plug Valves End Connec,lion8 - Dimenslons@

!asic@
0rdsrlng
llrnter

Plug 0rilicg

lnlet 0 lel A B 8l c D E F G
H

Her win. mn

.2P4r@

0.172 4.4

1/8 SWAGELOK 1.99 0.9s 0.99

0.45 0.37 1 .52 1.88

7t16

0.75

-2P4r2 1/8 Male NPT 0.76 0.76
.2P4r4 1/8 Female NPT 1.78 0.89 0.89
.4P47 1/4 SWAGELOK 2.17 1.08 1.08 9i 16
-4P4T1 1/4 Mal€ NPT 1/4 SWAGELOK2.03 0.95 1.08 9/16

-4P4r2 1/4 lt/lale NPT 1.90 0.95 0.95
-4P414 '114 Female NPT 2.09 1.05 1.05
.4P4T4-RT 1/4 Female ISO/8SP Taperedo 2.21 1 . 1 1 1 . 1 1
-4P4T5 1/4ll lale NPT 1/4 F€male NPT 2.00 0.95 1.05
-6P47 3/8 SWAG€LOK 2.29 1 . 1 4 1 . 1 4 1 1 / 1 6

-6P4T-[ u 6mm SWAGEL0K 2.17 1.08 1 .08 14mm
-4P6T4

0.28r 7.2

1/4 Fernal€ NPT 2.38 1 .19 1 . 1 9

0.66 0.56 2.13 2.49 1.50 1 1 2

-6mT 3/8 SWAGELOK 2.66 1.33 1.33 11i 16

-8P6r 1/2 SWAGELOK 2.88 1 .44 1 .44 7/8
-8P6T2 1/2 l\,4ale NPT 2.64 1.32 1.32
-8P6T4 1 nFemaleNPT 2.88 1 .44 1.44
.8P6T4.BT 1/2 Female IS0/BSP Taperedo 3 .14 r.57 1.57
-10P6T-[,1tV 10mm SWAGELoK 2.68 1 .34 1 .34 19ntnl

-12P6T-lMlvl 12mm SWAGEL0K 2.96 1 .48 1 1 8 22nillg
Qev
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Title: SPECIFICATION FOR BAKEOUT SYSTEM PERSOI{NEL COMPUTERS

SPECIFICATION FOR

BAKEOUT SYSTEM PERSONNEL COMPUTERS

FOR

LIGO VACWM EQUIPMENT

Hanford Washington
and

Livingston, Louisiana

PREPAREDBY:

QUALITY ASSURAI{CE:

TECHMCALDIRECTOR:

PROJECT MAI{AGER:

Information contained in this specification and its attachments is proprietary in nature and shall be kep confidential. It shall be
used only as required to respond to the specification requirements, and shall not be disclosed to any oth€r party.

REVLTR.I BY-DATE I APPD.DATE DESCRIPTION OF CHANGE

OCESS SYSTEMS INTERNATIONAL. INC. SPECIFICATION

NumberA V049-2449
-b- 

B^ (. 1- zG5 / ,
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rl e spEcIFIcATIoN FoR BAKEour sysrEM pERsoNnEL coMprrrrRs

l. Gateway 2000 Personnel Computers witl the following :

- Intel 120 Pentium Processor

16MBEDODRAM

- 256L pipelined bwst SRAM cache

- 1.2 GB llmsEIDEWestemDigitalHD

- PCI Enhanced IDE interface

- PCI local-bus graphics with 2MB DRAM

- 6X CD-ROM withEIDE interface

- 3.5- i.44 MB DD

- 17" CrystalScan Monitor

- Slots: (2) l6-bitISA, (3)32-bitPCI, (l)PCI/ISA

Desktop Case

- 
' 

104+Keyboard 0.lO ANYKEY)

- Microsoft Mouse

- MicrosoftNT Workstation 3.51

Microsoft Office Pro 95

- Gateway Gold Premium Service(3 year on-site)

SPECIFICATION
umbcrA 

vo49-2
ol-L
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Title: SPECIFICATION FOR BAKEOUT SYSTEM TIDRMOCOUPLE MEASUREMENT
SYSTEM

I

SPECIFICATION FOR

BAKEOUT SYSTTM TIIERMOCOTJPLE MEASUREMEI'IT SYSTEM

FOR

LIGO VACUTJM EQIIIPMENT

Hanford, Washington
and

Livingston, Louisiana

PREPARED'BY:

QUALITY ASSURANCE:

\ TECIINICAL DIRECTOR:
,

PROJECTMANAGER:

-D O' ln^- i u) cdt2z:"^--

h te, t . , t * i -  D 8a<zay

Information contained in this specification and its attachnents is proprietary h nature and shall be kept confidential. It shall be
used only as required to respond to the specification requirements, and shall not be disclosed to any ottrer party.

z Qo ,,t r, ', h Lu) l- i:-<:,'rg .:-:: . 4 o2;:z
/J_ 'Pn 

eh4tz 'D , I* rw) 7-s'-: l  .1. P-v.hs," bEO ?+6os\l
d @s t/sc/sz n. h^ tLL) Tsso-! J1, E)","hs- Dfn # C,$L
- -

IEVLTR. BY-DATE APPD. DATE DESCRIPTION OF CHANGE

Fnocrss sysrnnns rircrrRNarroNAl. rNC. SPECIFICATION

INITIAL
APPROVALS

,REPARED DATE IAPPROVED DATE

,/an/%lz in,"-, i-zt" rL
NumberA V049-2-050 Rev.

4
l o f : -



SPECIFICATION FOR BAKEOUT SYSTEM TI{ERMOCOT'PLE
MEASI,JREMENT SYSTEM

1. VO Tech Thermocouple Measurement System As Follows :

a) (l) TEMPSCAN-I000A
Hi speed thennocouple measurement Main Chassis

b) (1)E)(P/r1A
10 siot expansion chassis for Tempscan/l000A, includes rackmowrt kit and
CA-35-l master/slave cable

| ") (7) TEMPTC-32A
32 Channel T/C Scanning Module for Non-Grounded T/C's

NOTE: 2 year warranty standad

SPECIFICATION

P{a - ot



Title: SPECIFICATION F OR BAKEOUT SYSTEM T/C MEASUREMENT PLC INTERFACE

7

SPECIF'ICATION FOR

BAKEOI/T SYSTEM T/C MEASUREMENT PLC INTERFACE

FOR

LIGO VACUUM EQTIIPMENT

Hanford, Washington
and

Livingston, Louisiana

PREPAREDBY:

QUALITY ASSURANCE:

7 TECHNICALDIRECTOR:

PROJECTMANAGER:

-7. 
lt . ln- ttD bZA'-*

P-.1 . )r Yr R-.d E Ac- LE>

Information contained in this specification and its attachments is proprietary in nature and shall be kept confideltial. It shal be
used only as required to respond to the specification requirements, and shall not be disclosed to ary other pdty.

a-"A,-/,-.

FE '*l::t fit"i?,t/aa/26
a rtQs t/tJ<t 'D. 

)'.- zat ) \SSwo f-eru ?saruo<4 \Eo*os5t
REVLTR. BY-DATE APPD. DATE DESCRIPTION OF CHANGE

BOCESS SYSTEMS INTERNATIONAL, INC.
= SPECIFICATION

IMTIAL
APPROVALS

PREPARED DATE

rzru ,/r/N
APPROVED DATE
-D. 

h.&r.i i-1i"-<I6
NumberA V049-245't Rev.

L
Page l of$



SPECIFICATION FOR BAKEOUT SYSTEM T/C MEASTJREMENT PLC
Title INTERFACE

Allen-Bradley PLC Interface Modules As Follows :

l .  l7?l-DMC
Control Co-Processor Main Module with 256 KBYTE

z

o

(D

I snecrFrcAnolI
v049-2-01

[Numb€iA ltur
of



Titte: SPECIFICATION FOR BAKEOUT SYSTEM PC - ALLEN BRADLEY PLC INITRFACE
MODULE FORLIGO

SPECTFICATION FOR

BAKEOUT SYSTEM PC - ALLEN BRADLEY PLC INTERFACE

FOR

LIGO VACUUM EQUIPMENT

Hanford, Washington
and

Livingstor\ Louisiana

ACz

ELECTRICAL:

MANAGER:

PROJECTMANAGER:

Lnformation contained in this specificatibn aed its attachments is proprietary in nanre and shall be kept confidential. It shall be
used only as required to respond to the specification requirements, and shall not be disclosed to any other party.

'b 
4.l,aafld/a--a

LTR.I BY-DATE I APPD, DATE

OCESS SYSTEMS INTERNATIONAL. INC.

Number V049-2-'057

D  W - , o ,  a -  Z / _ Wfls a/a r/s
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TiIIA SPECIFICATION T'OR BAKEOUT SYSTEM PC -ALLEN BRADLEY
PLC INTERFACE MODTTLE FORLIGO

PC - Allen Bradley PLC lnterface Module as Follows:

1. 1784 -KTX

DH+, DH-485, REM VO lnterface Module

z
3

o

o

I seecrFrcATror{

ffi
I A vo4e'2-os7

Rev.
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Title: SPECIFICATION FOR BAKEOUT SYSTEM PC - INTERFACE SOFTWARE FOR LIGO

,

SPECIFTCATION FOR

BAKEOUT SYSTEM PC - INTERFACE SOFTWARE

FOR

LIGO VACurrM EQTTTPMENT

Hanford, Washington
and

Livingstorq Louisiana

UCz

. 
ELECTRICAL:

, DIRECTOR:

PROJECTMANAGER:

Information contained in this specification and its attachments is proprietary in mture and shall be kept confidential. It shall be
used only as required to respond to the sp€cification requirements, and shall not be disclosed to any other party.

-)'n 
lu-t"lrJ '@tP'-

6- PPS lcrlS C; /(Lg /6A/, ,*a.; :  / . !€ ::: .-;::' r*e:
/q /s.<o-.O ,P-," F.,-/n'o trr=r:.# na69

nrf rrn. BY-DATE APPD. DATE DESCRIPTION OF CHANGE

PROCESS SYSTEMS INTERNATIONAL, INC.
\

SPECIFICATION

7 nurrnr
APPROVALS

PREPARED DATE

P[8 a/au/x
APPROVED DATE

,r/a4 2/ry'taNumber V04s-2-058 

1., i

Page I of-_.|



SPECIFICATION FOR BAKEOUT SYSTEM PC - INTERFACE
TiIIe SoFTWARE FoRLIGo

I tC - lnterface Software running on Windows NTi95 as follows:
I

A. Full Function Runtime SCADA node including:

i. Distributed Networkine

ii. scADA

iii. Objea Graphics

iv. HistoricalTrending/Collection

v. DDE Client/Server

vi. Excel Macros

vii. Batch Blocks

I B. ABK VO driver for Windows 954{T (only I required for entire project)
I
I
I C. Cyberlogic Windows 95 driver

) l
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o

I
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I  SPECIFTCATIOlrl
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Title: SPECIFICATION FOR FLOW METER

SPECIFICATION

FOR

FLOWMETER

LICO VACUUM EQUIPMENT

Hanford, Washington
and

Livingston, Louisiana

PREPARED BY

ELECTRICAL

QUALITY ASSURANCE

TECIINICAL DIRECTOR 41- \pr* ccU a!4--.^

PROJECT MANAGER

Information contained in this specification and its attachments is in nature and shall be kept confidential, It shall be
used only as required to respond to the specification requirements and shall not be disclosed to any other pany.

w q-L-qL 6.&"Jrl.,,.quiEv*€l frt- ?vtuc++rs{ let" >A + J58
o fn 4)-qL 6tg*x.s.a!,ib,erset {fi, foz ?rrL }€D # l-F(. .

REV LTR BY-DATE APP-_DATE DESCRIPTION OF ACTION

PROGESS SYSTEMS INTERNATIONAL. INC S P E C I F I C A T I O N

INITIAL
APPROVALS

PREPARED BY

fu*
DATE

5-I-qL
4FPBOVED BY DATE

\Y'l\nt^- S-)-qu A vo49-z-079
Number Rev

l
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SPECIFICATION FOR FLOW METER

TABLE OF CONTENTS

1.0 SCOPE

2.0 CODES AND STANDARDS

3.0 GENERALREQUIREMENTS

4.0 MARKING

5.0 RESPONSIBILITY

6.0 REQUIREDDOCUMENTATION

7.0 TNSPECTION

8.0 PREPARATION FOR SHIPMENT

ATTACHMENTS

A) LIGO QUALITY ASSURANCE REQUIREMENTS SUMMARY

B) DATASHEET

C) SPECIFICATION FOR EQUIPMENT PURCHASE COMMERCIAL

REQUIREMENTS: SPEC.# V 049-2-03 4

S  P E C I F I C A T I O N

A vo49-z-oi9
:: v0492079 Doc Page 2 of 6
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SPECIFICATION FOR FLOW METER

I.O SCOPE

This spebification co,iers the minirnum requirements for the design, materials, fabrication,
assembly, inspection, testing. preparation for shipping, shipment and delivery of instrumentation
for the LIGO vacuum system.

The following specifications refer to the Buyer - Process Systems Intemational (PSI), the
Owner - Califomia Institute of technology in partnership with Massachusetts Institute of
Technology, under a grant fiom the National Science Foundation, and Vendor/Seller. The
Vendor/Seller is the successful system bidder.

The Vendor shall be responsible for updating any and all references to codes and other standards
to reflect the requirements of the latest editions in effect on date ofpurchase order except as
noted.

All attachments are incorporated herein by reference and made a part of this specification.

?.0 CODES AND STANDARDS

2.1 Prioritv ofCodes and Standards

1 . Codes

2. Staldards

3. Data Sheets

4. This Specification

2.2 All conflicts shall be brought to the attention ofPSI for a written resolution prior to award
of a purchase order. If more than one document applies to a technical requirement, the
more stringent requirement shall have precedence.

2.3 The assembly shall comply with applicable parts of latest editions of publications by the
following organizations:

American National Standards Institute, Inc. (ANSI)

Code of Federal Regulations (CFR) Title 47 , Paft 15

Electrical Standards for Industrial Machinery (NFPA 79) unless otherwise indicated

S P E C I F I C A T I O N

A vo4s-2-079
:l' voagro?9 Doc Page 3 of 6
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SPECIFICATION FOR FLOW METER

Factory Mutual (FM)

Federal Communications Commission (FCC) Part 15

Institute ofElectrical and Electronics Engineers (IEEE)

Insulated Cable Engineers Association (ICEA)

National Electric Code (NFPA 70)

National Electrical Manufacturers Association (NEMA)

Underwriter's Laboratories (UL) or equipmenl and installation standards by other
nationally recognized testing companies

3.,0 CENERALREOUIREMENTS

3.1 The overall process and mechanical requirements for this specific application are given
in data sheets attached to this specification.

3.2 The equipment shall be designed for a minimum serviceable life of 20 years.

3.3 Vendor shall specify all bolt torque requirements in the equipment operating and
maintenance manual.

3.4 Instrumentation shall be of industrial quality and shall be subject to the acceptance ofthe
Buyer.

3.5 External carbon steel surfaces shall be cleaned and painted. The Vendor's standard is
acceptable if it meets specification requirements and is compatible with federal standard
209 class 50.000.

4.0 MARKING

Plates are to be stamped to show the following information:
a. Manufacturer's name, catalog number
b. Serial number
c. Adjustable range
d. Ma.ximum working pressure
e. Set range
f. Output signal
g. Tag number (as listed on attached data sheet)
h. Tags may be permanently attached or attached with a stainless steel wire.

S P E C I F I C A T I O N

A vo49-2-079
Page 4 of 5l: vo492o?9 t'oc
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SPECIFICATION FOR FLOW METER

5.0 RESPONSIBILITY

The Sellirr shall be comp.letely responsible that the equipment and./or material fumished under this
specification is ofhigh quality in every respect, with first-class workmanship throughout and
entirely suitable for the purpose outlined herein or reasonably inferred therefrom. Therefore, if
any requirement ofthis specification is deemed by the Vendor/Seller to be unacceptable or
technically inconect, he shall specifically delineate his objections and the reasons therefore in his
proposal so that they may be resolved before the order is placed. In all respects, the Seller, by
accepting the order, shall be deemed to have agreed that conformance with the requirements ofthe
specification will not prejudice in any way the Buyer's right under warranty.

6.0 REOUIREDDOCUMENTATION

Vendor shall fumish documentation in accordance with specific inquiry, requisition and purchase
order requirements. All Vendor documents shall bear the purchase order number and PSI's
equipment tag number. The following is a list of minimum documentation required:

5.1 MECHANICAL DATA REQUIREMENTS

Outline dimension drawings and weight.

5.2 MANUALS

Five (5) copies of operational/maintenance manuals.

5.3 TESTREPORTS

Calibration report.

7 .O INSPECTION

The responsibility for inspection rests with the manufacturer; however, the Buyer, Owneg
Government, and Owner representatives reserve the right to conduct a non-escort inspection of
equipment at any time during fabrication to assure that the materials and workmanship are in
accordance with this specification. This will include access to fabrication, assembly, cleaning and
testing areas for the pulpose of monitoring activities.

S P E C I F I C A T I O N

A vo4g-2-o7g
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SPECIFICATION FOR FLOW METER

E.O PREPARATION FOR SHIPMENT

8.1 Iiems ihall be completely drained and dried.

8.2 Bolted connections shall be made up before shipment.

8.3 Aluminum plate shipping covers shall be attached with bolts to flanged connections, and
with suitable attachments to other corirections.

8.4 Units shall be completely covered for protection against the ambient and weather
conditions expected during transportation. Units shall be adequately protected for
unsheltered storage at the sites.

8.5 The Vendor shall have a signed "Release for Shipment" form provided by the Buyer's
Quality Assurance representative prior to fi:ll or partial shipment ofproducl.

8.6 Shipping cmtes shall have the Buyer's purchase order number, Vendor's name and list of
tag numbers or part numbers on the outside of each crate.

S P E C I F I C A T I O N

A vo49a-079
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I oISA s2o
Specification Forms for hocess Measurement and Control
Instruments. Primaw Elements and Control Valves

t

]

t

I
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3 R"CAS 9y(itsni ilrTt\L$An-isilAL,

A?,r'i#,t1*Ji  
" g . t

ROTAMETEFS
(VARIABLE AR€A F LOWMETERS}

sneer /  or 3
SFEC- NO.

va+1-2- 011
REV.

INO BY DATE REVISION
q .c  -qb I CONTRACT OATEq-641

HELI.  P,() ,

8Y
FZ

CBK'D
kfrE-

APPR.

1
2

3
4

GENERAL :

7
at

1 0
l l

Tag Number FI-  tb4 FI -1,q.) Fr- 20.1 F -Jgl
Seruic€

Nt|nooal6pt Njfizo$ari 6A.g dll"ieo@6As i*&o6dd Gr6.
Line No./Veisel No, 112J.7 l lSo e4a
Fufiction
Mounting ,6" ueT Atax.nttl hSntJPI HoabfiL t,S"NPf Ha)lo,.#'t l,S"tt/[ Ho4anfu
Pov'rer Supply
Conn. Size I Tvpe
l f l ler Dir.  lourlet Dir. 'EPf lzrGt+4 wfif PteT Le?f I Pr1al.�, L C ? 1 El6rif
Fitt ing Material
Packing or O-Ring Mtl. gftIrLar€W{L e-l#tL tE fuPlL ti-ttrflE^E 7ffifl-- EffttLa're tuatL
Enclosure Type

l 4
METER 15

1 e

Siae I Float Guide
Tube Mtl.  I  Float Mtl.
Mete. Scale: L€ngrh & Type
Meter Scale Range 6-13 Mb I l -Ddo sr,, H O-/2ooo SCtt+ D -l)aoo 3<l>r1
Meter Faqtor
Rated Accuracy a -? lt F4 ' 3 T  F I + z %  t r J t s z  "
Hydraulic Calib. Required

t 1 9

FLUID  DATA

n

F lu id
Color or Transpar€nca
Maximum Flow R6te /t Dnd sc?l] Lzoeo scFH Ebao tcFH lsDao 51F
Norm Flow I Min Flow l&.9 Sc.Frl VtSoStfi h.slH &1
Oper. Sp€cif ic Gravitv (Lia)
Max Ooer. Viscositv
Op€r. P.ess. I Oper. Temo. loBfG w6w loPSIA ltsEgL'F /o RI6l-lt' ?['F pBtc .EKqL'F
Oper. Density {Gases}
Srd. D€nsity I Mol. Wgr.
Max. Allor4€ble Press. Drop 5 , d >STE .r, o rtt 6 ,t,o PstO 3, O ?J= {t
Dz3lf.^l ?QEq(JQ.E t0 2s tb to Fit b /O P{jd /b Ptj e

Exr :l
Extension Well  Mtl ,
Gasker Mrl.

