
SPECIT'ICATION FOR TEERMAL INSUI.ATION-PEING

SPECIFICATION FOR
THERMAL INSULATION . PIPING

FOR

LIGO VACUUM EQTIIPMENT

Hanford, Washington
and

Livingsto4 Louisiana

JAilglg.

PREPAREDBY:

QUALITY ASSI]RANCE

TECENICAL DIRECTOR:

PROJECTMANAGER:

Information contained in this specification and its attxchments is proprietary in nature and shall be kept confrdential. It sball be
used only as required to respond to the sp€cification rcquirements, and shall not be disclosed to any other party.

I ffnn tft{hDl-r&J | -' r-q7 Kfltl,,.T*?- i, j "i :l'""-' ̂ l +' r't € t D e o + d4 | I
6 *,a plnlstf|?1> /"h"/ -I^E.F'J""4r )Eo l+ dzz4------?-------f----------l---

REVLTR.I BY-pArE I APPp.pATEI DESCRIPTIONOFCHANGE

PROCESS SYSTEMS INTERNATIONAL,INC. I SPECIFICATION

INITIAL
APPROVALS 

.-
PREPARED

Stt"*
DATE

,ol,rfeb
APPROVED DATE

62, <r= totae/2
NumberA V049-2-163
'  L \ 6o - t 970009 'o I ' v

Rev.

I

Pase I of



Title: SPECIFTCATION FOR TEERMAL INST]I*ATION . PIPING

TABLE OFCONTENTS

1.0 SCOPE/GENERAL

2,O MATERIALS

3.0 TI{ICKNESS OF INSI,JLATION

4.0 INSTALLATION

ATTACEMEI{TS
-TnICAL PIPING INSTJLATION COLD SERVICE

FIGLJRE B-l POLYISOCYAI,IURATE INSULATION -
TYPICALPIPE SECTION

FIGURE B-2 POLYISOCYANURATE INSIJLATION. E)(PANSION
TOINT

FIGI]RE B-3 POLYISOCYANURIE INSULATION - ELBOW

FIGURE B-4 POLYISOCYAI.ILJRATE INSULATION - FLAI{GE

FIGIJRE B-5 POLYISOCYANT,JRAIE INSULATION - VALVE

FIGURE 8-6 POLYISOCYAI{I,JRA*TE INSULATION -
EXTENDED STEMVALVE

FIGURE B-? POLYISOCYANT,IKA-TE INSI,JLATION - FILTER

FIGTJRE CI SAI,TE AS 81 WITH FIBERGLASS INNER LAYER

I|IGIJRE C2 SAME AS 82 WITHFIBERGLASS INNERLAYER

FIGI,JRE C3 SAME AS B3 WITI{ FIBERGLASS INNERLAYER

FIGURE C4 SAME AS 84 WTITIFIBERGLASS INNERLAYER

FIGI.JPJ C5 SAI\4E AS B5 WITHFIBERGLASS INNERLAYER

FIGURE C6 SAME AS 86 WITH FIBERGLASS INNERLAYER

FIGURE DI FIBERGLASS INSULATION TYPICAI PIPE SECTION

FIGI]RE D3 FIBERGLASS INSI,JLATION EXTENDED STEM VALVE

FIGURE D2 FIBERGLASS INSIILATION ELBOW

FIGI.JRE D3 INSIJLATION . TYPICAL PIPE SI,]PPORT

SPECIFICATION

A Yorg-2-163

Page Z of -l



SPECIFICATION FOR

SCOPE/GENERAL

1�l This document outlines methods and procedures for the fabrication and installation of
insulation systems which are defined as follows:

Cotd Insulation - Polyisocyanurate foam

G)32ooF to 3ooh

. Hot/Cold - Polyisocyanurate foam
Insulation for Outer Layer, Fiberglass Blanket for Inner Layer (-)3200F to 350h

1.2 All material shall be suitable for continuous outdoor and indoor service'

Ambient Temperature: loh to toob
Relative Humidity: 50to I00%

1.3 Insulation identification can be determined from the following legend:

Insulation Classes

C = Cold Conservation

HC : Hot/Cold Conservation

PC = Personnel Protection Cold
PH : Personnel Protection Hot

L.4 The extent of surfaces to be insulated shall be defined by one or more ofthe following:

Piping and Instrumentation Diagrams

Generat Piping Isometrics Arrangement Drawings
This Specification

1.5 In addition to piping; insulation shall be applied to all pipe nipples, fittings, flanges,
unions, valves and projections through the base insulation unless otherwlse noted.

I.6 SPECIFICATIONCOMPLIANCE

The equipment shall comply with any drawings, data sheets' standards, codes and
soecifiiations referred to bi attached- as part of this specification. Any applicable
n'ational, state, or local codes or regulaiions shall be considered as .part of this
ipecification. 

' 
The Vendor is resp|nsible for compliance with such standards,

- siecifications, codes and requirements.
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Title: TION TON TITTRI�T.EL INSULATION . PIP

2.0 MATERIALS

Acceptable insulation materials are listed- in Paragraph 5.5 ofthis specjficaliol ];pdo1 may
quotd equivalent materials. However, all "equivilerit" materials must be approved by the
Purchaser Prior to use.

3.0 THICKNESSOFINST]LATION

Iirsulation thickness shall be as designated on the Piginq and Instrumentatio .