32
XMTR 33

34

Transmrtter Oulput
[.ans. Enclo6ure Class
Scale Bange

ALARM : :
3 l

No. of Contacts I  Form
Raring I Housing
Ac t i on

40
41

OPTIONS
42

43a

Valve Size & Material
Valve Location
Consr. Dit l .  Relay Mtl,
Purg€ Merer Tubing
,Airset

4
45

47,

Manufacturel ER}OO E4D<9 EP.Db ab@
Model Number 19 t t -M--At y n - 0 b - T t s l L t l - D t t - T l .a.* t t-at -71
Tube Number
Float Number

Notes:

rsa FoRM S20.22

t
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Specification Forms for Process Measurement and Control
Instruments. Primarv Elements and Control Valves

ROTAMETERS
IVARIABLE AREA FLOWMETEFS)

R€VIS ION

GENERAL  :tr
7

s
1 0

Lioe No./Vessel No,

1 1

1 4
METER 15

1 9
20
21
22

LUI D DATA 24

m
27

29
Max. Al lowable Preas-

rans. Enclosure Class

A L A R M

oPTtoNs 42

Valve Size & Mat€rial

Coosr. Oiff  .  Rerev Mil .
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Specification ForrrLs for hocess Measurement and Control
Iostruments, Prirnary Elements and Control Valves

ROTAMETERS
(VARIABLE AREA FLOWMETERSI
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SPECIFICATION FOR DIT'IMRENTIAL PRESSURE GAUGES

SPECIFICATION

FOR

DIFFERENTIAL PRESSTJRE GAUGES

LIGO VACWM EQTIIPMENT

Hanford, Washington
and

Livingsto4 Louisiana

PREPARED BY

ELECTRICAL

QUALITY ASSURANCE

TECHNICAL DIRECTOR

PROJECTMANAGER

]rtr..^- t ieJ

Information contained in this soecification and its attachments is in naure atrd shal] be kept confideotial. It (hill be
used only as required to respond to tbe specifcation requirements ald shall not be disclosed to any other party.

DESCRIPTION OF ACTION

S P E C I F I C A T I O NPROCESS SYSTEMS INTERNATIONAL, INC
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ritle: SPECIFICATION FOR DIFFERENTIAL PRESSURE GAUGES
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ritle: SPECIFICATION FOR DIFFERENTIAL PRESSURE GAUGES

r.0 scoPE

This specification covers the minimum requirements for the desigrq materials, fabricatiorL
assembly, inspectio4 testng, prepantion for shipping shipment and delivery of instrumentation
for the LIGO vacuum system.

The following specifications refer to the Buyer - Process Systems lntemational @SI), the
Owner - California Institute of technolory in partnership with Massachusetts Institute of
Technology, under a grant from the National Science Foundatio4 and Vendor/Seller. The
Vendor/Seller is the successful system bidder.

The Vendor shall be responsible for updating any and all references to codes and otler standards
to refleci the requirements ofthe latest editions in efect on date ofpurchase order excep as
noted.

All attachments are incorporated herein by reference and made a part ofthis specification.

2.0 CODES AND STANDARDS

2.1 Prioritv ofCodes and Standards

1 . ; C o d e s

2. Standards

3. Data Sheets

4. This Specification

2.2 All conflicts shall be brought to the attention ofPSI for a written resolution prior to award
of a purchase order. Ifmore than one document applies to a t€chnical requirement, the
more stringent requirement shall have precedence.

2.3 The assembly shall comply with applicable parts oflatest editions of publications by the
following organizations :

American National Standards Institute, Inc. (ANSI)

Code ofFederal Regulations (CFR) Title 47, Part 15

Electrical Standards for krdustrial Machinery NFPA 79) unless otlerwise indicated

S P E C I F I C A T I O N

Page 3 of 6D vo4go€8.Doc
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TitIE: SPECIFICATION FORDIFFERENTIAL PRESSURE GAUGES

Factory Mutrial (FM)

Federal Communications Commission (FCC) Part 15

lnstitute oIElectrical and Elecuonics Engineers (IEEE)

Insulated Cable Engineers Association (ICEA)

National Electric Code Q{FPA 70)

National Electrical Manufacturers Association (NEMA)

Underwriter's Laboratories (UL) or equipment and installation standards by other
nationally recognized resting companies

3,.0 GENERALREOUIREMENTS

3.1 The overall process and mechanical requirements for this specific application are given
in data sheets attached to this specification.

3.2 The equipment shall be designed for a minimum serviceable iife of 20 years.

3.3 Vendor shall specifu all bolt torque requirements in the equipment operating and
maintenance manual.

3.4 Instrumentation shall be of industrial quality and shall be subject to the acceptance of the
Buyer.

3.5 Extemal carbon steel surfaces shall be cleaned and painted. The Vendor's standard is
acceptable if it meets specification requirements and is compatible with federal standard
209 class 50,000.

4.0 MARKING

Plates are to be stamped to show the following information:
a. Manufacturer's name, catalog number
b. Serial number
c. Adjustable range
d. Maximum working pressure
e. Set range
f. Output signal
g. Tag number (as listed on attached data sheet)
h. Tags may be permanently attached or attached with a stainless steel wire.

S P E C I F I C A T I O N

A vo49-2-088
Page 4 of 6.l- vo49zo38 Doc
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Title: SPECIFICATION FORDIIFERENTIAL PRESSURE GAUGES

5.0 RESPONSIBILITY

The Selier shall be completely responsible that the equipment and.ior material furnished under this
specification is of high quality in every respect, with first-class workmanship tlroughout and
entirely suitable for the purpose outlined herein or reasonably inferred therefrom. Therefore, if any
requirement ofthis specification is deemed by tle Vendor/Seller to be unacceptable or technically
incorrect, he shall specifically delineate his objections and the reasons therefore in his proposal so
that they may be resolved before the order is placed. ln all respects, the Seller, by accepting the
order, shall be deemed to have agreed that conformance with the requirements oftle specifcation
will not prejudice in any way the Buyer's right under warranty.

6.0 P€OUIREDDOCT]MENTATION

Vendor shall fumish documentation in accordance with specific inquiry, requisition and purchase
order requirements- All Vendor documents shall bear the purchase order number and PSI's
equipment tag number. The following is a list of minimum documentation required:

5.1 MECHAMCALDATAREQUIREIvIENTS

Outline dimension drawings and weight.

5.2 i'MANUALS

Five (5) copies of operationaVmaintenance manuals.

5.3 TEST REPORTS

Calibration report.

7,0 INSPECTION

The responsibility for inspection rests with the manufacturer; howwer, tlre Buyer, Owner,
Government, and Owner representatives reserve the riglrt to conduct a non-escort inspection of
equipment at any time during fabrication to assure tltat the materials and workmanship are in
accordance with this specification. This will include access to fabricatioq assembly, cleaning and
testing areas for the purpose of monitoring activities.

S P E C I F I C A T I O N
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ritle: SPECIFICATION FOR DIFFERENTIAL PRESSURE GAUGES

8.0 PREPARATION FOR SHIPMENT

8.1 iiems ihall be completely drained aad dried.

8.2 Bolted connections shall be made up before shipment.

8.3 Aluminum plate shipping covers shall be attached with bolts to flanged connections, and
with suitable attachments to other connections.

8.4 Units shall be completely covered for protection against the ambient and weatler
conditions expected during transportation. Units shall be adequately protected for
unsheltered storage at the sites.

8.5 Shipping crates shall have the Buyer's purchase order number, Vendor's name and list of
tag numbers or part numbers on the outside ofeach crate.

S P E C I F I C A T I O N

A vo49-2-osg
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Tifle: SPECIFTCATION FOR LEVEL TRANSMITTERS

SPECIFICATION

F'OR

LEVf,L TRANSMITTERS

LIGO VACT]IIM EQUIPMENT

Hanford, Washington
and

Livingsto4 Louisiana

PREPARED BY

ELECTRICAL

QUALITV ASSURANCE

TECHMCALDIRECTOR \ . O 7,-1'-4-te1-' !  - ,--.

PROJECTMANAGER

Information contai.ned in this soecification and its attachrnents is and sball b€ I<eDt confidential. It shall b€
used only as required to respond to the specification requirements and shall not be disclos€d to ary othe( party.
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SPECIFICATION FOR LEVEL TRANSMITTERS

1.0 scoPE

This specification covers the minimum requirements for the design, materials, fabricatio4
assembly, inspection, testing, preparation for shipping, shipment and delivery of instrumentation
for the LIGO vacuum system.

The following specifications refer to the Buyer - Process Systems lnternational (PSI), the
Owner - Califomia Institute of technology in partnership with Massachusetts lnstitute of
Technology, under a grant from the Nationai Science Foundatior\ and Vendor/Seller. The
Vendor/Seller is the successfirl system bidder.

The Vendor shall be responsible for updating any and all references to codes and other standards
to reflect the requirements ofthe latest editions in effect on date of purchase order except as
noted,

All attachments are incorporated herein by reference and made a part ofthis specification.

2,0 CODES AND STANDARDS

2.1 Prioriw ofCodes and Standards

1. Codes

2. Standards

3. Data Sheets

4. This Specification

2.2 All conflicts shall be brought to the attention ofPSI for a written resolution prior to award
of a purchase order. Ifmore than one document applies to a technical requirement, the
more stringent requirement shall have precedence.

2.3 The assembly shall comply with applicable parts oflatest editions ofpublications by the
following organizations:

American National Standards Institute, Inc. (ANSI)

Code of Federal Regulations (CFR) Title 47,Pafi 15

Electrical Standards for Industrial lMachinery (NFPA 79) unless otherwise indicated

S P E C I F I C A T I O N

D !!ay2o8g-Doc Page 3 of 6
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SPECIFICATION FOR LEVEL TRANSMITTERS

Factory Mutual (FM)

Federal Communications Commission (FCC) Pafi 15

Institute of Electrical and Elecnonics Engineers (IEEE)

Insulated Cable Engineers Association (ICEA)

National Electric Code Q.{FPA 70)

National Electrical Manufacturers Association (NEMA)

Underwriter's Laboratories (UL) or equipment and installation standards by other
nationally recognized testing companies

3,.0 GENEMLREOUIREMENTS

3.1 The overall process and mechanical requirements for this specific application are given
in data sheets attached to this specification.

3.2 The equipment shall be designed for a minimum serviceable life of 20 years.

3.3 Vendor shall speciff all bolt torque requirements in the equipment operating and
maintenance manual.

3.4 Instrumentation shall be of industrial quality and shall be subject ro the acceptance ofthe
Buyer.

3.5 Extemal carbon steel surfaces shall be cleaned and painted. The Vendor's standard is
acceptable if it meets specification requirements and is compatible with federal standard
209 class 50,000.

4.0 MARKING

Plates are to be stamped to show the following information:
a. Manufacturer's name. catalos number
b. Serial number
c. Adjustable range
d. Maximum working pressrre
e. Set range
f Output signal
g. Tag number (as listed on aftached data sheet)
h. Tags may be permanently attached or attached with a stainless steel wire.

S P E C I F I C A T I O N

A vo4s-z-olg
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SPECIFICATION FOR LEVEL TRANSMITTERS

5.0 RESPONSEILITY

The Seller shall be completety responsible that the equipment and./or material fumished under this
specification is ofhigh quality in every respect, with first-class workmanship throughout and
entirely suitable for the purpose outlined herein or reasonably infened therefrom. Therefore, if any
requirement ofthis specification is deerned by the Vendor/Seller to be unacceptable or technically
incorrec! he shall specifically delineate his objections and t}re reasons therefore in his proposal so
that they may be resolved before the order is placed. In all respects, the Seller, by accepting the
ordeq shall be deemed to have agreed that conformance with the requirements ofthe specification
will not prejudice in any way the Buyels right under warranty.

6.0 REOTIIREDDOCIIMENTATION

Vendor shall furnish documentation in accordance with specific inquiry, requisition and purchase
order requirements. All Vendor documents shall bear the purchase order number and PSI's
equipment tag number. The following is a list of minimum documentation required'

5.1 MECHAMCALDATAREQLJIREIvIENTS

Outline dimension drawings and weight.

5,2 .MANUALS

Five (5) copies of operationaVmaintenance manuals.

5.3 TEST REPORTS

Calibration report.

'I.Q INSPECTION

The responsibility for inspection rests with the manufacturer; howwer, the Buyer, Owner,
Government, and Owner representatives reserve the right to conduct a non-escort inspection of
equipment at any time during fabrication to assure that the materials and workmanship are in
accordarce with this specification. This will include access to fabricatioq assembly, cleaning and
testing areas for the purpose of monitoring activities.

S P E C I F I C A T I O N

Page 5 of 6b vo49fla9.Doc



o

fo

o

o

a

a

a

o

'o

I

SPECIFICATION FOR LEI'EL TRANSNtrTTERS

8.0 PREPARATION FOR SHIPMENT

8.1 Iiems shall be completely drained and dried.

8.2 Bolted connections shall be made up before shipment.

8.3 Aluminum plate shipping covers shall be attached with bolts to flanged connections, and
with suitable attachments to other connections.

8.4 Units shall be completely covered for protection against the ambient and weather
conditions expected during transportation. Units shall be adequately protected for
unsheltered storage at the sites.

8.5 Shipping crates shall have the Buyer's purchase order number, Vendor's name and list of
tag numbers or part numbers on the outside of each crate.

S P E C I F I C A T I O N
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ATTACHMENT "B''
INSTRI]MENT I}ATA SEEDT LIGO
LEVEL TRANSMITIER PRTSSI]RE - V049-2-089. Rev
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TAGNI]MBER LT-300 LT-350 LT-400 LT-500
FLOW SHEET NO. v049{406 v049{{06 v049{-006 v049.0-006
LINENI]MBER

SERVICE MTROGEN NITROGEN NIIROGEN NITROGEN
ELI'ID LIQIJID LIOI.JID LIOI,JID LIQI,JID

PRESSIJP-E PSIG l0 to 25 l0 to 25 10 to 25 l0 to 25
TEMPERATURE DEGREESF 15 to 96 15 to 96 15 ro 96 15 to 96
ADruSTABLERANGE INH,O 0 to 150 0 to 150 0 to 150 0 to 150
CALIBRATED RANGE INH.O 4 1 4l 4 l 4 l

TYPE: CAPACITANCE / OTHER CAPACIIANCE CAPACITANCE CAPACITA}'ICE CAPACITANCE

OUT?UT 4to20nA 4 to20nA 4to20mA 4to20rA
READOUT %ler'rel n/olqel % level o/olevel

ENCLOSI,'RE NEMA RATING REOD. 4 ,l

MATERIAL: FLANGES / CAPSULE cs SST cs SST CS ssr CS SST

MATERTAL: NUTS &BOLTS SST SST SST SST
PRESSI,JPiE RATING PSIG 50 50 50 50
MA)CMIJM D.P. RATING INH"O 50 f,U JU JO

CAPSULEFILL Silicone Silicone Silicone Sitcone
PROCESS CONNECI'IONS r/2"NPT I/2'NPT I/2'NPT 12"NPT
MINIMTJM ACCURACY REOD. 0.25o/o 0.25Yo 0.25Yo 0.250/o

SMART HffTRONICS REOD. NO NO NO NO
€\I MOUNTINGBRACKET REOD YES YES YES YES

CONDUTT CONNECTION STTF 1/2- NPT r/2'NPT 1/2'NPT I/2" NPT

QUANTTTY 1 I I

MANUFACTT]RER Rosemoud Rossnount Ros€mount Rosmount
MODEL llstDP 4 E 52 84 Q4 l l 5 tD?4E528404 l l s lD?485284Q4 I r5lDP 4E 52 84 Q4

BY DATE NOTES

INSTRUMENI EI.IGINEER
N.IGINEERING APFG.OVAL

PROJECT APPROVAL
REVISION NO. DATE APP. APP. APP.

a
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Title: SPECIFICATION FOR PRESSURX TRANSMITTERS

SPECIFICATION

FOR

PRESSI]RE TRANS}trTTERS

LIGO VACTITM EQUIPMENT

Hanford, Washington
and

Livingstoq Louisiana

PREPARED BY

ELECTRICAL

QUALTTY ASSURAI\CE

TECHMCAL DIRECTOR ' -D. a lr"- t u-J

PROJECTMANAGER

Information contained in this specification and its attachmex s is in natuIe and shall be kept corfid€ntial. It shall be
wed only as required to respond to the specification requirements and shall trot b€ disclosed to any other paJty.
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SPECIFICATION FOR PRESSURE TRANSMITTERS

1.0 scoPE

This specfication covers the minimum requirements for the design, materials, fabrication,
assembly, inspectiorq testing, preparation for shipping, shipment and delivery of instrumentation
for the LIGO vacuum system.

The following specifications refer to the Buyer - Process Systems Intemational (PSD, the
Owner - California Institute of technology in partnership with Massachusetts Institute of
Technology, under a grant fom the National Science Foundatio4 and Vendor/Seller. The
Vendor/Seller is the successful system bidder.

The Vendor shall be responsible for updating any and all references to codes and other standards
to reflect the requirements ofthe latest editions in effect on date ofpurchase order except as
noted.

All attachments are incorporated herein by referen ce and made a pafi of this specification.

2.0 CODES AND STANDARDS

2.1 Priority ofcodes and Standards

1. Codes

2. Standards

3. Data Sheets

4. This Specification

2.2 All conflicts shall be brought to the attention ofPSI for a written resolution prior to award
of a purchase order. Ifmore than one document applies to a technical requirement, the
more stringent requirement shall have precedence.

2-3 The assembly shall comply with applicable pans of latest editions of publications by the
following organizations:

American National Standards Institute, Inc. (ANS$

Code ofFederal Regulations (CFR) Title 47, Part l5

Electrical Standards for Industrial Machinery NFPA 79) unless otherwise indicated

S P E C I F I C A T I O N
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SPECIFICATION FOR PRESSURE TRANSMITTERS

Factory Mutual (FM)

Federal Communications Commission (FCC) Part l5

Institute of Electrical and Electronics Engineers (IEEE)

Insulated Cable Engineers Association (ICEA)

National Electric Code G{FPA 70)

National Elecnical Manufacturers Association (I.{EMA)

Underwriter's Laboratories (UL) or equipment and installation standards by other
nationally recognized testing companies

3..0 GENERALREqUIREMENTS

3.1 The overall process and mechanical requirements for this specific application are given
in data sheets attached to this specification.

3.2 The equipment shall be designed for a minimum serviceable life of 20 years.

3.3 Vendor shall specifr all bolt torque requirements in the equipment operating and
iraintenance manual.

3.4 Instrumentation shall be of industrial quality and shall be subject to the acceptance ofthe
Buyer.

3.5 External carbon steel surfaces shall be cleaned and painted. The Vendor's staadard is
acceptable if it meets specification requirements and is compatible with federal standard
209 class 50,000.

4.0 MARKING

Plates are to be stamped to show the following information:
a. Manufacturer's name, catalog number
b. Serial number
c. Adjustable range
d. Maximum working pressure
e. Set range
f. Oulput signal
g. Tag number (as listed on attached data sheet)
h. Tags may be permanently attached or attached with a stainless steel wire.

S P E C I F I C A T I O N

A vo49-2-o9o
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SPECIFTCATION FOR PRESST]RE TRANSMITTERS

5.0 RESPONSIBILITY

The Seller shall be completely responsible that the equipment and./or rnaterial fumished under this
specification is ofhigh quality in every respect, with first-class worlcnanship througtout and
entirely suitable for the purpose outlined herein or reasonably infened therefrom. Therefore, ifaay
requirement ofthis specification is deemed by the Vendor/Seller to be unacceptable or technically
incorrect, he shall specifically delineate his objections and the reasons therefore in his proposal so
that they may be resolved before the order is placed. In all respects, the Seller, by accepting the
order, shall be deemed to have agreed that conformance with the requirements ofthe specification
will not prejudice in any way the Buyer's right under warranty.

6.0 REQUIREDDOCT]MENTATION

Vendor shall fumish documentation in accordance with specific inquiry, requisition and purchase
order requirements. All Vendor documents shall bear the purchase order number and PSI's
equipment tag number. The following is a list of minimum documentation required:

s.1 MECHAMCALDATAREQIIIREMENTS

Outline dimension drawings and weight.

5.2 MANUALS

Five (5) copies of operationaVmaintenance manuals.

5.3 TEST REPORTS

Calibration report.

7.O INSPECTION

The responsibility for inspection rests with the manufacturer; howweq the Buyer, Owner,
Government, and Owner representatives reserve the right to conduct a non-escort inspection of
equipment at any time during fabrication to assure that the materials and workmanship are in
accordance with this specification. This will include access to fabricatioq assembly, cleaning and
testing areas for the purpose of monitoring activities.

S P E C I F I C A T I O N

Page 5D vo492o90.DOC
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SPECIFICATION FOR PRESSURE TRANSMITTERS

8,0 PREPARATION FOR SHIPMENT

8.1 liems lhall be completely drained and &ied.

8.2 Bolted connections shal.l be made up before shipment.

8.3 AJuminum plate shipping covers shall be attached with bolts to flanged connections, aad
with suitable attachments to other connections.

8.4 Units shall be completely covered for protection against the ambient and weather
conditions expected during transportation. Units shall be adequately protected for
unsheltered storage at the sites.

8.5 Shipping crates shall have the Buyer's purchase order number, Vendor's name and list of
tag numbers or part numbers on the outside of each crate.

S P E C I F I C A T I O N
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Title: SPECIFTCATION FOR TEMPERATTJRE ELEMNNTS

SPECIFICATION

FOR

TEMPERATT'RE ELEMENTS

LIGO VACWM EQUIPMENT

t{anford, Washington
and

Livingston, Louisiana

PFJPARED BY

ELECTRICAL

QUALITY ASSURANCE

TECHMCALDIRECTOR

PROJECT]UANAGER

-D.t-!.. 1,,',- tr.r.t LL-A';^

Inforrnation contained in this specification and its attachments is aod shall be keot coddential. It shall be
used only as requircd to respond to the sp€cification requfuements and shall be disclosed to any other party.

1in. s.J-lu t {ir,.r- sJt Zer,e*.rir) fcr" 
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RT\ b€c4 itt
BY_DATE APP._DATE DESCRIPTION OF ACTION

PROCESS SYSTEMS INTERNATIONAL, INC S P E C I F I C A T I O N
INITIAL
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PREPARED BY DATE

f. h"-rl,^ (,)'11,
\PPROVED BY DATE
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Number Rev
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SPECIFICATION FOR TEMPERATURE ELEMENTS

TABLE OF CONTENTS

I.O SCOPE

2.0 CODES AND STA}{DARDS

3.0 GENERATREQUREMENTS

4,0 MARKING

5,0 RESPONSIBILITY

6.0 REQLITREDDOCUMENTATION
. 7.0 INSPECTION

8.0 PREPARATIONFORSHIPMENT

ATTACHMENTS

A) LIGO QUALITY ASSURA}.ICE REQUIREMENTS SIJMMARY

B) DATASIIEET

C) SPECIFICATIONFOREQUIPMENTPIJRCHASECOMMERCIAL

REQLnREMENTS: SPEC.# V049-2-034
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SPECIFICATION FOR TEMPERATTIBE ELEMENTS

1.0 scoPE

This specification covers the minimum requLements for the design, materials, fabrication,
assembly, inspection, testing, preparation for shipping, shipment and delivery of instrumentation
for the LIGO vacuum sy$tem.

The following specifications refer to the Buyer - Process Systems International (PSD, the
Owner - Califomia Institute of technology in paxtnership with Massachusetts Institute of
Technology, under a grant from the National Science Foundatio4 and Vendor/Seller. The
Vendor/Seiier is the successfi.rl system bidder.

The Vendor shall be responsible for updating any and all references to codes and other standards
to reflect the requirements ofthe latest editions in effect on date ofpurchase order except as
noted.

All attachments are incorporated herein by reference and made a part ofthis specification.

2.O CODES AND STANDARDS

2.1 Prioritv ofCodes and Standards

1. ,Codes

2. Standards

3. Data Sheets

4. This Specification

2.2 A1l conflicts shall be brought to the attention ofPSI for a written resolution prior to award
of a purchase order. Ifmore than one document applies to a technical requirement, the
more stringent requirement shall have precedence.

2.3 The assembly shall comply with applicable parts of latest editions of publications by the
following organizations:

American National Standards Institute, Inc. (ANSI)

Code ofFederal Regulations (CFR) Title 47, Part 15

Electrical Standards for Industrial Machinery (NFPA 79) unless otherwise indicated

S P E G I F I C A T I O N
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SPECIFICATION FOR TEMPERATURE ELEMENTS

Factory Mutual (FM)

Federal Communications Commission (FCC) Part 15

Institute of Electrical and Electronics Engineers (IEEE)

Insulated Cable Engineers Association (ICEA)

National Electric Code (NFPA 70)

National Electrical Manufacturers Association (lrlEMA)

Underwriter's Laboratories (UL) or equipment and installation standards by other
nationally recognized testing companies

3..0 GENERALREOUIREMENTS

3.1 The overa.ll process and mechanical requirements for this specific application are given
in data sheets attached to this specification.

3.2 The equipment shall be designed for a minimum serviceable life of 20 years.

3.3 Vendor shall specifu all bolt torque requirements in the equipment operating and
maintenance manual.

3.4 Instrumentation shall be of industial quality and shall be subject to the acceptance ofthe
Buyer.

3.5 Extemal carbon steel surfaces shall be cleaned and painted. The Vendor's standard is
acceptable if it meets specification requirements and is compatible with federal standard
209 class 50,000.

4.0 MARKING

Plates are to be starnped to show the following information:
a. Manufacturer's name, catalog number
b. Serial number
c. Adjustable range
d. Maximum working pressure
e. Set range
f. Output signal
g. Tag number (as listed on attached data sheet)
h. Tags may be permanently attached or attached with

a stainless steel wire. S P E C I F I C A T I O N

A vo49-2-091
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SPECIFICATION FOR TEMPERATURE ELEMENTS

5.0 RESPONSIBILiTY

The Seller shall be completely responsible that the equipment and/or material fumished under this
specification is ofhigh quality in every respecf, with first-class workmanship throughout and
entirely suitable for the purpose outlined herein or reasonably inferred therefom. Therefore, if my
requirement ofthis specification is deemed by the Vendor/Seller to be unacceptable or technically
incorrect, he shall specifically delineate his objections and the reasons therefore in his proposal so
that they may be resolved before the order is placed. In all respects, the Seller, by accepting the
order, shall be deemed to have agreed that conformance with the requirements ofthe specification
will not prejudice in any way the Buyer's riglrt under waranty.

6.0 REOUIREDDOCI,JMENTATION

Vendor shall furnish documentation in accordance with specific inquiry, requisition and purchase
order requirements. All Vendor documents shall bear the purchase order number and PSI's
equipment tag number. The following is a list of minimum documentation required:

5.1 MECHAMCALDATAREQUIREMENTS

Outline dirnension drawings and weight.

5.2 MANUALS

Five (5) copies of operationaVmaintenance manuals.

5.3 TEST REPORTS

Calibration report.

7.0 INSPECTION

The responsibility for inspection rests with the manufacturer; howwer, the Buyer, Owner,
Govemment, and Owner representatives reserve the right to conduct a non-escort inspection of
equipment at any time during fabrication to assure that the materials and workmanship are in
accordance with this specification. This will include access to ftbricatioq assembly, cleaning and
testing areas for the purpose ofmonitoring activities.

S P E C I F I C A T I O N
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SPECIFICATION FOR TEMPERATURE ELEMENTS

8.0 PREPARATION FOR SHIPMENT

8.1 Items shall be completely drained and dried.

8.2 Bolted connections shall be made up before shipment.

8.3 Aluminum plate shipping covers shall be attached with bolts to flanged cormections, and
with suitable attachments to other connections.

8.4 Units shall be completely covered for protection against the ambient and weather
conditions expected dwing transportation. Units shall be adequately protected for
unsheltered storage at the sites.

8.5 The Vendor shall have a signed "Release for Shipment" form provided by the Buyer's
Quality Assurance representative prior to ful1 or partial shipment of product.

8.6 Shipping crates shall have the Buyer's purchase order number, Vendor's name and list of
tdg numbers or part numbers on the outside ofeach crate.

S P E C I F I C A T I O N
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ATTACHMENT "8"

INSTRI]MENT DATA SEEET
TEMPERATI]RE ELEMENTS

.l

I

a

a

o

o

o

Page I of4

LIGO
V049-2{91, Rev 0

TAGNAME TE-IO3A TE-I53A .TE-2031. TE-253A
FLOWSHEETNO. v049{406 v049{-006 v049-0-006 v049-0-006
LINENIjMBER 189 1 9 1 32E 239
SERVICE NIIROGEN NITROGEN NTIROGEN NTIROGEN
FLI,]ID GAS GAS GAS GAS
PRESSI]RE PSIG 25 25 25 25
TEMPERATT]RE DEGREES F - t r roJ / f , -5 to 375 -5 to 375 -5 to 375

T/C OR IOO OHM PLATN. RT.D. / TYPE T/C T Ttc T Ttc T Ttc T
AIJTIA COEFFICIENT IF RT.D. NiA N/A N/A N/A
SINGLE OR DUAL ELEMENT SINGLE SINGLE SINGLE SINGLE
SPRING LOADED ELEMENT YES YES YES YES
ELEMENTLENGIIT
SHEATI{ MATERIAL 304 SST 304 ssT 304 SST 304 SST
SHEATHDIAMETER: NOTVIINAL u4" ll4" v4' v4"
GROTJNDED / I,]NGROIJNDED / E)OOSEI GROIJNDED GROUNDED GROTJNDED GROI,JNDED

CONNECTION IIEAD
CONNECTION HEAD MATERI,AL CAST AL CAST AL CASTAL CAST AL
CONNECTION IIEAD NEMA RATING RE 4 4 4 YES
E)(PTOSION PR@F IIEAD NO NO NO NO
COND{'IT CONN. SIZE ON HEAD r/2" NPT 1/2" NPT I/2" NPT I/2" NPT

THERMOWELL
WELLMATERIAL 304SST 304SST 3045ST 304SST
WELL CONSTRUCTION TYPE TAPERED TAPERED TAPERED TAPERED
PROGSS CONNECTION 3/4" SW 3/4' SW 3/4" sW 3/4" SW
BORE 0.260" 0.260' 0.260" 0.260'
'I, LENGTII SEE PAGE 4 2 v2" 2 v2" z U2" 2 u2"
'T'LENGTIT SEE PAGE 4 | 3t4. I 3/4' | 314^ 1314 .
,N'LENGIIT SEEPAGE4 2"

MANUFACTURER
ELEME{T MODEL #

BY I}ATE NOTES

ENGINEERING APPROVAI . VENMR TOADVISE
PROJECT APPROVAL

REVISION NO. DATE APP. APP. APP.

'o
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ATTACHMENI "8"

INSTSIJMENT I}ATA SHEAT LIGO

.o

TEMPERATURE ELEMENTS Rev 0
TAGNAME TE.303A TE-353A ,TE-403A TE.503A
FLOW SHEET NO. v0494{06 v049{{06 v0494{06 v049{{06
LINENUMBER 33E 339 429 529

SERVICE NITROGEN MTROGEN NIIROCEN NITROGEN
FLI,]ID GAS GAS GAS GAS
PRESSTJRE PSIC 25 25 25 25
TEMPERATI,]RE DEGREES F -5 to 3?5 -5 to 375 - ) t oJ / f , - f , m J / f ,

T / C OR IOO OHM PLATN. RT.D. / TYPE Ttc I Ttc T Ttc Ttc T
ALPHA COEFFICIENT IF RT.D. N/A N/A }I/A N/A

SINCLE ORDUAL ELEMENT SINGLE SINGLE SINCI,E SINGLE
SPRING IOADED EI,EMENT YES YES YES YES
ELEMENTLENGIIT
SHEATHMATERI,AL 304 SST 304 ssT 304 SST 304 SST
SHEATI{DIAMETER: NOMINAL U4" U4'� lt4" v4'
GROUNDED / I.JNGROI,]NDED / EXPOSET GROUNDED GROTJNDED GROI,JNDED GROUNDED

CONNECTIONHEAD
CONNECTION HEAD MATERIAL CAST AL CAST AL CAST AL CAST AL
CONNECTION HEAD NEMA RATING REi 4 4 YES
E)(PIOSION PROOF HEAD NO NO NO NO
CONDUIT CONN. SIZE ONHEAD V2-NPT 1/2'NPT U2'NPT V2'NPT

THERI{OqEIi
WELLMATERIAL 304SST 304ssT 3MSST 3045ST
WEI,,L CONSTRUCTION TYPE TAPERED TAPSRED TAPERED TAPERED
PR@ESS CONNECTION 3/4' SW 3/4'sW 3/4'� SW 3/4'SW
BORE 0.260' 0.2@' o.2fi' 0.260"
"IJ"LENGTH SEE PAGE 4 2 UZ" 2 1/2' 2 t/2" 2 t n
.T"LENGI{T SEEPAGE 4 | 3/4* | 3t4' | 3t4" | 3t4
"MLENGIIT SEEPAGB 4 2 2'

MANUFACTURER
EIfMENT MODEL #

BY DATE NOTES

SNGINEERSIG APPROVAL . I/ENDOR TOADVISE
PROJECT APPROVAI

REVISION NO. DATE APP. APP. APP.

ao
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Page 4 of 4

LIGO
V(X9-2{D1, ReY 0

INSTRUMENT IIATA SAEET
TSMPERATURD ELEMENTS

.o

o

a

o

a

a

o

'o



.o

ritle: SPECIBICATIONFORVACIJIIMCONTROLSYSTEMINTTRLOCKS,PERMISSMS
A}ID SOFTWAREAI,ARMS

SPECIT'ICATION

FOR

VACTJI]M CONTROL SYSTEM

INTERLOCKS, PERMISSTVES

AND SOF"TWAREAI,ARMS

LIC,O VACUUM EQIIIPMENT

Hanford, Washington
and

PREPARED BY

f,LECTRICAL

QUALTTYASSMCE /*dnr ,6tf,?z6n"o/t rtn o

TECEMCAL DIRECTOR

PROJECTMANAGER

hfonnation contained in this specification and its attachments in naarre and shall be kept confid€ntiat. It shall be
used only as required to respond !o the specification rcquirements and shall not be disclosed to afiy otier party.

Livingstorq

d ,a -r/,/ct K4 t//z Asso& &, Qeoieut IEO# orss
REV LTR ev-6drE APPD_DATE DESCRIPTION OF ACTION

PROCESS SYSTEMS INTERNATIONAL, INC S P E C I F I C A T I O N
INITIAL

APPROVALS

PREPARED BY . DATE

ffi -s/r/st
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Number Rev

0
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ritle: SPECIFICATION FOR VACL'UM CONTROL SYSIEM INTERLOCKS, PERMISSMS
AI{D SOFIWAREALARMS

TABLE OFCONTENTS

l. Vacuum System Overview

1.0 Interlock / Permissive Overview
l- I Software Alanning Overview
1.2 Emergency Shutdown Overview

Page

J

3
3

(Attachment Index)

Washington Site InterloclislPemissives

Louisiana Site Interlocks / Permissives

Washington Site Software Alam Listing

Louisiana Site Softrvare Alarm Listine

Attachment-A

Attachment-B

Attachment-C

Attachment-I)

S P E C I F I C A T I O N
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ritle: SPECIFICATION FOR VACWM CONTROL SYSTEM INTERLOCKS, Pf,RMISSMS
AND SOFTWAREALARMS

I VACWM CONTROL SYSTTM TNTERLOCKS /PERMTSSTVES / SOTTWARE I
AI,ARMS I

I

I
I

r.0 TNTERLOCKAND PERMTSSTVE OVERVTEW I
I

See Attachment-A for details on Interlocks and Permissives for tle Washington Site. I
See Attachment-B for details on Interlocks and Pennissives for the Louisiana Site. I

Attachments A and B contain a summary ofall Vacuum Control System controlled device I
proposed interlocks and permissives. I

I

1.1 SOFTWAREALARMOVERVTEW I
I

See Attachment C for a detailed Software Alarm Listing for the Washington Site. I
.See Attachment D for a detailed Software Alarm Listing for the Louisiana Site. I

I

Attachments C and D contain a listing ofVacuum Control System proposed software I
generated alarms only. i

I_ l

AII hardwired alaf,m inputs into the Vacuum Control System axe listed in the LIGO i
instrument list V049-1-036. I

I
1.2 EMERGENCYSEUTDOmTOVERVTEW I

I
A control system emergensy shutdown function (ESD) should be provided at each site i
to bring all controlled devices to a safe state in the case ofan emergency. 

I
i
I

S P E C I F I C A T I O N
Number

A vn4s-2-o92
Rev

0
Page 3 of 3
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Title: SPECIflCATIONFORVACUUMCONTROLSYSTEMINTDRLOCKS,PERMISSIVES
AFTD SOFTWAREALARMS

ATTACHMENT-A

WASIIINGTON SITE
PERMISSIVES
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INTERLOCKS
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VO49-2.092 ANACHMENI.A REV O

Woshlngilon slle
LEGEND

BSCX Beam splitter chamber number x
WCPx Cryopump number x
WGVX Gate valv€ numberx
LBMT Len B€am Manifold Tube
LMSBT Lefi Mid Station Beam Tube
LESBT Left End Stetion Beam Tube
RBMBT Right Beam Manifold Beam Tube
RMSBT Right Mid Station Beam Tube
RESBT Right End Stetion Beam Tube
PT-XA Pirani vacuum gauge number x with location
PT-xB lon vacuum gauge numb€r x with location
H$x Hand srvitch number
0ooo P&lD VO49-0-)m( drawing

LOGIC. CONTROL. LEGEND
'WLl" 

Do not open valve unless the difference in absolute vacuum
gauge pressure is within one decade (fac{or of 10 of each
other).

"tM2' Do not close valve when LASER is acfivate.
' '1/\rL3' Reset controller after clearing fault condition, then restart.

1t L4' lf XY-:mr is deenergized,
then deac{ivate conesponding Llc.ro<.

-WL5" lf TE-rco< is above 7BD 'F,

then deactivate conesponding JG)co(

o(,

1 o f  I
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V049.2.O92 AIIACHTiENI.B REV O

loublons slle
LEGEND

BSCX Beam splitter chamber number x
LCPX Cryopump numberx
LGVX Gat€ valve number x
LMBT Lefi Manifold Beam Tube
LMJBT Lefr Mid Joint Beam Tube
LESBT Lefi End Station Beam Tube
RMBT Right Manifold Beam Tube
RMJBT Right Mid Joint Beam Tube
RESBT Right End Station Beam Tube
PT-XA Pirani vacuum gauge number x with localion
PT-xB lon vacuum gauge number x with location
H$x Hand si{itch number
(too<) P&lD VU9-G)oo( drawins
NIC Not ln Cor racd

LOGIC. CiONTROL. LEGEND
'LL'l " Do not open valve unless lhe difference in absolute vacuum

gauge pressure is within one decade (fador of 10 of each
other).