Anv discrepancies shall be brought to the attention ofPSI for resolution. The othef, documents
pro:"ided aie for arrangement and dimension information'

4.1 Special Insulation Codes

FP3 1" Fiberglass inner
2" PolyisocYanurate outer

Fl.5 I l/2" Fiberglass

4.0 INSTALI"ATION

4,1 GENERAL

l. The attached illustrations are included as a gu.ide for fabrication and installation

of insulation sYstems.

2 Insulating materials shall be protected from moisture at all times'

3. All insulation shall be installed butted together.

4. Insulation showing any evidence of moisture shall be rejected'

5. Insulation shall not be applied to any surface where there is any evidence of

moisture or frost.

6. All material applied in one day shatt have the vapor barrier applied in the same

day.Exposedendsshallbeternporari lyprotectedbyextendingthevapor
barrier over the exposed ends and onto the bare pipe or equipment'

- 7. All outer surfaces of insulation shall be covered with a continuous vapor

barrier.

8. There shall be no discontinuities in the vapor barrier'

SPECIFICATION
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4.2

SPECIFICATION FOR

9. Plastic pipe jacketing shall be installed as the final covering on the insulation.

VALVES, FLANGES, AND PIPEFITTINGS

a. Valves and flanges shall be insulated to provide coverings that can be removed
easily without destroying the covering or the pipe insulation and its vapor
banier. Pipe insulation shall extend to the flange or valve and shall be vapor
sealed against the pipe. Insulation shall be beveled so that bolts may be
removed without damage to adjacent insulation. Insulation thickness shall be
equal to the pipe insulation thickness where clearances are sufficient. Where
clearances are inadequate, the insulation may be trimmed as required.

b. Valve stems on cryogenic valves shall be insulated half way betrveen the pipe
centerline and pacliin! flange.

PIPE SUPPORTS

liping shall be insulated in a normal manner around supports except when an attached
figur9 is supplied to indicate more extensive application or insulation boundary is
required.

MATERIALS DESCRIPTION

All materials must comply with the following requirements. Caution shall be
exercised in job site storage and handling to assure that the completed system
will be dry, mechanically sound and meet all requirements of this specification.
Defective-materials shall be replaced.

4.4.1 Preformed Section 2 lb/cu. ft. Polyisocvanurate

Acceptable Materials:

a. Dow Trymer 2000 orPSI approved equal.

4.4.2 Preformed SectionFiberelass

Acceptable Material:
Owens Corning SSL-II Pipe Insulation

4.4.3 Joint Sealant and Vapor Stop Mastic

Acceptable Material:

4.3

4.4

a. B.F. 95-44 Elastolar Sealant, manufactured by H.B. Fuller Company,
Foster Division, Houstoq Texas. To be purchased in both of the
following container sizes:

SPECIFICATION
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Title: SPECIFICATION FOR THERMAL INSULATION. PIPING

5 gallon containers - for trower
I I fluid ounce tubes - for hand caulking guns

b. Dow Corning Silastic 736 or approved equal.

c. Pittseal I I l, manufactured by Pittsburgh Coming Corporation.

d. Foamseal 30-45, manufactured by Foster DMsion of Amchem.

e. S-31 Sealant, manufactured by Mastics and Adhesives Company.

4.4.4 Filament Tape I " Wide Rolls

- Acceptable Material:

a. 3-M Scotch Brand Filament Tape No. 898 manufactured by Mnnesota
Mining and Manufacturing Company.

b. Mystic Tape No. 6491, manufacturing by Mastik Tape, Division of
Borden Chemicals, Borden, Inc., Northfield, Illinois.

4.4.5 Membrane

Polvester fabric cloth having an 8 x 8 or similar size weave pattem. Glass cloth
is not suitable for use with ihe B.F. 60-30 vapor barrier mastic.

Acceptable Material:

MAST-A-FAB, polyester fabric, 8 x 8 weave pattern Manufacture by Foster
Division of Amchem Products.

4.4.6 Vapor Barrier Mastic

Acceptable Material:

a. B.F. 60-30 (dark brown - trowel grade) manufactured by H.B. Fuller
Company, Foster Products Division.

b. Rust-Ban Vapalon FR manufactured by Matcole Company, Inc'

c. Elastome$ic Coating EC-26 manufactured by Mastics and Adhesives
ComPanY

4.4.7 3 PCF Fiberqlass Blanket

Industrial glass blanket without backing, 3 lb/cu. foot density, l" thick or as
required.

4.4.8 I PCF Fiberglass Blanket SPECIFICATION
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Title: SPECIFICATION

Indusrrial glass blanket withour backing, 1 lb/cu. foot density, l/2'thick (to fiU
voids).

4.4.9 Tie Wire

16 gauge, soft annealed galvanized wire.

4.4.10 Plastic Pipe Jacketing

'. a. Plastic pipe jacketing shall be Zeston 2000 pVC (white) or approved
equal.

b. Jacketing form and thickness to be used shall be as follows:

l. Piping - 0.03" cut and curled.

2. Fittings -0.03,, preformed.

3. Jacket bonding adhesive shatl be perma-bond solvent welding
adhesive, or approved equal
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SPECIFICATION FOR THERMAL INSULATION. PIPING
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