"LL2" Do not close valve when I-ASER is aclivate.
"LUl' Reset controller after clearing fault condition, then restart.
"LL4" lf XY-loo< is deenergized,

then deaciivate coresponding L|c.)oo("LLs' lf TE-rco< is above IBD "F,

then deactivate coresponding JG)oo(.
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LIGO VACUUM EQUIPMENT; V59049

O RING SPECIFICATION

PRoJECTENGINEER -d Z,
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oR$tG SPEC. V049-2-O05
sM LIGOW.WBT

SERVICE : ULTRA HIGH VAC]TJUM SEALS

MATERIAL: EXTRUDED CORD STOCK; CERTIfIED DUPONT VITON A-50O

DUROMETER: 7G75

JONTS : WLCANIZEO SPLICF

ChOSS.SECTION DIA.METER : 0.275 + . 0,006 INCHES

OEVELOPED tEllGTH : SEE TABLE 1

SPECIAL REOUIREMENTS:

1.O RINGS SHAIT BE SUPPLIED ST'ITABLE FOR ULTRA HIGH VACUUM SERVICE'
ORINGS MUST BE SIJPPLIED CONSISTENT WITT{ CLASS 1OO CLEAII ROOM S?ANDARDS.
HANDLT'IG AND PACKAGING TO PREVENT CONTAMINATIOT'I FROM DIRT.
HYDROCARBONS (OTLS,GREASES,FINGERPRINTS ETC.)'GRIT,CHIPS,
MANUFACTURING RESIDUES,PARTICULATES {DUST.HAIR'LFIIT ETC.I
IS REOUIRED.SUPruER MUST SUBMTT HANDLING AND PACKAG]NG
PROCEDURES TO PSI, FOR APPROVAL PRIOR TO MANUFACTURING O RINGS.

2. O RTNGS S}IALL BE INDIVIDUALLY PACKAGED IN SEALED PROTECTIVE POLYETHYLENE
PI.ASTIC BAGS.EAGS SHALL BE PUNS|URE RESISTANT AND A|R NGHT'
BAGS SI{AIJ- BE MARKED WTTTI PART NO.,FLANGE SIZE'CORD LENGTH, ANO LOT NO.

3, O RbIGS.WILL AE VACUUM BAKED BY PSI TO REMOVE (OFF-GASI WATER,
VOLATILE COMPOUNDS , AIID GASSES, REMAINING ]N THE BTJI.K VITO{.
BAKING WILL BE DOI{E AT 170 C t338 F} IN A ruRE N2 ATMOSPHERE,AT A PRESSUBE
= 1 TORR,FOR A 12 HOUR DURATION.

4. PRIOR TO OETAINING A RELEASE FOR SHIPMENT,VENDOR MUST CERTIFY THAT ALL

SPLTCED JOINTS HAVE BEEN VTSUALLY INSPECTED AND TESTED IN ACCORDANCE
W]TH ASTM STANDARD O2527.83{REAPPROVED 1 gg2I.JOINT CI.ASSIFICATION
rs c|jss 3.

SPECIFICATION
*u^*' 

2,vo+7-z-o4{
Pr4e ---Z- ol



PART NO.

vo49M016
v049M017

vo49M018
v049MO19

v049M020
v049M021

v049M022
v0/rgMoz3

vo49MOz4
v049MO25

v049MO26
vo49M027

vo49M030'
v049M031 *

votgMo32

lNCHES

0.275 + - 0.006
0.275 + - 0.006

0.275 + - 0.006
0.275 + - 0.006

0.275 + - 0.@6
0.275 + - 0.0OG

0.275 + - 0.006
0.275 + - 0.006

0.275 + - 0.006
0.275 + - 0.000

0.275 + - 0.006
0.275 + - 0.006

0.275 + - 0.@6
0.275 + - 0.006

0.275 + - 0.Ooo

rNo{Es

337.5
328.125

274.375
2.65.125

237.125
227.75

200.625
191.25

162.5
153.r25

150
140�.75

213
203.75

151.25

vo4s-4-o22
vo49-4-O22

v049-4-021
vo49-4-O21

v049-rt-020
vo49-+O20

vo49-4-0r9
v049-4419

vo4$.4-o18
vo49-4-O18

vo49-4-Ol7
vo49-4{17

v(xg-4-0{t7
vo494-067

v049-4-132

r04
104

u
a

72
72

60
60

48
.f8

44.25
44.25

60
60

44.625

O RING SPEC.

TABLE I

v049-2-045
6r| u@Lr.ldE'l

r BE-3A'S ONLY

SPECIFICATION
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Tifle: SPECIFICATION FOR STAINLESS STEEL VESSEL PLATE

7

SPECIFICATION F'OR

STAINLESS STEEL VESSEL PLATE

FOR

LIGO VACUTJMEQUPMENT

Hanfoni" Washington
and

Livingston, Louisiana

PREPARED BY:

. STRUCTI]RALENGINEER:

, QUALITYASSURAITICE:

TECHMCALDIRECTOR:

PROJECTMANAGER:

Information contained in this specificatioa and its attachments is proprietary in nah[e and shall be kept confidential. It shall be
used only as required to respond to the specification requirements, and shall not be disclosed to any other party.

3 rlrntlalsc fn E2u!t31{ .,.o.o P./xr v o +qvrn rr +. r,J 4s
, ,. 

-DE.o"lozq

Y4"ts +x tqz

L ezes/)/ee Rr^rrgEr 5!za oF f/rtV o4.q'aa tsS. \i./*s !a"x'lz;rzz1,.DF-liJ^
R€vls,:l: Q?.'. oF e/N Vo4auia tar-'wAs &v.4 hl13

I r&e+/zJn '0. bttu ) Qe.L€a-(cl. Foo- prJa Ar.rs Wi.t'uPro-*+te Ftffi
U h, t l t) eF, ),tvg- H,2 a)€D aaz I /rq*t't *o4c,'ie*, Aut\

REVLTR. BY-DATE APPD. DATE DESCRIPTION OF CHANGE

).ocnss sysrEMs TNTERNATToNAL, n{_c. SPECIFICATION

IMTIAL
APPROVALS

PREPARED DATE

ftLf' rrfuftr
APPROVED

Bz4
DATE

u/zty'rNdmber V049-2-041 Rev-
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Tille SPECIT'ICATION FOR STAINLESS STEEL VESSEL PLATE

1.0)

2.0

SCOPB

This specification covers the minimum technical requirements for the materials,
fabrication, inspection, testing, preparation for shipping,- shipment and delivery of the
plate to be used for manufacturing ultra high vacuum boundary equipment.

AIl attachments are incorporated herein by reference and made a part of this specificalion.

Infomration contained in rhis specification and its attachments is proprietary in nature and
shall be kept confidential. It shall be used only as required to respond to the specification
requirements, and shall not be disclosed to any other party.

SCIIEDT]LE AI{D DELIVERY

Plate shall be delivered in lots as follows:

)

PSI Part No.

v049M149 1
v049M150 I
v049M151 1
v049M152 1
v049M153 1
v049M154 I

l vo+qvnss r
l
v049M156 1
v049M157 1
v049M158 1
v049M159 1
v049P78ls l4
v049P7811 74
v049M163 1
v049M164 I
v049M166 1
v049P7801 14
v049P7802 14
v049P7803 14

Lot Plate Sizr
No.

1. 1/4 x 84 x254
1. 1/4 x 63 x254

1. 1/4 x 80 x 144

I. l/4 x 49 x254

I. l/4 x 62x 192
l. l/4 x 120 x229
1. 3/8 x 96 x 230

l. l/4 x99 x 120

L l/4 x90 x 98

l .  l /4x66x142

l. ll4 x96 x 142

l.  112x76x2'70

l .  lDx62xl95

l .  1/4 x72 x 154
l. 1/4 x96 x229

1. 1/4 x 88 x 154
l. 1/2x91 l/2x333
I. l/4 x60 x332

1 .  lDx72  x795

Qty Destination

2 PSI, Westborough

2 PSI, Westborough

2 PSI, Westborough

2 PSI, Westborough
2 PSI, Westborough
13 PSI, Westborough

1 PSI, Westborough

6 PSI, Westborough

4 PSI, Westborough

2 PSI, Westborough
I PSI, Westborough

7 PSI, Westborough
6 PSI, Westborough
4 PSI, Westborougl

1 PSI, Westborough
2 PSI, Westborough

5 PSI, Westborough
5 PSI, Westborough
5 PSI, Westborough

Date

1 July 1996

1 July 1996

1 July 1996

I July 1996
I July 1996

I July 1996
I July 1995

I July 1996

I July 1996

I July 1996

I July 1996

I July 1996

I July 1996

1 luly 1996

I July 1996

1 July 1996

I July 1996

i July 1996

I July 1996

z
=
o

I SPECIFICATIOIrl

l- ll"mb.t -

I A vols-z-oll
ol



SPECIFICATION FOR STAINLESS STEEL VESSEL PLATE

PSf Part No.

v049M170 1
v049M171 1
v049M154 1
v049M1s6 1
v049M174 1
v049M175 1
v049M158 1
v049M177 1
v049M178 1
v049M159 1
v049M166 I
v049P7815 14
v049P7817 14
v049P7801 14
v049P7302 14
v049P7803 14
v049M152 r

Lot
No.

2.

Plate Size

l /4x40x144

l/4 x84 x229

l/4 x 120 x229

l/4 x99 x I20

l /4x57x192

ll4 x70 x229

l/4x66x142

3/8 x96 x 192

l/4 x88 x 142

1/4 x96 x 142

l / 4 x E 8 x 1 5 4

l/2 x76 x270

lDx62xl95

ll2 x91 1/2x333

l/4 x 60 x332

l l2x72 x 195

ll4 x49 x254

Qfy Destination Date

1 November 1996

1 November 1996

i Novernber 1996

1 Novernber 1996

I November 1996

1 November 1996

1 November 1996

1 November 1996

1 November 1996

I November 1996

1 November 1996

I November 1996

1 November 1996

i November 1996

1 November 1996

1 November 1996

1 November 1996

2.
2.
2.
2.
2.
z.
2.
2.
2.
2.
2.
2.
2 .
2.
2 .
z.

2
2
2
6
2
8
2
2
2
2
2
6
6
5
5
f

3

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborongh

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

SPECIFICATION
Numbcr -

A V049-244t



SPECIFICATION FOR STAINLESS STEEL VESSEL PLATE

PSI Part No.

v049M174 I
v049M175 1
Y049M149 1
v049M150 1
v049M152 1
v049M170 1
v049M157 1
v049M156 I
v049M154 1
v049M159 1
v049M198 1
v049M164 I
v049M153 1
v049Mr77 1.
v049M158 I
v049M155 l
v049P7801 14
v049P7802 14
v049P7803 14
v049P7817 14
v049P7815 14

Lot Plate Size
No.

3. l/4 x 57 x 192

3. l l4 x70x229

3. l/4 x 84 x254

) .  u+  xo5  x  zJ4

3. 114x49x254

3 .  114x40x144

3 .  l / 4 x 9 0 x 9 8

3. 1/4 x99 x 120

3. 1/4 x120 x229

3. 1/4 x96 x 142

3. l /4 x 55 x 154

3. l/4 x96 x229

3. I/4 x62 x 192

3. 3/8x96x192

3. 1/4x66x142

3. 318 x96 x230

3. l /2x91 1/2x333

3. l/4 x60 x 332

3. l l2x72xl95

3. 1/2x62x195

3. 1/2x76x270

Qty. Destination

1 PSI, Westborough

4 PSI, Westborough

2 PSI, Westborouglr

2 PSI, Westborough

4 PSI, Westborough

6 PSI, Westborough

2 PSI, Westborough

6 PSI, Westborough

16 PSI, Westborough

2 PSI, Westborough

2 PSI, Westborough

I PSI, Westborough

2 PSI, Westborough

1 PSI, Westborough

2 PSI, Westborough

1 PSI, Westborough

5 PSI, Westborough

5 PSI, Westborough

5 PSI, Westborough

7 PSI, Westborough

7 PSI, Westborough

Date

1 February 1997
1 February 1997
lFebruary 1997
1 February 1997
I February 1997
I February 1997
1 February 1997
I February 1997
I February 1997
I February 1997
I February 1997
I February 1997
I February 1997
1 February 1997
1 February 1997
1 Febnrary 1997
I February 1997
1 February 1997
1 February 1997
I February 1997
1 February 1997
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Title SPECIFICATION FOR STAII{LESS STEEL VESSEL PLATE

' 3.0 MATERIAL REQUIREMENTS

3. 1_ - This material shall confomr to the requirements of ASME Specification SA-240 Type
. 304/304L with the additional supplementary requirements described in this specification.

The material is to be dual cerfified to meet the material erade of 304 and 304L.

3.2 
' 

Applicable Codes

3.2.1 ASME Boiler & Pressure Vessel Code, Section II, "Materials", the 1992 Edition
withthe 1994 Addenda.

3.2.2 ASTM A-480, "Standard Specification for General Requirements for Flat-Roll
Stainless and Heat-Resisting Steel Plate, Sheet, 4nd Sbip".

3.2.3 ASTM A-700, "Standard Packages for Packagirg, marking, and Loading Methods
,for Steel Products for Domestic Shipment".

3.3 Any apparent conflicts between the requirements given herein and the applicable ASME
Specification shall be brought to the attention ofPSI for clarification.

1 ,

) 4.0 MANUT'ACTTJRE,

4.1 ThicknessTolerance

The rnanlJ,al shall be firnished in the thickness(es) specified in the pruchase order. The' 
thickness tolerance shall meet ASTM 4-480 reouiri:ments.

4.2 Width and Length Tolerance

The plate material shall be cut to the minimim size specified in the purchase order. The
width and length plus tolerance of the finished material shall not exceed the tolerances
specified in ASME SA-480 specification, the minus tolerance is 0.0 in..

4.3 Surface Finish

Hot rolled Amealed, and Pickled (HRAP) mill finish is acceptable.

4.4 Chemisty and Mechanical hopedies

The material shall meet the chemistry requirements as specified in SA 240 Type 304L,
and the mechanical requirement of SA240 Type 304 material specification.

I
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TiIIe SPECIFICATToN FoR STAINLESS STEEL vEssEL PLATE

MATERIAL TESTING

A 2" wide coupon, the v/idth ofone plate is to be zupplied for each heat number supplied.
The coupon must be pickled the same as the plate.

INSPECTION/'WITI{ESS

The purchaser shall have the right to wihess all manufacturing processes.

REJECTIONS AND REPAIROF DEFECTS

No weld splices or repair welding is permitted to the material.

IDENTTFICATION

Identification ofthe material shall be maintained through all manufacturing processes.

If material identity is lost, tle plate shall be requalified by making all tests that were
required for the material or as indicated in this specification.

Marking the finished materials with marking fluids, die stamps, and/or electo-€tching is
not pennitted. A vibratory tool with a minimum tip radius of .005" is acceptable for
marking one side only of the finished plate. All oiber marking methods must be
approvid by the purchiser prior to use. Ail plates shall be marked 6; in from both edges
in one corner. 'iVhen stacked for shioment. all markines shall be in the same comer for
easy. identification upon receipt at i'SI. ne minimuh marking is to be the heat/lot
numDer.

4.4.1 The material-shall be dud certified as tvoe 3041304L.

4.5-' After final cleaning and pickling, no gnnding with abrasive wheels, cioth or stones is
permitted. No iron, carbon steel or other contaminants (such as grease, cloride

, compoundspil hydrocarbons) to come in contact with the plate.

4.6 Cleanliness

This material is intended for use in a high vacuum application. Potential hydrocarbon
contamination shall be eliminated. Also, the material shall be wrapped and covered at all
times the material is not being processed to minimize possible exposue to contaminants.
The plate shall be cleaned prior to shipment.

5.0

5.1

6.0

6.1

7.0

7.1

8.0

8.1

8.2

SPECIFICATION
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TiIIE SPECIFICATION F'OR STAINLESS STEEL VESSEL PLATE

9.0 DOCUMEI\"TATION

9.1 The Certified Material Test Report (CMTR) shall be provided to the purchaser a
minimum of 48 hours prior to ship-ment of the material.

9.2 A record of the material thickness for each group of materials is required. Thickness- 
. shali be measured and recorded at both edges and the center ofthe plates.

1O.O PACKAGING, STORING AI\D SHIPPING

10.1 The material shall be packaged for shipment as described h ASTM 4700-94, Section
11.3.3 aad Figure 56 (wrapped package on skids) with the additional supplementary
requirements as described herein.

10.2 The plate material shall be wrapped in waterproof polyethylene and covered with a tarp
immediately after all steel processing operations have been completed to minimize
contamination. The material shall rernain packaged and covered until it is necessary to
remove, the covering and packaging material for further processing.

10.2 The material shall be shipped as specified in the purchase order.

11.0 NON-ESCORT PRTVILEGES AND INSPECTIONRIGHT

Non-escort privileges for Buyer, Owner, Govemment and Owner reprcsentatives to all
areas ofthe facilities where the work is being perfonned shall be arranged. This will
include access to all areas where material is being processed and stored.

SPECIFICATION
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Title: SPECIFIICATION FOR STAINLESS STEEL FLANGE FORGINGS

)

SPECIFICATION FOR

STAIIILESS STEEL FLAI{GE FORGINGS

FOR

LIGO VACI,JIJM EQTIIPMENT

Hanford, Washington
and

Livingstoq Louisiana

PREPAREDBY:

STRUCTURAL ENGIIT{EER:

7 QUALITYASSURANCE:

TECHMCAL DIRECTOR:

PROJECTMANAGER:

lnfomation contained in tlis specification and its attacbments is proprietary in natue and shall be kept confidential. It shall be
used onlv as reouired to resoond to the soecificationJequiremglts- g+d sh,all Jrgt be=dilcloqed !o anY gtle"Paft-r . t , ,g4f. -j &V, 941 
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ritle SPECIFICATION FOR STAI|ILESS STEEL FLAllcE FORGINGS

I7 1.0 SCOPE

This specification covers the minimum technical requirements for the materials,
tubtication, inspection, testing, preparation for shipping,- shipment and delivery of the
flange forgings to be used for manufacturing ultra high vacuum boundary equipm'ent.

All attachments are incorporated herein by reference and made a part ofthis specification.

Information contained in this specification and its attachments is proprietary in natue and
shall. be kept confdgn_tjat [t sliall be used onJy as required to resinrid to &e specification
requirements, and shall not be disclosed to any other party.

2.0 SCHEDULE OF DELIVERIES

2.1, Flange rings shall be delivered in lots with sizes and quantities as specified in Atlacbment"8".

3.0 MATERIALREQUIREMENTS

3.1 This materiai shall conform to tle requirements of ASME Specification SA-182 Grade F
Type 304L as given in the ASME Code 1992 Edition through 1994 Addenda with the

I udditional supplementary requirements described in this specification.
7

3.2 Applicable Codes

3.2.1 ASME Boiler & Pressure Vessel Code, Section II, "Materials", 1992 Edttian
through 1994 Addenda.

3.2.2 ASTM 4-700, "Standard Packages for Packaging, marking, and Loading Methods
for Steel Products for Domestic Shipment".

3.3 Any apparent conflicts between the requirements given herein and the applicabie ASME
Specification shall be brought to the attention ofPSI for clarification.
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rltle SPECIFICATION FOR STAINLESS STEEL FLAI\IGE FORGINGS

4.0 MANIJFACTURE.

4.1 Thickness Tolerance, + .06 - 0

The forgings shall be rough machined to the thickness(es) specified in the purchase order.

4.2 ID/OD Tolerance, ID -.06+0. OD + .06-0

The forgings shall be furnished in the diameters as specified in the purchase order.

4.2.1 The ID/OD are to be concentric within + l/32" -

4.3 Flatress Tolerance

The machined forgings shall be flat to !1132" across the diameter.

4.4 Surface Finish

The surface finish ofthe forgings shall be 250/500 RMS on four sides.

4.5 Chemistry and Mechanical Properties

The material shall meet the chemistry and mechanical requirements as specified in SA
182 Grade F, 304L material specification. The final content of sulfur is to be limited to
0.006%.

4.6 No grinding with abrasive wheels, cloths or stones is permitted. No iron carbon steel or
gther contaminarts (such as gease, oil or hydrocarbons) to come in contact witl the
forging after rhe cleaning process. Machining fluids shall be water soluble and free of
oil, sulfir, and chlorides.

4;1 Cleanliness

The forgings are intended for use in a high vacuum application. Potential hydrocarbon
contamiriation shall be eliminated.

5.0 MATERIALTESTING

5.1 2" x2" mateial coupons for each heat of material, must be supplied to PSI for ap'proval
prior to release for shipment. The coupons are to be cut from the same heat number, lot
and thickness ofmaterial to be supplied.

SPECIFICATION
Iumb.rA VI49-2-040
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Ttile 
SPECIFICATION FOR STAINLESS STEEL FLAI\GE FORGINGS

7 6.0 INSPECTIONNMITNESS
I
I
| 6.1 The purchaser shall have the right to witness al1 manufacturing processes.
I
I

| 6.2 The purchaser shall be informed 5 working days before the forging material is forrred.

I 7.0 RRIECTIONSANDREPAIROFDEFECTS
I
I

| 
, .t No weld splices or repair welding is permitted to the material and forgings.

I

I 
*o IDENTn'rcArroN

I 
t.t Identification ofthe material shall be maintained through all manufacturing processes.

8.2 If material identity is lost, the forging shall be requalified by making all tests that were
required for the material or as indicated in this specification.

8.3 Marking the finished materials with marking fluids, die stamps, and./or electro-etching is
trot permitted. A vibratory tool with 4 minimum tip radius of .005" is acceptable for
marking the outside only of the finished materials. All other marking methods must be
approved by the purchaser prior to use.

I

I s.o DocTJMENTATToN

9.I The Certified Material Test Report (CMTR) shall be provided to the purchaser with the
shipment of the material, and available for review during inspection visits prior to
shrpment.

9.2 A record of the material thickness for each flange forging is required.

1O.O PACKAGING, STORJNG A}II} SHIPPING

l0.l The material shall be cleaned and protected from contamination prior to shipment. The
material shall be shipped covered in a closed trailer or tightly wrapped with a waterproof
covering if shipped on an open bed.

11.0 NON.ESCORT PRIVILEGES A}[D INSPECTION RIGI{I

Non-escort privileges for Buyer, Owner, Govemment and Owner representatives to all
areas of the facilities where the work is being performed shall be arranged. This will
include access to fabrication, assembly, cleaning and test areas for the purpose of
monitoring activities.

l _
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rifle SPECIFICATION FOR STAINLESS STEEL FLAtrcE FORGINGS

) Sheet I of4

ATTACHMENT (B'

Schedule of Deliveries in Lots with Sizes and Quantities

Flange rings shall be delivered in lots as follows:

PSI Part No.

v049M003-1
v049M004-1
v049M133-1
vMgMl36-1

v049M135-1
v049M243-1

V0491,/1244-1
v049M24s-1

v049M242-r
v049M241-1

v049M250-1
v049M246-1
v049M247-1

Lot
No.

I .D.xO.D.xThk
@imensions in Inches)

104.25x112.5x1.5
104.25 x 112.5 x1.25
84.0 x92.25 x 7.63
83.75 x92.25 x1.18

60 .0x68 .5x i . 63
60 .0x68 .5x1 .25

44.0x52.25xL5
44.0x52.25x1.25

48 .0x56 .25x1 .5
48 .0x56 .25x1 .25

56.3 x72.5 x 1.25
72.00x80.25x1.63
72.00x80.25 x1.25

Otv. Destination Date

4 PSI Westboro 1 July 1996

4 PSI Westboro 1 July 1996

12 PSI Westboro I July 1996

12 PSI Westboro 1 July 1996

1

I

I

I

1
1

30 PSI Westboro I July 1996

26 PSI Westboro 1 July 1996

14 PSI Westboro 1 July 1996

6 PSI Westboro 1 July 1996

i2 PSI Westboro 1 July 1996

4 PSI Westboro I July 1996

1

1

1

2 PSI Westboro I July 1996

10 PSI Westboro I July 1996

6 PSI Westboro I July 1996
---Td

Total

I
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Tille SPECIFICATION FOR STAINLESS STEEL FLANGE FORGINGS

Sheet 2 of4

PSI Part No.

v049M003-1
v049M004-1
v049M133-1
v049M136-1

v049M135-1
v049M243-1

Lot
Ns

I .D.xO.D.xThk

(Dimensions in Inches)
104 .25x112 .5x1 .5
104.25x172.5x1.25
84.0x92.25x1.63
83.75 x92.25 x1.38

60 .0x68 .5x1 .63
60 .0x68 .5x1 .25

44.0x52.25x1.5
44.0x52.25x1.25

72.0 x 80.25 x 1.63

Qtv. Destination

4 PSI Westboro

4 PSI Westboro

l0 PSI Westboro

l0 PSI Westboro

Date

l Nov. 1996

l Nov. 1996

l Nov. 1996

1 Nov. 1996

2
2
2
2

2
2

24 PSI Westboro 1 Nov. 1996

26 PSI Westboro 1 Nov. 1996

14 PSI Westboro I Nov. 1996

4 PSI Westboro I Nov. 1996

4 PSI Westboro I Nov. 1996

v049M244-r'2
v049M245-1 2

V049\\4246-l'. 2

Total 100

SPECIFICATION
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Sheet 3 of4

PSI Part No.

v049M003-1
v049M004-l
v049M133-l
v049M136-1

v049M135-1
v049M243-1

Lot
No.

I .D.xO.D.xThk
@imensions in Inches)

104.25x 112.5 x 1.5
104.25x112.5x1.25
84.0x92.25x1.63
83 .75x92 .25x1 .38

60 .0x68 .5x1 .63
60 .0x68 .5x1 .25

44.0x52.25x1.5
44.0 x 52.25 x7.25

48 .0x56 .25x1 .5

56.3 x72.5 x1.25

72.00 x 80.25 x 1.63
72.00x80.25x1.25

Qtv. Destination

4 PSI Westboro

4 PSI Westboro

8 PSI Westboro

8 PSI Westboro

Date

I Feb. 1997

I Feb. 1997

1Feb. 1997

I Feb. 1997

3
3
3
)

J

21
1 1

PSI Westboro 1 Feb. 1997

PSI Westboro 1 Feb. 1997

PSI Westboro 1Feb. 1997

PSI Westboro l Feb. 1997

v049M244-1 3
Y0491v1245-l 3

V0491v1242-l .3

v049M250-1 3

1 0

I

V0491,/1246-1
va49\4247-r

3
3

4 PSI Westboro 1 Feb. 1997

I PSI Westboro 1 Feb. 1997

12 PSI Westboro 1 Feb. 1997

8 PSI Westboro l Feb. 1997

Total 93

SPECIFICATION
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rllle SPECIFICATION FOR STAINLESS STEEL FLAI\IGE FORGINGS

Sheet 4 of4

PSI Part No.

v049M003-1
v049M004-1
v049M133-1
v049M136-1

Lot
No.

I .D.xO.D.xThk

@imensions in Inches)
104.25 x 112.5 x 1.5
104.25 x 112.5x1.25
84.0x92.25x1.63
83.75 x92.25 x1.38

60.0 x 68.5 x 1.63

44 .0x52 .25x1 .5
44.0x52.25x7.25

72.00x80.25x 1.63

Total

Qfy. Destination Date

15 Apr. 1997
l5 Apr. 1997
15 Apr. 1997
15 Apr. 1997

+

4

4

3 PSI Westboro

3 PSI Westboro

6 PSI Westboro

6 PSI Westboro

v049M135-i 4

v049M244-t 4
v049M245-t 4

v049t/1246-I 4

10 PSI Westboro 15 Apr. 1997

10 PSI Westboro 15 Apr. 1997
2 PSI Westboro 15 Apr.1997

2 PSI Westboro 15 Apr.1997--E

SPECIFICATION



Title: SPECIFICATION FOR STAINLESS STEEL VESSEL HEADS

7

SPECIFICATION FOR

STAINLESS STEEL VESSEL IIEADS

FOR

LIGO VACUTJM EQUIPMENT

Hanford, Washington
and

Livingston, Louisiana

PREPARED BY:

STRUCTURAL ENGIIT{EER:

} QUALITYASST]RANCE:

TECHMCAL DIRECTOR:

PROJECTMANAGER:

Infomation contained in this specification and its attachments is proprietary in nature and shall be kept confidential. It shall be
used only as required to respond to the specification requirements, and strall not be disclosed to any other pafiy.
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Title SPECIF'ICATION FOR STAII{LESS STT,EL VESSEL IIEADS

1.0 SCOPE

This specification covem the minimum techaical requirements for tle materials,
fabrication, inspection, testing, preparation for shipping, shipment and delivery of the
heads to be used for manufacturing ultra-high vacuum boundary equipment.

All attachments are incorporaled herein by reference and made a part of this specification.

Inforrnation contained in tlis specification and its attachments is proprietary in nature and
shail be kept confidential. It shall be used only as required to respond to the specification
requirements, and shall not be disclosed to any other party.

SCHEDT]LE

Head delivery shall be as follows:

2,0

2.1

ITEMNO.

I

2

3

4

5

6

7

I

9

1 0

l 1

t 2

t 3

1 4

1 5

l6

t l

l 8

1 9

20

,.PART NO.

v049M001-l

v049M001-1

-v049M001-1

v049M0l&l

v049M010-1

v049M010-1

v049M132-1

v049Mr32- l

v049Mt32- l

v049M002-l

v049M002-l

v049M002- !

v049M138-l

v049M260- 1

v049M138-1

v049M260-1

v049Mr38-1

v049M260-l

v049M138-l

v049M260- 1

LL
r04.5

104.5

104.5

104.5

104.5

104.5

84.?5

u.25

84.25

60.s

60.5

ou.)

79.5

79.5

79.5
'19.5

79.5

79.5

79.5

79.s

DATE

l9 July 1996

I Nov. 1996

I Feb. 1997

19 July 1996

I Nov. 1995

I Feb. 1997

l9 July 1996

I Nov. 1996

I Feb. 1997

19 July 1996

I Nov. 1996

I Feb. 1997

19 July 1996

l9 July 1996

I Nov. 1996

I Nov. 1996

I Feb. 1997

I Feb. 1997

15 Apr. 1997

15 Apr. 1997

QTY.

6

o

3

6

o

3

12

t2

l?

14

8

o .

3

J .

3

3

3

3

3

DELIVT'RY SITE

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, westborough

PSI, Westborough

PSI, Westborough

PSI, Westbomugh

PSI, Westborough
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rille spEcrFrcATroN FoR STATNLESS srEEL l'EssEL rrEADs

3.0 MATERIALREQUIREMENTS

' 3.1 This material shall conform to the requirements of ASME Specification SA-240 Type
304L with the additional supplementary requirements described in this specification. The
material used shall be hot rolled, annealed and pickled. If the material is supplied dual
certified to grade 304/304L, this will be acceptable to PSI.

3.2 Applicable Codes

3.2.1 ASME Boiler & Pressure Vessei Code, Section II, "Materials", the 1992 Edition
through tle 1994 Addenda.

3.2.2 ASTM 4-480, *Standard Specification for General Requirements for Flal-Roll
Stainless and Heat-Resisting Steel Plate, Sheet, and Strip".

3.2.3 ASTM ,4.-700, "Standard Packages for Packaging, Marking, and Loading
Methods for Steel Products for Domestic Shipment".

L ^ ^
\ 3.3 Any apparent conflicts between the requirements given herein and the applicable ASME
I Sp.cification shall be brought to the attention ofPSI for clarification.
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rille spEcrFIcATroN FoR STATNLESS srEEL vEssEL HEADS

\
I
7

4.0 MANUFACTURE

r+.I ltuckness I olerance

The heads shall be fitmished in the minimum thickness(es) specified in the purchase
order.

4.2 Circumference Tolerance + l/8"

4.3 Out-olRound Tolerance = within 11296 of head,I.D.

4.4 Heads to be square trimmed by manufactwer 10 a flatness tolerance of + l/8".

4.5 Heads to be manufactured with or without center holes as soecified in P.O.

4.6 Surface Finish.

Cold rolled and pickled surface finish is acceptable.

4.7 No grinding with abrasive wheels, cloth or stones is perrritted after final cleaning. No
iron, carbon steel or other contami-nants (such as grease, oii, hydrocarbons or chlorides) to

\ come in contact with the heads after the pickle process. Machining fluids shall be water
I soluble and free ofoil and sulfrr.

4.8 Cleanliness - After Pickling

. The heads are intended for use in a high vacuum application. Potential hydrocarbon or
chloride contamination shall be eliminated. Also, the material shall be wrapped and
covered at all times with polyethylene sheet, for protection.

5.0 MATERIAL TESTING

5.1 2" x2" mateial coupons must be supplied to PSI with shipment. The coupons are to be
cut from the same heat number, lot and thickness of material to be supplied.

6.0 INSPECTION/WTfl\ESS

6.1 The purchaser shall have the right to witness all manufacturing processes.

6.2 The rurchaser shall be informed 5 workine davs before the head material is forrned.

\
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rille 
spEcIFICATIoN FoR srArNLEss srEEL vEssEL HEADS

7.0

7.1

8.0

8 .1

8.2

8.3

REJECTIONS AND REPAIR OF DEFECTS

No weld splices or repair welding is permitted to the material or formed heads.

IDENTIFICATION

Identification ofthe material shall be maintained through all manufacturing processes.

If material identity of the heads is lost, they shall be requalified by making all tests that
were required for the material or as indicated in this specification.

Marking the finished heads with marking fluids, die stamps, and./or electro-etching is not
permitted. A vibratory tool with a minimum tip radius of .005" is acceptable for marking
the outside only of the finished materials. All other marking methods must be approved
by the purchaser prior to use. All heads shall be marked in the snaight flange area 2" up
from the edge.

DOCUMENTATION

The Certified Material Test Report (CMTR) shall be provided to the purchaser with the
shipmeht of the material and available for review during irspection visits prior to
shrpment.

A record of the material thickness for each head is required. Thickness shall be measured
ard recorded at both the knuckle and the centbr ofthe head.

9.0

9.1

9.2

1O.O PACKAGING, STORING AIYD SHIPPING

10.1 The head material shall be wrapped in waterproof polyethylene and covered with a tarp
immediately after pickle processing operations have been completed to minimize
contamination.

10.2 The heads shall be shipped wrapped in waterproof polyethylene and covered with tarps to
prevent any roadway contamination.

11.0 NON-ESCORT PRIVILEGES ANI} INSPECTION RIGHT

Non-escort privileges for Buyer, Owner, Govemment and Owner representatives to all
areas of the faciiities where the work is being performed shall be arranged. This will
include access to fabrication, assembly, cleaning and test areas for the purpose of
monitorine activities.

SPECIFICATION
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Titte: 
SPECIT'ICATION FOR prpING DESIGN AND MATERTAL

SPECIT'ICATION F'OR

PIPING I}ESIGN AI\ID MATERIAL

LIGO VACUUM EQUIPMENT

llanford, Washington

And

Livingston, Louisiana

,. ,  t- f /
PRoCESSENGINEER: f"aien-h / Aa^ '

PROJECTEN"**'*. 
Ir'NE,-

CML/STRUC. ENGINEER: /,

MAI\TUT'ACTI]RINGENGIITIEER: .

QUALITY ASSTJRANCE ENGIITIEER:

PROJECTMANAGER:

-_.- .  al .*.  4.( .*f  ,ao2 /

5e,D l(3 l-FLf,,.rp<

t7- )  /7bw1 € '

#s

DESCRIPTION OF CHANGEBY.DATE

OCESS SYSTEMS INTERNATIONAL' INC. SPECIFICATION

Number
Av049-2-037
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PREPARED DATE
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TiIIC: SPECIFICATION FOR PIPING DESIGN AND MATERIAL

TABLE OF CONTENTS

1.0 scoPE

2.0 CODES AND STANDARDS

3.0 N{ATERIAIA.{ANLJFACTURTNGREQUREMENTS

4.0 EXAMINATION AND TESTING

5.0 LINENUMBER SYSTEM

6.0 VAL\IE AND INSTRIJMENT NUI!{BERING SYSTEM

7.0 PIPINGDESIGNA}IDMATERIAISPECIFICATIONS

IB1 150# CLASS STAINLESS STEEL 304 - CRYOGEMC
IB2 150# CLASS STAINLESS STEEL 304 . NON.CRYOGEMC

.:c2 TYPE'L"COPPERTI]BING-GENERALNON-CRYOGENIC

TI 316STAINLESSSTEELTUBING-CRYOGENIC

T2 304 STAINLESS STEEL TUBING- GENERALNON-
CRYOGENIC

T3 3O4L STAINLESS STEEL TI'BING - VACIJTJM

T4 3O4L STAINLESS SIEEL TUBING- ULTRAHIGHVACUUM

T5 3O4L STAINLESS STEEL TUBING - CLASS lOO CLEAN AIR

VJ 304 STAINLESS STEEL. CRYOGENIC VACIJIIM IACKETED
sEE SPEC. V049-2-016

I cr rypE"L"coppERTUBrNG-cRyocENrc

ATTACHMENT A LIGO QUALITY ASSURANCE SI]MMARY

SPECIFICATION
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Tille SPECIFICATION FOR PIPING DESIGN AND MATERIAL

2.0 CODES AND STANDARDS

-2.1 Priority ofCodes and Standards

Priority of documents shail be as follows:

1. Codes(highestpriority)
2. This specification

2.2 Applicable Codes and Standards

ANSI - American National Standards lnstitute

831.3 Chemical Plant and Petoleum Refinery Piping (for process
piping only)

831.5 RefrigerationPiping
836.19 Stainless Steel Pipe

- 816.5 Pipe Flanges and Flange Fittings
' 

ASTM - American Society of Testing and Materials

A.380-88 Standard Practice fs1 Qlsaning and Descaling

. Stainless Steel

E427 -71(81) Standard Practice for Testing for Leaks Using the
Halogen Leak Detector

E493-73(80) Standard Practice for Testing for Leaks Using the
Mass Spectrometer Leak Detector in the inside-Out
Testing Mode

E498-73(80) Standard Test Method for Leaks Using the Mass
Snectrometer Leak Detector or Residual Gas
Itnalyzer in the Tracer Probe Mode

E499-73(80) Standard Merhods of Testing for Leaks Using the
Mass Spectometer Leak Detector Probe Mode

) r'o
The following piping and material specifications define the piping and fittings to be used
for the LIGO Vacuum Equipment.
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SPECIF'ICATION FOR PIPING DESIGN AND MATERIALTille

Specifi cation Compliance

The equipment shall comply with any drawings, data sheets, specifications, codes
and standards (latest editions) referred to or attached as part of this specification.
State or local codes or regulations, if applicable, will be provided as an
attachment to this specification. The Vendor is rcsponsible for compliance with
such standards, specifications, codes and regulations, if attached.

3.0

3 .1

MATERIAL/I\{ANUTACTURING REQUIRI,MENTS

All materials used to manufacture the piping, tubing, flanges or fittings, as designated per
this specificafioq are to be of U.S.A. origin and nanufacture.

EXAMINATION AND TESTING

Examination and Pressure Testing as required by ANSI 831.3-1990 Chapter VI.

LIITE I{TJMBER SYSTEM

4.1 Lines shall be numbered according to the followiug chad:

HC FP3

I
t_ Insulation Mat'l

(See Section 5.5)
Service

Insulation code
(See Section 5.4)

- Insulation Thickness

- Sequential

Piping Specification
Designation (See Section 5.3)

Number

(See Section 5.2)Fluid Service Code

_ I  ine

oD)
Size (Nominal Pipe, inches). (Copper tube designated by nominal size, not
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Tltle SPECIFICATION FOR PIPING DESIGN AI{D MATT,RIAL

5.2 Fluid Codes

Code

IA
CA
cws
cwR
NGS
LN2
GN2
PV
PW
VA
N2
N

Fluid

Instrument Air
Class 100 Clean Air
Cooling Water Supply
Cooling Water Reflrn
Natural Gas Supply
Liquid Nitrogen
Gaseous Nitrogen
Process Vacuum
Process Ultra Hish Vacuum
Vent and Relief io ATM
Nitrogen Gas
Nitogen @ither Gas or Liquid)

5.3 Piping Specifi cation Designation

4.4.1 "X" First Disit Identifiers

I : 1 5 0 #  A N S I

4.4.2 "Y" Second Digit ldentifiers

A:6061 T6 Alumhum
B : 304 Strinless Steel
C: Type L Copper Tubing
T: Stainless Steel Tubing

4.4.3 "2" Third Digit ldentifiers

I = Cryogenic
2 = Non-Cryogenic
3 = Vacuum
4 = Ulta High Vacuum
5 = Class 100 Clean Air

5.4 Insulation Senrice

Insulation

HC
c
PC
PH
VJ

Insulation Service
Hot and Cold
Cold Conservation
Personnel Protection COLD
Personnel Protection HOT
Vacuum Jacketed

z

@
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Tltle SPECIFICATION FOR PIPING DESIGN AND MATERJAL

r.3 Insulation Material Codes

FP3 l" Fiberslass Inner
FP3.5 l" Fiberilass Inner
FP4 I" FiberElass Irurer

If no insulation material code appears in the line number then it shall be
understood that no insulation is required.

VALVE AND INSTRUMENT IIT]MBER SYSTEM

Control valves, manual valves and associated instruments shall be designated according to
P&ID Drawing Symbols. If the required designation is not specified on the drawirg, then
ISA-S5.1, Table I will take precedence.

A B B
l i
I 

-Sequential (Loop) Number
IL Station Identification

Functional Identifi cation

Manual valves that do not carry an instrument loop numbers (described above) shall be
assigned one of the following i,alve type descriptiins, preceeied by the valve lize in
tncnes.

2" Polyisocyanurate Outer
2 1/2" Polyisocyanurate Outel
3 " Polyisocyanurate Outer

6.0

PV

Type

GVHV
GVUH
AVHV
AVW
IRV
VJV
BVCR
BVCA
GLV
BVU
VSOV
vsoo

Description

Gate Valve, High Vacuum, SS, Viton Seals, Handwheel or Lever, CF Corur.

Gate Valve, Ultra High Vacuum, SS, Viton Seals, Handwheel, CF Conn.

Angle Valve, High Vacuum, SS, Viton Seals, Handwheel, ISOKF or K Com.

Angle Valve, Ultra High Vacuum, SS, Metal Seals, Handwheel, CF Conn.

Instrument Root Valve, SS

Vacuum Jacketed Valve, SS

Ball Valve, Cryogenic, SS, 3 Piece

Ball Valve, Class 100 Ciean Air, SS, 3 Piece

Globe Valve

Ball Valve, Utility, Brass or Bronze

Vacuum Seal-Off Valve, SS

Vacuum Seal-Off Valve Operator, SS

z
3
o
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o
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SPECIFICATION FOR PIPING DESIGN AI{D MATERIAL

VSOV Vacuum Seal-OffValve, SS

VSOO' Vacuum SeaJ-Off Vdlve Onerator. SS

1Bt

PIPING DESIGN AND MATERIAL SPECIF'ICATION

Service: Cryogenic

Primary Rating: 150# ANSI 304 SSTL

Design Conditions:
Pressure 0 to 192 psig
Temperature -320'F to 350'F
Corrosion Allowance Zerc

Prpe:

12" and smaller ASTM 4'312 TP304

Pipe Schedule:
1 l/2" and smaller Schedule l0S SMLS
8" and smaller Schedule l0S SMLS or EFW
10. thru 12' Schedule l0S EFW

Note: Vacuum jacketed piping will be designed and fabricated in accordance with the
marrufacturer's standard, and PSI spec. V049-2-016.

Fittings:
I 1/2" and smaller Socket Welded 3000#
2" and larger Butt Weid

ASTM A4O3 WP3O4 WPS, WPW
O'Let's ASTM Al82-F304

lFlanges: Not allowed, except on aurospheric vent lines as indicated on P&ID's.
I
Valves: Valves shall be fumished under their own unique specification.

Continued on Next Pase

SPECIFICATION
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TittE SPECIFICATION FOR PIPING DESIGN AND MATERIAL

181

Branch Connections:

Run
Size "

Y. 04 04 - Tee
% 06 04 05 - Sockolet
1 12 06 04 06 - Tee Then
l% 05 05 06 04 Reduceror
2 05 05 06 06 04 Reducins Tee
3 05 05 05 05 06 M 12 - BW-OIet
4 0 5 0 5 0 5 0 5  1 2 0 6 0 4
6 0 s 0 5 0 5 0 5  1 2  1 2 0 6 0 4
8 0 5 0 s 0 5 0 5  1 2 1 2  1 2 0 6 0 4
l0 05 05 05 0s 12 t2 12 72 06 04
12 05 05 05 05 12 t2 12 12 t2 06 04

B r a n c h S i z e Y , % 1 l k 2 3 4 6 8 1 0  1 2

)
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Title SPECITICATION FOR PIPING DESIGN AI\ID MATERIAL

PIPING DESIGN A}iD MATERIAL SPECIFICATION

Service:

Primary Rating:

Design Conditions:
Pressure
Temperature
Conosion Allowance

Pine:

12" and smaller

Pipe Schedule:
1 l/2" and smaller
8" and smaller
10'thrrr 12'

Fittings:
I 1/2" and smaller
2. andJarger

Non-Cryogenic - Clean

150# ANSI 304 SSTL

0 to 192 psig
-20>oF to 350oF
Zero

ASTM 4312 TP3O4

Schedule 10S SMLS
Schedule 10S SMLS or EFW
Schedule 10S EFW

)

Socket Welded 3000#
ButtWeld
ASTMA403 WP304W?S, WPW
Elbow O'Let ASTM Al82-F304

Flanges:

Gaskqts:

Valves:

2" and larger ANSI 150# RF, ASTM .4182 F304, Weldneck with o-ring gaskets.

O-ring, Viton non-lubricated, cleaned and sealed for shipment.

Valves shall be fumished under their own unique specification.

Continued on next page.
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SPECIF'ICATION FOR PIPING DESIGN AND MATERIALTlUe

\

)

Branch Connections:

Y2 04 04 - Tee3/o 06 04 05 - Sockolet
1 12 06 04 06 - TeeThen
IY, 05 05 06 04 Reduceror
2 05 05 06 06 04 Reducine Tee
3 05 05 05 05 06 04 12 - Bw-b'let
4 0 5 0 5 0 5 0 5  1 2 0 6 0 4
6 0 5 0 5 0 5 0 5  1 2 t 2 0 6 0 4
8 0 5 0 5 0 5 0 5  1 2  1 2  1 2 0 6 0 4
10 05 0s 05 05 12 12 12 12 06 04
12 05 05 05 05 12 t2 12 12 12 06 04

B r a n c h S i z e % % 1 1 % 2 3 4 6 8 1 0  1 2

Note:
1 '
) t. Piping and fittings to be intemally cleaned, dryed and ends sealed during shipping, storing

and installation.

2. ID ofpipe and fittings to be ftee of hydrocarbon contamination, or dirt. ofany kind.

3. Surface finish to be standard white pickled ID and O.D.

4. Tube Bending - The following is not allowed: Sand packing, Mechanical scratches on
tube I.D., Ary type of lubricant.

5. Material manufactures certificate of compliance to applicable ASTM specifications are
rcquired and must accompany shipment.

6. Tubing, flanges and fittings to be etched or starnped with manufactuers name, part
number and material tvne.

tBz

Run
Size "

I
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Tille SPECIFICATION FOR PIPING DESIGN AND MATERIAL

)

urrNC nnslclv rnn MATERTAL spEcIFrcATroN

Service: Gaseous Nitrogerl Cooling Water, Instument Air

Design Conditions:

Pressure 200 PSIG
Temperature -20"F to 150"F

. Corrosion Allowance Zero

Tube: All sizes Type "L" Copper - Hard Drawn ASTM 888,8280, Copper Tube
designated by its Nominal sizes, not OD on P&ID's and piping
orawrngs,.

Note: Copper tube and fittings are to be specified on PSI BOM's by tle actual O.D. of
the tube.

Fittings: All sizes Wrought Copper ASTM 875
All Fittings to be female solder cup ends.
Brass Parker CPI tube fittings (or equal).

\ Unions: .7/4" to l" Brass Parker CPI tube fittings (or equal) may also be used.
J

Valves: Valves shall be firnished under their own rmique specification.

Soldering: AII joints in wrought copper fittings shall be soldered using 95-5 Tin-Antimony.

Notes:

1. Tubing is to be intemally cleaned and the ends sealed during shipping, storhg and
installation. Spools are to have all flux residue, gdt, splatters or dirt removed before-installation.

2. Fittings are to be cleaned after manufacturing and sealed in piastic dwing shipping, storing
and installation.

I
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Title SPECIFICATION FOR PIPING DESIGN ATID MATERIAL

I

t r l -
PIPING DESIGN A}ID MATERIAL SPECIFICATION

Service: Cryogenic

Design Conditions:

Pressure 0 to 300 psig
Temperature -320'F to 350'F
Conosion Allowance Zero

Tube:

AII sizes ASTM A269 GR 304L SMLS
Tube sizes designated by OD dimensions.

Tube Size (OD): Minimum Wall Thickness (Inches)

114" 0.035'
3/8'� 0.035'
1t2" 0.049'
314" . 0.049'

\  1r '  0.065't
Fittings: All Fittings to be Parker Weld tube fittings SA479 or ASTM 4276 GR TP3l6 and

ASTM Al82 cR TP3l6, or equal.

Valves: Valves shall be fumished under their swn rrnique specification.

Note:

1. Tubing to be intemally cleaned, dryed and ends sealed during shipping, storing and
installation. Tube ID to be free of hydrocarbon contamination.

2. Fittings fo be cleaned after manufacturing and sealed in plastic bags during shipping,
storing and imtallation.

3. Tubing zurface finish to be standard white pickled I.D. & O.D.
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SPECIFICATION FOR PIPING DESIGN AND MATERIAL

T2

PIPING DESIGN AIID MATERIAL SPECIFICATION

Service: Non-Cryoeenic

Design Conditions:

Pressure 0 to 300 psig
Temperature -20oF to 350oF
Corosion Allowance Zerc

Tube:

All sizes ASTM 4'269 GR TP304 SMLS
Tube sizes designated by OD dimensions.

Tube Size (OD): Minimum Wall Thiclaress (Inches)

ll4" 0.035"
3/8' 0.03s'
t/2" 0.049'
3/4" 0.049"
t '  0.065'

Fittings: All Fittings to be Parker A-LOK tube fittings SA479 or ASTM 4276 GR TP316
and ASTM 4.182 GR TP3l6 or equal.

Valves: Valves shall be fumished under their own unique specification.

Note:

1. Tubing to be intemally cleaned, dryed and ends sealed during shiping, storing and
installation. Tube ID to be free ofhydrocarbon contamination.

2. Fittings to be cleaned after manufacturing and sealed in plastic bags during Sipping,
storing and installation.

3. Tubing surface finish to be standard white pickled I.D. & O.D.

SPECIFICATION
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SPECIFICATION FOR PIPING DESIGN A}ID MATERIAL

PTPING DESIGN AI\D MATERIAL SPECIFICATION

Service:

Desisn Conditions:

Pressure
Temperature
Corrosion Allowance

Process Vacuum

Vacuurn 10-5 Ton to 2 psig
-20"F to 150oF
Zero

ASTM A269 GR TP3O4L SMLS
ASTM 426 GRTP304L SMLS or Welded.

Minimum Wall Conflat
FIange
Size

I 1/3"Nom. O.D.
1 1/3"Nom. O.D.
1 1/3"Nom. O.D.

2 1/8"Nom. O.D. 4 1.625"

2 3/4" Nom. O.D. 6 2.31,2"
2 3/4"Nom. O,D. 6 2.31,2"

3 3/8" Nom. O.D. 8 2.85"

4 1/2"Nom. O.D. 8 3.628"

Tube: (Tube sizes desigrrated by OD dimensions)

All sizes up to 1"
1 1/2" and larger

Tube
Size
(op):

1/4"
3/8'
1/2"

314

1 '
1 U 2 "

2"

21/2"

t'

o

10"

12"

14"

Thickness
flnches)

0.035'
0.035'
0.035'

0.035'

0.065'
0.065'

0.065"

0.065"

0.083"

0.083

0.120

0.120

0.120

0.i20

B.C.
Dia-

r.062"
1.062"
t.062"

.172"

.17T'�

.172"

.265"

.265-

.265"

. ) ) L

.332"

.337'

J J Z

.332"

-J 3,r,

.390'

.390"

No.
Bolts

6
6
6

Thru
Eole
Dia.

6"Nom. O.D.

8"Nom. O.D.

16 5.128"

20 7.128"

l0"Nom. O.D. 24 9.128"

12"Nom. O.D. 32 11.181'

14" Nom. O.D. 30 12.810"

16 l/2"Nom. O.D. 36 15.310-

Flanges:

Continued on next page.

All Flanges to be Conflat, ISO Large Flange or KF A$e fittings 304L Stainless
Steel.

SPECIFICATION
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)

Fittings: A11 fittings to be 304L butt weld or flanged O.D. tube, wa1l thickness to match tube
wall thickness listed above.

Valves: Valves shall be fumished under their own unique specification.

Notes:

l. Tubi:rg to be internally cleaned, dryed and ends sealed during shipping, storing and
installation. Tube ID to be free ofhydrocarbon contamination.

2. Fittings to be cleaned after manufacturing and sealed in plastic bags dwing shipping,
storing and installation.

3. Tubing surface finish to be standard white pickled I.D. & O.D.

4. Tube Bending - The foliowing is not allowed: Sand packing, Mechanical scratches on
tube I.D., or any type oflubricant.

5. Material manufactures certificate of compiiance to applicable ASTM specifications are
required and must accompany shipment.

6. Tubing, flanges and fittings to be etched or stamped with manufacturers mme, part
number and material type.

7 . Conllat flanges to be made from either electro slag remelt, vacuum remelt or cross forged
material.
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Tille SPECIFICATION FOR PIPING DESIGN AI{D MATERIAL

]
T4

PIPING DESIGN AND MATERIAL SPECIFICATION

Service:

Design Conditions:

Pressure
Temperature
Corrosion Allowance

Process Ultra High Vacuum

Vacuum 10-lo Ton to 2 psig
-20oF to l50oF
Zeto

Tube: (Tube sizes designated by OD dimensions)

All sizes up to 1"
I l/2" au:rd,largr.

ASTM4'269 GRTP3O4L SMLS
ASTM 4.269 GRTP304L SMLS or welded.

Tube
Size
(.op):

1t4"
3t8"
1/2"

3t4"

I '
11/2"

2 |2"

6'

8"

10"

12"

r4"

Minimum Wall
Thickness
flnches)

0.035"
0.035"
0.035"

0.035"

0.065"
0.065"

0.065'

0.065"

0.083"

0.083

0.120

0.120

0.120

0.120

Conflat
Flange
Size

I 1/3"Nom. O.D.
I 1/3"Nom. O.D.
I 1/3"Nom. O.D.

2 i/8"Nom. O.D.

2 3/4"Nom. O.D.
2 3/4"Nom. O.D.

3 3/8" Nom. O.D.

4 l/2" Nom. O.D.

6"Nom. O.D.

8"Nom. O.D.

l0"Nom. O.D.

12"Nom. O.D.

14"Nom. O.D.

16 1/2"Nom. O.D.

No. B.C.
Bolts Dia.

6 1.06?"
6 r.062"
6 1.062"

4 1.625"

6 2.312"
6 2.312"

8 2.85"

8 3.628"

t6 s.128"

20 7.128"

24 9.128"

32 11.181"

30 12.810"

36 1s.310"

Thru
Hole
Dia.

.172"

.172"

.172

.265"

.265"

.265"

. )JZ

J.7Z

) )z

.7 )Z

.332"

.390"

.390"

)

I
Conlinued on next page.
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Tllle SPECIFICATION FOR PIPING DESIGN AI\D MATERHL

)'

Flanges:

Fittings:

Valves:

Cleaning:

Note:

T4

Al1 Flanges to be Conflat, 304L Stainless Steel. Flanges with l/2 nipples to have a
minimum wall thickness per table (page 16), also see note 7.

AII fittings to be 304L butt weld or flanged O.D. tube. Wall thickness to match
tube wall thickness listed in Table @age 16).

Valves shall be firmished under their own unique specification. Valves whose
seats form part ofthe UIIV boundary shall be all metal.

Surfaces eqlosed to vacuum shall be cleaned and protected by PSI approved
procedures suitable for UHV service.

A

Tubing to be intemally cleaned, dryed and ends sealed during shipping, storing and
installation. Tube ID to be ftee ofhydrocarbon contamination.

Fittings and cfnflat - 1/2 nipples to be cleaned after maaufacturing and sealed in plaxic
bags dunng shippmg, storing and installation.

Tubirg surface fnish to be standard white pickled I.D. & O.D.

Material manufactuers Certificate of Compliance to applicable ASTM specifications are
required and must accompany shipment.

Tubing, flanges and fittings to.be etched or stamped with manufacturers nrme, palt
number, material tSpe and customers PO number on the outside surface.

Conflats shall be made from 304L material zuitable for ulta high vacuum service.

All welding exposed to vacuum shall be done by the tungsten-arc inert-gas (IIG) process.
Exceptions may be allowed subject to PSI approval. Welding teclmiques shall be made in
accordance with the best ulta high vacuum practice to elirninate any virtual leaks in the
welds; i.e., all vacuun welds shall be, wherever possible, intemal and continuous; all
extemal welds added to these for sfructural purposes shall be intemittent to eliminate
trapped volumes. Defective welds shall be repaired by rernoval to sound metal and
rewelding. All vacuum weld procedures shall include steps to avoid contamination ofthe
heat affected zone with air, hydrogell or water. This requires that inert purge gas, such as
argon, be used to flood the vacur.rm side of heated portions. Vendors to provide weld
procedures, with weld cleaning procedures to PSI for approval.

I'
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SPECIFICATION FOR PIPING DESIGN AI{D MATERIAL

)
T5

PIPING DESIGN A}{D MATERIAL SPECIF'ICATION

Service:

Design Conditions:

Pressure
Temperature
Corrosion Allowance

Class 100 Clean Air

Vacuurn to 2 psig
-20'F to 150"F
Zero

Tube: (Tube sizes designated by OD dimensions)

All sizes up to l"
1 1/2" and larger

ASTMA269 GRTP3O4 SMLS
ASTM .4269 GRTP304 SMLS or Welded.

Tube
Size
(op):

1/4"
3/8"
112'�

\ 3/4"
7

l "
I u2"

21/2-

6"

10"

12"

l +

MinimumWall
Thickness
(Inches)

0.035'
0.035'
0.035'

0.035'

0.065'
0.065"

0.065.

0.065"

0.083"

0.083

0.120

0.120

0.120

0.120

Conflat
Flange
Size

1 1/3"Nom. O.D.
I 1/3"Nom. O.D.
1 1/3"Nom. O.D.

21l8"Nom. O.D.

2 3/4"Nom. O.D.
2 3/4"Nom. O.D.

3 3/8" Nom. O.D.

4 l/2"Non. O.D.

6"Nom. O.D.

8"Nom. O.D.

l0"Nom. O.D.

12"Nom. O.D.

14"Nom. O.D.

16 1/?'Nom. O.D.

No. B.C.
Bolts Dia.

6 r.062"
6 1.062"
6 1.062

4 1.625"

6 2.312"
6 2.312"

8 2.85"

I 3.628"

16 5.128"

20 7.128"

24 9.128"

72 11.181"

30 12.810"

36 15.310"

Thru
Hole
Dia.

.172"

.172"

.172"

.265"

.265"

.265"

. 3 3 2

. ) )z

. ) )z

-3JZ

. J ) Z

, ) ) L

.390"

.390"

I

Continued on next page.
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Tllle SPECIFICATION FOR PIPING DESIGN AIID MATERIAL

)
T5

Flanges: All Flanges to be Conflat tube fittings 304 Stainless Steel.

Fittinss: All Fiftings to be 304 butt weld or flanged O.D. tube. Wall thickness to match the
tube wall thickness.

Valves: Valves shall be fumished under their own unique specification

Cleaning: Intemal surfaces shall be cleaned and protected by PSI approved procedures
suitable for Class 100 air service.

Note:

l. Tubing to be intemally cleaned, dryed and ends sealed dwing shiping, storing and
installation. Tube ID to be free ofhydrocarbon contamination.

2. Fittings to be cleaned after manufacturing and sealed in plastic bags during shipping,
storing :rnd installation.

3. Tubing surface finish to be standard white pickled LD. & O.D.

4. Material manufactures Certificate of Compliance to applicable ASTM specifications axe
I require0 and must accompany shipment.
,

5. Tubing, flanges and fittings to be etched or stamped with manufacturers ftune, part
number and material type.

6. Conflat flanges to be made from either electro slag remelt, vacuum remelt or crossforged' material.
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SPECIFTCATION FOR PIPING DESIGN AND MATERIAL

c1
PIPING DESIGN AIYD MATERHL SPECtrICATION

Service: Cryogenic

Design Conditions:

. Pressufe l5O PSIG

Temperature -320oF to 350"F

CorrosionAllowance None

Tube:

All sizes Type ,L" Copper - Hard Drawn
' 

ASTM 888, 8280, copper tube designated by its

nominal sizes, not OD (UON).

Fittings:

All sizes Wrought copper

ASTMBT5

AII fittings to be female solder cup ends.

Valves: Valves shall be furnished under their own unique specification.

Braing;

-All.joints gh{.! b"e brazed using brazing alloy BCup-S (American welding Society
Designation). No flux is requiredl

SPECIFICATION
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SPECNICATION F'OR

STAINLESS STEEL VESSEL HEADS

FOR

LIGO VACUUM EQUIPMENT

Hanford, Washinglon
and

Livingston, Louisiana
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STRUCTT]RALENGINEER:

QUALITYASSURANCE:

TT,CIIMCALDIRECTOR:

PROJECTMANAGER:

Information conainsd in rhis specificatioD and its attachments is proprietary in nature and shall be kept confidential, It shall be
used only as required to respond to the specification requirements, and shall not be disclosed ro any other party.
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1.0 SCOPE

This specification covers the minimum techdcal requhements for the materials,
fabrication, inspection, testing, preparation for shipping, sbipment and delivery of the
heads to be used for manufacturing uftra-high vacuum boundary equipment.

All attacbments are incorporated herein by reference and made a part of this specification.

Information contained in this specification and its attachments is proprietary in nature and
shall be kept confidential. It shall be used only as required to respond to the specification
requirernents, and shall not be disclosed to any other party.

SCHEDULE

Head delivery shall be as follows:

2.0

) l

ITEMNO.

I

2

3

4

6

7

8

9

10

1 1

t2

t4

l5

16

t7

l 8

l9

20

-.PARTNO.

v049M001-l

v049M001-1

1YO49M00l-l
v049M0l&1

v049M010-l

v049M010-l

v049M132-l

v049M132-l

v049M132-l

v049M002-1

v049M002-1

v049M002-l

v049M138-l

v049M260-l

v049M138-t

v049M260- l

v049M l3 8- l

v049M260- l

v049M138-1

v049M260-l

IJL
104.5

lu.5

104.5

104.5

104.5

104.5

u.25

84.25

u.25

60.5

60.5

60.5

79.5

79.5

79.5

79 -5

79.5

79.s

79.5

79.s

QTY.

6

6

.t

o

6

3

12

12

12

t4.

8

6

3

3

3

3

3

3

3

DELIVERY SITE

PSI, Westborough

PSI, W€s$orougb

PSI, Westborougb

PSI, Wes$orough

PSI, Westborough

PSl, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborougb

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, westborougb

PSI, westborough

PSI, Westborough

PSi, Westborough

PSI, Westborough

PSI, Westborough

DAlE

19 July 1996

I Nov. 1996

I Feb. 1997

19 July l99ti

i Nov. 1996

1 Feb. 1997

l9 July 1996

I Nov. 1996

I Feb. 1997

l9 July 1996

I Nov. 1996

I Feb. 1997

19 July 1996

l9 July 1996

I Nov. 1996

I Nov. 1996

I Feb. 1997

I Feb. 1997

15 Apr. 1997

15 Apr. 1997

SPECIFICATION FOR STAINLESS STEEL VESSEL I{EADS
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3.0

3 .1

MATERIAL REQUIREI\TENTS

This material shall conform to the requirements of ASME Specification SA-240 Type
304L with the additional supplementary requirements described in this specification. The
material used shall be hot rolled, annealed and pickled. If the malerial is supplied dual
certified to grade 304/304L, this will be acceptable to PSI.

Applicable Codes

3.2.1 ASME Boiler & Pressure Vessel Code, Section II, "Materials", the 1992 Edition
through the 1994 Addenda.

3.2.2 ASTM 4'-480, "Standard Specffication for General Requirements for Flat-Roll
Skinless and Heat-Resisting Steel Plate, Sheet, and Strip".

3.2.3 ASTM A-700, "Standard Packages for Packaging, Marking, and Loading
Methods for Steel Products for Domestic Shipment".

:
Any apparent conflicts between the requirements given herein and the applicable ASME
Specification shall be brought to the attention ofPSI for clarification-

I

3.2

a

a
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ritle spEcIFIcATIoN FoR STAINLESs srEEL vESSEL HEADS

SPECIFICATION

4.0

4 .1

MANUF'ACTURE

Thickness Tolerance

The heads shall be furnished in the minimum thickness(es) specified in the purchase
order.

Circumference Tolerance * l/8"

Oulof-Round Toierance : within ll2% of head I.D.

Heads to be square trimmed by manufacturer to a fiatness tolerance of + l/8".

Heads to be manufactured with or without center holes as sDecified in P.O.

Surface Finish.

Cold rolled and pickled surface finish is acc€,ptable.

No grinding wiih abrasive wheels, cloth or stones is permitted after final cleaning. No
iron, carlon steel or other contaminants (such as grease, oil, hydrocarbons or chlorides) to
come in contact with the heads after the pickle process. Ivlachining fluids shdl be water
soluble and free of oil and sulfur.

Cleanliness - After Pickling

The heads are intended for use in a high vacuum application. Potential hydrocarbon or
chloride contamination shall be eliminated. Also, the material shall be wmpped and
covered at all times with polyethylene sheet, for protection.

MATERIALTESTING

2" x2" mateial coupons must be supplied to PSI with shipment. The coupons are to be
cut from the same heat number, lot and thickness of material to be supplied.

INSPECTION/WITNESS

The purchaser shall have the right to witness all manufacturing processes.

The purchaser shall be informed 5 working days before the head material is formed.

n 1

4.3

4.4

4.5

4.6

A N

4.8

5.0

5.1

6.0

6.1

6.2

t-.-vJz 
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7.0

7.1

8.0

8 .1

8.2

8.3

REJECTIONS AI\D REPAIROF DEFECTS

No weld splices or repair welding is permitted to the material or formed heads.

IDENTIFICATION

Identification of the material shall be maintained through all nanufacturing processes.

If material identity of the heads is lost, they shall be requalified by making all tests that
were required for the material or as indicated in this specification.

Marking the frnished heads with marking fluids, die stamps, and/or electro-etching is not
perrnitted. A vibratory tool with a minimum tip radius of .005" is acceptable for marking
the outside only of the finished materials. A11 other marking methods must be approved
by the purchaser prior to use. All heads sball be marked in the straight flange area 2" up
from the edge.

DOCT]MENTATION

The Certified Material Test Report (CMTR) shall be provialed to tle purchaser with the
shipmeht of ttre material and available for review dudng inspection visits prior to
shiFment.

A record of the material thickness for each head is required. Thickness shall be measured
and rccorded at bottr the knuckle and the center ofthe head.

9.0

9.1

9.2

1O.O PACKAGING, STORING AND SHIPPING

10.1 The head material shall be wrapped in waterproof polyethylene and covered with a grp
immediately after pickle proCessing operations have been completed to minimize
conutmrnauon.

10.2 The heads shall be shipped wrapped in waterproof polyethylene and covered with tarps to
prevent any roadway conmmnauon.

1I.O NON-ESCORT PRIVILEGES A}ID INSPECTION RIGHT

Non-escort privileges fbr Buyer, Owner, Govemment and Owner representatives to all
areas of the facilities where the work is being performed shall be ananged. This will
include access to fabricatioq assembly, cleaning and test areas for the purpose of
monitorins activities.

ritle spEcrFIcATIoN FoR srArNLEss srEEL vESSEL EEADS
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1.0 SCOPE

This specification coven the minimum technical requirements for the materials,
fabrication, inspection, testing, preparation for shipping, shipment and delivery of the
flange forgings to be used for manufactr.ring ulha high vacuum bormdary equipment.

Al1 attachments are incorporated herein by reference and made a part ofthis specification.

Information contained in this specification and its attachments is proprietary in natue and
shall be kept confidential. It shall be used only as required to respond to the specification
requirements, and shall not be disclosed to any other party.

SCHEDULE OFDELIVERIES

plange rings shall be delivered in lots with sizes and quantities as specified in Attachment

MATERIAL REQIJIREMENTS

This material shall conform to the requirements of ASME Specification SA-182 Grade F
Type 304L as given in the ASME Code 1992 Edition through 1994 Addenda with the
additicinal supplementary requircments described in this specification.

Applicable Codes

3.2.1 ASME Boiler & Pressure Vessel Code, Section II, "Materials", 1992 Edition
through 1994 Addenda-

3.2.2 ASTM .4'-700, "Standard Packages for Packaging, marking, and Loading Methods
for Steel Products for Domestic Shipment".

Any apparent conflicts between the requirements given herein and the applicable ASME
Specification shall be brought to the attention ofPSI for clarification.

o

o

I

a

a

t

a

2.0

2.1

3.0

3.1

3.2

3.3
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4.2

MANUT'ACTTJRE

Thickness Tolerance, + .06 - 0

The forgings shall be rough machined to the ttrickness(es) specified in the purchase order.

ID/OD Tolerance, ID -.06+0. OD + .06-0

The forgings shall be fimrished in the diameters as specified in the purchase order.

4.2.1 The ID/OD me to be concentric within + 1132".

Flatness Tolerance

The machined forgings shall be flatto +1132" actoss the diameter.

Surface Finish

The surface finish ofthe forgings shall be 250/500 RMS on four sides.

Chemistry and Mechanical Properties

The miterial shall meet the chemisny and mechanical requirements as specified in SA
182 Grade F,304L material specification. The final content of sulfur is to be limited to
0.006%.

No grinding with abrasive wheels, clotls or stones is permitted. No kon carbon steel or
other contaminants (such as grease, oil or hydrocarbons) to come in contact with the
forgiag after the cleaning proiess. Machining fluids shall be water soluble and free of
oil, sulfiu, and chlorides.

Cleanliness

The forgings are intended for use in a high vacuum application. Potential hydrocarbon
contamiriation shall be eliminated.

MATERIAL TESTING

2" x 2" material coupons for each heat of material, must be zupplied to PSI for approval
prior to release for shipment. The coupons are to be cut fiom the same heat nurnber, lot
and thickness of material to be zupplied.

4.4

4.5

4.6

5.0

5.1

o ot /o
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6.0

6.1

6.2

7.0

7.1

8.0

8.1

8.2

8.3

9.0

9.1

INSPECTION/WITNESS

The pwchaser shall have the right to witness all manufacturing processes.

The pwchaser shall be informed 5 working days before the forging material is formed.

REJECTIONS AND REPAIR OF DEFECTS

No weld splices or repair welding is permitted to the material arrd forgings.

IDENTIFICATION

Identification of the material shall be maintained tbrough all manufacturing processes.

If material identity is lost, the forging shall be requalified by making all tests that were
required for the material or as indicated in this specification.

Marking the finished naterials with marking fluids, die stamps, and/or electro-etching is
not permitted" A vibratory tool with 4 minimlm tip radius of .005" is acceptable for
marking the outside only of the finished materials. All other marking methods must be
approved by the purchaser prior to use.

a.

DOCI'MENTATION

The Certified Ivlateriat Test Report (CMTR) shall be provided to the purchaser with ihe
shipment of the material, and available for review during inspection visits prior to
shipment.

A record of tle material thickness for each flange forging is required.

PACKAGING, STORING AND SHIPPING

The material shall be cleaned and protected fiom contamination prior to shipment. The
material shall be shipped covered in a closed trailer or tightly wrapped with a waterproof
covering if shipped on an open bed.

10.0

10.1

11.0 NON-ESCORT PRIVILEGES AND INSPECTION RIGIIT

Non-escort privileges for Buyer, Owner, Govemment and Owner representatives to all
areas ofthe facilities where the work is being performed shall be arranged. This will
include access to fabrication, assembly, cleaning and test areas for the purpose of
monitoring actlvities.

Prge 5 of
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rit|e SPECTFTCATION FOR STATNLESS STEEL FLANGE FORGINGS

SPECIFICATION
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ATTACHMENT (B''

Schedule of Deliveries in Lots with Sizes and Quantities

Fiange rings shall be delivered in lots as follows:

PSI PartNo. Lot
No.

v049M003-1 1
v049M004-1 1
v049M133-1 1
v049M13G1 I

v049Ml3s-1
v049M243-1

V0491,1244-1
V0491v1245-1

v049M242-1
v049M24r-r

v049M250-1
V0491v1246-1
v049M247-1

I .D.xO.D.xThk
@imensions in Inches)

104 .25x112 .5x1 .5
104.25 x 112.5 x 1.25
84.0x92.25x1.63
83.75 x92.25 x 1.38

60.0x68.5x1.63
60.0x68.5x1.25

44.0x52.25x7.5
44.0x52.25x1.25

48 .0x56 .25x1 .5
48.0x56.25x i .25

56.3x72.5x1.25
72.00 x 80.25 x 1.63
72.00 x80.25 x 1.25

Total

Qtv. Destination Date

4 PSI Westboro I July 1996

4 PSI Westboro I July 1996

12 PSI Westboro I July 1996

12 PSI Westboro I July 1996

30 PSI Westboro I July 1996
26 PSI Westboro 1 July 1996

14 PSI Westboro 1 July 1996

6 PSI Westboro I July 1996

.. I' l

1
I

1

I

I

t2
4

2
1 0
6

---rd

PSI Westboro I July 1996

PSI Westboro I Julv 1996

PSI Westbom I July 1996

PSI Westboro I July 1996

PSI Westboro I Juiy 1996

o l  , D
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PSI Part No.

v049M003-1
v049M004-1
v049M133-1
v049M136-1

v049M135-l
v049M243-t

V049M2,14-1
V0491v1245-l

2
2

I

2

z

2

v049ri246r':2

I .D.xO.D.xThk

@imensions in Inches)
104 .25x112 .5x1 .5
104.25 x 112.5x1.25
84.0x92.25x1.63
83;15x92.25 x1.38

60.0 x 68.5 x 1.63
60 .0x68 .5x1 .25

44.0x52.25 xl.5
44.0x52.25 x1.25

72.0x80.25x1.63

Otv. Destination

4 PSI Westboro

4 PSI Westboro

10 PSI Westboro

10 PSI Westboro

24 PSI Westboro

26 PSI Westboro

Date

I Nov. 1996

I Nov. 1996

I Nov. 1996

I Nov. 1996

I Nov. 1996

I Nov. 1996

Lot
No.

-2

2
14 PSI Westboro I Nov. 1996
4 PSI Westboro 1 Nov. 1996

4 PSI Westboro 1 Nov. 1996

Total 100

SPECIFICATION FOR STAINLESS STEEL FI.ANGE FORGINGS

SPECIFICATION
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PSI Part No.

v049M003-t
v049M004-l
v049M133-1
v049M136-1

v049M135-1
v049M243-1

I .D.xO.D.xThk
@imensions in Inches)

104.25x112.5x1.5
104.25 x 112.5x1.25
84 .0x92 .25x1 .63
83.75 x92.25 x 1.38

60.0x68.5x1.63
60.0x68.5x1.25

44.0x52.25x1.5
44.0 x52.25 x1.25

48.0x56.25x1.5

56.3x72.5x1.25

72.00 x 80.25 x 1.63
72.00x80.25x1.25

Otv. Destination

4 PSI Westboro

4 PSI Westboro

8 PSI Westboro

8 PSI Westboro

Lot
No

3
3
3
J

Date

l Feb. 1997
I Feb. 1997
1 Feb. 1997
I Feb. 1997

5

J

21 PSI Westboro 1 Feb. 1997

11 PSI Westboro I Feb. 1997

10 PSI Westboro 1 Feb. 1997

2 PSI Westboro 1 Feb. 1997

4 PSI Westboro I Feb. 1997

1 PSI Westboro I Feb. 1997

12 PSI Westboro l Feb. 1997

8 PSI Westboro 1 Feb. 1997

v049M244-1 .3
V0491vI245-l 3

v049M242-l ,, 3

v049M250-1 3

v049M246-l 3
V0491\/t247-1 3

Total 93

SPECIFICATION
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PSI Part No.

v049M003-1
v049M004-l
v049M133-l
v049M136-1

I .D.xO.D.xThk

@imensions in Inches)
104.25x 112.5 x 1.5
104.25x112.5x1.25
84.0 x92.25 x1.63
83.75x92.25x1.38

60.0x68.5x1.63

44.0x52.25x7.5
44.0x52.25x1.25

72.00x80.25x1.53
Total

Qtv. Destination

3 PSI Westboro

3 PSI Westboro

6 PSI Westboro

6 PSI Westboro

Date

l5 Apr. 1997

15 Apr. 1997

15 Apr. 1997

15 Apr.1997

Lot
No.

A

v049M135-1 4

v049M24+1 4
v049M245-t'4

v049M246-l 4

10 PSI Westboro 15 Apr. 1997

10 PSI Westboro 15 Apr.1997
2 PSI Westboro 15 Apr. 1997

2 PSI Westboro 15 AVt.1997---T
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1.0 SCOPE

This specification covers the minimum technical requirements for the materials,
fabrication, inspectiorl testing, preparation for shipping, shipment and delivery of the
plate to be used for manufacturing ultra high vacuum boundary equipment.

Al1 atlachments are incorporated herein by reference ard made a part of this specification.

Infomration contained in this specification and its attachments is proprietary in nature and
shall be kept confidential. It shall be used only as required to respond 1o the specification
requfuements, and shall not be disclosed to any other party.

2.0 SCIIEDI'LE AND DELTYERY

Plate shall be delivered in lots as follows:

PSI Part No.

v049M149 I
v049M150 I
v049Ml5l I
v049M152 1
v049M153 1
v049M154 1

I v049M155 l
I

v049M156 I
v049M157 1
v049M158 I
v049M159 r
v049P7815 t4
v049P7817 t4
v049M163 1
v049M164 1
v049M166 I
v049P7E01 14
v049P7802 14
v049P7803 14

Lot Plate Size
No.
l. 714 x84 x254
l. 714x63 x254
l. 1/4x80x l i t4
l. 714x49x254
l. 7/4x62x192,
l .  114x120x229.
l. 318x96x230
l. 114 x99 x 120
l .  1 /4x90x98
l. 1/4 x66x142
1. 114x96x742
l. 1/2x76x270
1. lDx62x195
1. l /4 x72x 154
1. l/4 x96 x229
i .  l / 4 x 8 8 x  1 5 4
1.  l l2x91 l l2x333
l. 114x60x332
1 .  l D x 7 2 x l 9 5

Qty Destination D^E

I luly 1996

I luly 1996

I July 1996

I July 1996

I July 1996

I July 1996

I July 1996

I July 1996

I July 1996

I July 1996

I July 1996

I July 1996

I July 1996

I July 1996

1 July 1996

1 July 1996

I July 1996

i July 1996
I July 1996

2

2
2

I J

I

6

4

2

1

7

6
4

1

5
5

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, rffestborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough
PSI, Westborough

PSI, Westborough I

o is l
I

J
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rille spEcIFIcATIoN FoR STATNLESS srEEL vEssEL PLATE

PSI Part No.

v049M170 l
v049M171 1
v049M154 i
v049M156 1

I v049M174 1
I
v049M175 I
v049M158 I
v049l|'{{l177 |
v049M178 1
v049M159 1
v049M166 1
v049P7815 14
v049P78t7 14
v049P7801 14
v049ry€02 14
v049P7803 14
v049M152 I

Lat
No.
2.
2 .
2 .
2.

Plate Si'z*

l l4x40xl44
114 x 84 x229
1/4 x 120 x229
1 / 4 x 9 9 x 1 2 0
1l4x 57 x 192
ll4 x70 x229
ll4 x66 x 142
3l8x96x 192
1/4 x88x 142
114x96x142
1 / 4 x 8 8 x 1 5 4
1,/2x76 x270
112x62 x 195
lDx9l l l2x333
114x60x332
lDx72xl95
114x49 x254

Qty Destination

2 PSI, Westborough

2 PSI, Westborough

2 PSI, Westborough

6 PSI, Westborough

2 PSI, Westborough

8 PSI, Westborough

2 PSI, Westborough

2 PSI, Westborough

2 PSI, Westborough

2 PSI, Westborough

2 PSI, Westborough

6 PSI, Westborough

6 PSI, Westborough

5 PSI, Westborough

5 PSI, Westborough

5 PSI, Westborough

3 PSI, Westborough

Date

I November 1996

I November 1996

1 November 1996

I November 1996

1 November 1996

1 November 1995

1 November 1996

I November 1996

I November 1996

I November 1996

I November 1996

I November 1996

I November 1996

I November 1996

1 November 1996

I November 1996

I November 1996

2.
2.

2 .
1

2.
2.
2.
2.
2.
2.
2.

z
!

o
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rille spECrFIcATroN FoR srArlLESS srEEL vEssEL pLATE

PSI Part No.

I v049M174 1
I

v049M175 l
v049M149 1
v049M150 1
v049M152 r
v049M170 1
v049M157 I
v049M156 l
v049M154 I
v049M159 1
v049M198 1
v049M164 1
v049M153 I
v049Mt't7 |
v04eYls8l
v049M155 1
v049P7801 14
v049P7802 14
v049P7803 14
v049P7817 14
v049P7815 14

Lot
No.

Plate Size Qty.

1

z
7
4

o

2
6
l6
2
2
1
2
1

I

5

7
7

Destination

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westboro'r eh

PSI, Westborough

PSI, Westborough

PSI, Wesltorough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

PSI, Westborough

Date

I February 1997
I February 1997
I February 1997
I February 1997
I February 1997
1 February 1997
1 February 1997
1 February 1997
I February 1997
I February 1997
I February 1997
I Febnrary 1997
1 February 1997
1 February 1997
I February 1997
1 February 1997
I February 1997
I February 1997
I February 1997
I February 1997
1 February 1997

3. 1/4 x57 x 192
3. 1/4 x70 x229

3. 114x84x254
J .  U 4  ) { O J  X I ) 1

3. ll4 x49 x254
3. l /4x40x144
3 .  1 / 4 x 9 0 x 9 8
3. 1/4 x99 x 120
3. 114 x120x229
3. 1/4x96x142
3. 1/4 x 55 x 154
3. 114x96x229
3. 114x62x792
3. 318x96x192
3. 114x66x142
3. 3/8x96x230
3. 7l2x9l 112x333
3. ll4 x60 x332
3. lDx'72 xl95
]. 112x62x195
3. 1/2x76x270

z
3

SPECIFICATION
Number -

A v049-2-O41
Rev.
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3.0

3.1

MATERIAL REQIJIREMENTS

This material shall conform to the requirements of ASME Specification SA-240 Type
3041304L with the additional supplementary requirements described in this specification.
The naterial is to be dual certified to meet the material emde of 304 and 304L.

Applicable Codes

3.2.1 ASME Boiler & hessure Vessel Code, Section II, "Materials", the 1992 Edition
withthe 1994 Addenda"

3.2.2 ASTM 4-480, "Standard Specification for General Requirements for Flat-Roll
Staidess and Heat-Resistiog Steel Plate, Sheet, and Ship".

3.2.3 ASTM A-700, "Standard Packages for Packaging, marking and Loading Methods
-for Steel Products for Domestic Shipment '.

Any ap,par€,nt conflicts between ihe requirements give'n herein and the applicable ASME
Specifi-gation shall be brcught to the attention ofPSI for clarification.

MAI{UFACTT]RE

Thickness Tolerance

The material shall be firmished in the thickness(es) specified in the purchase order. The
thickness tolerance shall meet ASTM A-480 requirements.

Width and Length Tolemnce

The plate material shall be cut to ftg minimim size specified in the purchase order. The
width and length plus tolerance of the finistred material shall not exceed the toleranc€s
specffied in ASM1 SA480 specification, the minus tolerance is 0.0 in..

Surface Finish

Hot rolled Annealed, and Pickled (IIRAP) mill finish is acceptable.

Chemistry and Mechanical Properties

The material shall meet the chernisry requirements as specified in SA 240 Type 304L,
and the mechanicai requircment of SA240 Tlpe 304 material specification.

J - Z

3.3

4.0

4.1

4.2

4.3

4.4

a

a
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4.4.1 The material shall be dual certified as type 304/304L.

4.t-

+.o

a

t

I

5.0

5.1

7.0

., 1

After fina1 cleaning and pickling, no grinding wilh abrasive wheels, cloth or stones is
perrnitted. No iron, carbon steel or other contaminants (such as grease, cloride
compounds,oil hydrocarbors) to come in contact with the plate.

Cleanliness

This material is intended for use in a high vacuurn application. Potential hydmcarbon
conlamination shall be eliminated. Also, the material shall be wrapped and covered at all
times the material is not being processed to minimize possible exposure to contamiftmts.
The plate shall be cleaned prior to shipment.

MATERIAL TESTING

A 2" wide coupon, the width of one plate is to be suppiied for each heat number supplied.
The coupon must be pickled the same as the plate.

INSPECTION/WTINESS

The purcAaser shall have lhe right to witress all manufacturing processes.

REIIECTIONS AND REPAIROF DEFECTS

No weld splices or repair welding is p€rmitted to rhe material.

IDENTIFICATION

Identification ofthe material shall be maintained through aU manufacturiry processes.

If material identity is lost, the plate shall be requalified by making all tests that were
required for the material or as indicated in this specification.

Marking the furished materials with marking fluids, die stamps, and./or electro-elching-is
not pernitted. A vibratory tool with a minimum tip radius of .005" is acceptable fbr
marling one side only of the finished plate. All other marking methods must be
app.orofo by the purchiser prior to use. Ail plates shall be marked 6n in from both edg9s
in 

-one 
comer. \Fhen staclied for shipment, all markings shall be in the same comer for

easy. identification upon receipt at PSL The minimum marking is to be the heat/lot
numDer.

6.0

6.1

8.0

8.1

8.2

a

TiIIe SPECIFICATIoN FoR STAINLESS STEEL VESSEL PLATE
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9.0 DOCI,]MENTATION

9 . I The Certifled Material Test Report (CMTR) shall be provided to the purchaser a
minimum of 48 hours prior to ship-ment'of the riraterial.

9.2 A record of the material thickness for each group of materials is required. Thickness- 
. shall be measured and recorded at both edses and the center ofthe plates.

1O.O PACKAGING,STORINGAND SHIPPING

10.1 The nalerial shall be packaged for shipment as described in ASTM 4700-94, Section
11.3.3 and Figue 56 (wrapped package on skids) with the additioml zupplementary
requirements as described herein.

10.2 The plate material shall be wrapped in waterproof polyethylene and covered with a tarp
immediately after all steel processing operations have been completed 1s 'niniqize
contamitration. The material shall remain packaged and covered util it is oecessary to
remove the covering and packaging material for fiuther pmcessing.

10.2 The material shall be shipped as specified in the purchase order.

1I.O NON-E-SCORT PRTVILEGES AND INSPECTION RIGIIT

Non+scod privileges for Buyer, Owner, Govemment and Owner representatives to all
areas of the facilities where the work is being performed shall be arranged. This will
include access to all areas where material is being processed and stored.

TITIE SPECIFICATION FOR STAINLESS STEEL VESSEL PLATE

SPECIFICATION
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LIGO VACUUM EQUIPMENT; V59049

O RING SPECIFICATION

PROJECT ENGINEER

TECHNICAL DIRECTOR7.& . btu)

PROJECT MANAGER
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O Rlt'lc SPEC. VO49-Z!045
6M L|GO\I'.WB1

SERVICE : ULTRA HIGH VACUUM SEALS

MATERIAL: EXTRUDED CORD STOGK; CERTIFIED DUPONT VITON A-5O0

DUROMETER : 70-75

JOINTS : VULCANIZED SPLICE

CROSS-SECTION DIAMETER : 0.275 + - 0.006 INCHES

DEVELOPED LENGTH : SEE TABLE 1

SPECIAL REOUIREMENTS:

1.O RINGS SHALL BE SUPPLIED SUITABLE FOR ULTRA HIGH VACUUM SERVICE.
ORTNGS MUST BE SUPPLIED CONSISTENT WITH CLASS lOO CLEAN ROOM STANDARDS.
HANDLING AND PACKAGING TO PREVENT CONTAMTNATION FROM DIRT,
HYDROCARBONS (OILS,GREASES,FINGERPRINTS ETC,I,GRIT,CHIPS,
MANUFACTURING RESIDUES,PARTICULATES (DUST,HAIR,LINT ETC.'
IS REOUIRED.SUPPLIER MUST SUBMIT HANDLING AND PACKAGING
PROCEDURES TO PSt, FOR APPROVAL. PFIOR TO MANUFACTURING O RINGS.

2, O RINGS SHALL BE INDIVIDUALLY PACKAGED IN $EALED PROTECTIVE POLYETHYLENE
PLASTIC SAGS.BAGS SHAII BE ruNCTURE RESISTANT A'\,D AIR TIGHT,
BAGS SHALL 8E MARKED WITH PART NO,,FLANGE SIZE,CORD LENGTH, AND LOT NO.

3. O RINGS WILL BE VACUUM BAKEO BY PSI TO REMOVE (OFF-GASI WATER,
VOLATILE COMPOUNOS, AND GASSES, REMAINING IN THE BULK VITON,
BAKING WILL BE DONE AT 170 C (338 F' IN A ruRE N2 ATMOSPHERE,AT A PRESSI,IRE
= 1 TORR,FOf, A 12 HOUR DURATION,AFTER EAKING,THE ORING PART NO.

WILL HAVE THE SUFFIX'V'REMOVED.{SEE TABLE 1 I

4. PRIOR TO OBTAINING A RELEASE FOR SHIPMENT,VENDOR MUST CERTIFY THAT ALL
SPLICED JOINTS HAVE BEEN VISUALLY INSPECTED AND TESTED IN ACCORDANCE

WITH ASTM STANDARD D2527-83(REAPPROVED I 992},JOINT CLASSIFICATION
rs cLAss 3.

I s. rxs o-RrNG vENDoR wr.r supruy uNBAKED o-RrNcs wrtH THE suFFrx

)' 

'v" ADDED rO rHE PARr NUMBER.(SEE TABLE 1)

z
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O RING v049-2-045
8 rjcow.v|Bl

PART NO.
UNBAKED

v049M016v
v049Mo17V

vo49M018V
v049MO19V

vo49MO20V
v049M021V

vo49MO22V
v049M023V

v049M024V
v049M025V

vo49MO26V
v049M027V

vo49MO30V .
vo49MO31V .

v049MO32V
v049M033v

PART NO,
BAKED

vo49M0r6
vo49M0l7

v049M0r8
VO.rgM019

voit9M020
v049M021

vo49M022
v049M023

vo49M024
vo49M025

v049M026
v049M027

vo49M030 r
v049M031 .

vo49M032
v049M033

FTANGE SIZE

r04
104

84
84

72
72

@
60

48
48

44.25
44.25

60
60

44.625
44.625

TABLE 1

CBOSS SECT.
INCHES

0.275 + - 0.006
0.275 + - 0,008

0.275 + - 0.@6
0.275 + - 0.000

0.275 + - 0.006
0.276 + - O.0Oo

0.275 + - 0.006
0.275 + - 0.006

0.275 + - O.00€
0.275 + - 0,006

0.275 + - 0.006
0.275 + - 0.006

0.27s + - 0.000
0.275 + - 0.006

0.275 + - 0.006
0.275 + - 0.006

CORD LENGTH
INCHES

337.5
328.125

274.375
265.125

237.125
227.75

200.625
19r .25

162.5
153.125

150
r40.75

2 1 3
203.75

151.25
203,75

HEF. DWG,

vo49-4422
v049-4-022

v049-4-021
v049"4-021

vo49-+020
v049-4-020

vo49-4-019
v049-4-019

v049-4-018
vo494-018

v049-4-O17
v049-4-O17

v049-4-067
vo49-4-067

v049-4-132
vo49-4-t32

SPECIFICATION
.fumb'rA 
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Title: SPECIFICATION FOR STAINLESS STEEL RINGS CUT OUT OF PLATE

,

SPECTFICATION FOR

STAINLESS STEEL RINGS CUT O[J-T OF PLATE

FOR

LIGO VACUUM EQUIPMENT

Hardord, Washington
and

Livingstoq Louisiana

PREPARED BY:

. 
STRUCTURALENGINEER:

I QUALITYASSIJRANCE:

TECHNICAL DIRECTOR:

PROJECTMANAGER:

E

a,A. h-td LAj".--

Information contained in this specification and its attachments is proprietary in natue and shall be kept confidential. It shall be
used only as required to rcspond to the specification requirements, a.nd shall not be disclosed to any other party.
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r.0 scoPE

This specification covers the minimum technical requirements for the materials,
fabrication, inspection, testing, preparation for shipping, shipment and delivery of the
plate to be used for manufachring ultra high vacuum boundary equipment.

All attachments are incorporated herein by reference and made a part of this specification.

Information contained in this specification and its attachments is proprietary in nature and
shall be kept confidential. It shall be used only as required to respond to the specification
requirements, and shali not be disclosed to any other parfy.

2.0 SCHEDULE AND DELTYERY

Rings sha.ll be delivered in lots with sizes and quantities as specified in Attachment "B".

3.0 MATERIALREQT]IREMENTS

3.1 This material shall conform to the requirements of ASME Specification SA-240 Type
3041304L with the additionai supplementary requirements described in this specifrcation.
The material is to be dual certified to meet the material erade of304 and 304L.

3.2 Applicable Codes

3.2.1 ASME Boiler & Pressure Vessel Code, Section II, 'Materials", the 1992 Edition
with the 1994 Addenda.

3.2.2 ASTM 4-480, "Standard Specification for General Requirements for Flat-Roll
Stainless and Heat-Resisting Steel Plate, Sheet, and Ship".

3.2.3 ASTM ,4'-700, "Standard Packages for Packaging, marking, and Loading Methods
for Steel Products for Domestic Shipment".

3.3 Any apparent conflicts between tle requirements given herein and the applicable ASME
Specification shall be brought to the attenlion ofPSI for clarification.

4.0 MANUT'ACTURE

4.1 ThicknessTolerance

The material shall be fumished in the thickness(es) specified in the purchase order. The
thickness tolerance shall meet ASTM 4-480 requirements.

SPECIFICATION
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4.2 DiameterTolerance-

I fn" rings to be flame cut to the following tolerances:
t -

ID -U4" + 0. OD + 1/4" - 0

| 4.2.1 Surface flatness per ASTM 4'480.

4.3 Sudace Finish

Hot rolled, Annealed, and Pickled (HRAP) mill finish is acceptable.

4.4 Chemistry and Mechanical Properties

The material shall meet the chemishy requirements as specified in SA 240 Type 304L,
and the mechanical requirement of SA240 Type 304 materiai specification.

4.4.1 The material shall be dual certified as type 304/304L.

4.5 After final cleaning, no grinding with abrasive wheels, cloth or stones is permitted. No
iron, carbon steel or other contarnhants (such as grease, cloride compounds, oils,
hydrocarbons) to come in contact with the plate.

4.6 Cleanliness

This material is intended for use in a high vacuum application. Potenlial hy&ocarbon
contamination shall be eliminated. The plate shall be cleaned prior to shipment.

5.0 MATERIAL TESTING

5.1 A 2" x 2" wide coupon, is to be supplied for each heat number supplied. The coupon
must be pickled the same as the plate.

6,0 INSPECTION/WITNESS

6.1 The purchaser shall have the right to witness all manufacturing processes.

7.N REJECTIONS AND REPAIR OT'DEFECTS

7 .l No weld spiices or repair welding is permitted to the material.

SPECIFICATION
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SPECIF'ICATION FOR STAINLESS STEELRINGS CUT OUT OF PLATE

)

8.1

8.2

8.3

IDENI'IFICATION

Identification of the material shall be maintained through all manufacturing processes.

If material identity is lost, the plate shall be requalified by making all tests that were
required for the material or as indicated in this specification.

Marking the finished materials with marking fluids, die starnps, and/or electo-etching is
not permitted. A vibratory tool with a minimum tip radius of .005" is acceptable for
marking one side only of the finished plate. Al1 other marking methods must be
approved by the purchaser prior to use. All plales shall be marked 2" in from the O.D.
When stacked for shipment, all markings shall be in the same comer for easy
identification upon receipt at PSL The minimum marking is to be the heat/lot number.

DOCUMENTATION

The Certified Material Test Report (CMTR) shall be provided to the purchaser shipment
of the material.

A record ofthe material thickness for each group of materials is required.

\ 1O.O PACKAGING, STORING AND SHIPPING

7 10.1 The material shall be cleaned and protected from contamination prior to shipment. The
material shall be shipped covered in a closed tailer or tightly wrapped with tarps if
shipped on an open bed.

11.0 NON-ESCORT PRTVILEGES AND INSPECTTON RIGHT

Non-escort privileges for Buyer, Ovuner, Govemment and Owner representatives to all
I areas of the facilities where the work is being perfonaed shall be arranged. This will

include access to all areas wtrere material is being processed and stored.

9.0

f . i

9.2
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ATTACHMENT "B''

Schedule of Deliveries in Lots with Sizes and Ouantities

Rings are to be delivered in lots as follows:

PSI Part No.

v049M251-1
V0491v1252-l
v049M253-l

Lot
No.

I .D .xO.D.xThk
@imensions in Inches)

44.9 x 80.3 x 1.25

4 8 . 5 x 6 8 . 5 x 1 . 2 5

48.5 x 68.5 x 1.25 with
48.5 hole offset from O.D.
center line by 5.88 in.

3 0 . 8 x 6 8 . 5 x 1 . 2 5

6 0 . 8 x 7 2 . 5 x 1 . 2 5

6 0 . 8 x 8 0 . 3 x 1 . 2 5

44.9 x68.5 x 1.25

3 0 . 8 x 6 8 . 5 x 1 . 6 3

60.25x72.5 x 1.63 with
60.25 hole offset from
O.D. center line by 1.97 in.

60.25 x 72.5 x 1.25 with
60.25 hole offset from
O.D. center line by 1.97 in.

Qty. Destination

PSI Westboro

PSI Westboro

PSI Westboro

Date

15 Jnly 1996

15 July 1996

15 July 1996

I

I

I

6

6

2

v049M254-1.
v049M255-t

v049M256-1
v049Nn57-l
v049M258-1

v049M248-1

4 PSI Westboro 15 July 1996
4 PSI Westboro 15 July 1996

I

I

I

2 PSI Westboro 15 July 1996

2 PSI Westboro 15 luly 1996

4 PSI Westboro 15 July 1996

PSI Westboro 15 July 1996

v049M249-1 PSI Westboro 15 July 1996

z
=
o

I
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ATTACHMENT ..B'

Schedule of Deliveries in Lots with Sizes and Quantities

Rings are to be delivered in lots as follows:

PSI PartNo. Lot
Ns

v049M251-1 2
v049M252-l 2

v049uo54-I 2
v049M255-1 2
v049M259-t .2

v049M2s8-1 2

v049M248-l 2

I .D.xO.D.xThk
@imensions in Inches)

44 .9x80 .3x1 .25
48 .5x68 .5x1 .25

30 .8x68 .5x1 .25
60.8x72.5 x1.25
48 .5x80 .3x1 .25

30 .8x68 .5x1 .63

60.25 x72.5x 1.63 with
60.25 hole of,tset from
O.D. centerline by 1.97 in.

60.25 x72.5 x 1.25 with
60.25 hole oflset ftom
O.D. centerline by 1.97 in.

Oty. Destination Date

4 PSI Westboro 1 Feb. 1997

2 PSI Westboro 1 Feb. 1997

2 PSI Westboro 1 Feb. 1997

2 PSI Westboro 1 Feb. 1997

2 PSI Westboro 1 Feb. 1997

2 PSI Westboro 1 Feb. 1997

1 PSI Westboro I Feb. 1997

)

v049M249-l 2 1 PSI Westboro I Feb. 1997
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