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SPECINCATION FOR PIPING DESIGN AND MATERIAL
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SCOPE

Tbe following piprng and material specifications define the piping and fnings to bc used
for the LIGO Vacuum Equipmenl

CONNS AND STANNARDS

.-Ll Priority of Qodes and Standerds

Priority of documeots sball be as follows:

l. Codes @ighest priority)
2. This specification

22 Applicable Codes end Strndatds

ANSI - American National Standards hstitute

831.3 Chemical Plant and Petrole"m Refinery Piping (for process
piping only)

83 1.5 Refrigeration Piping
836.19 Stainless Steel Pipe
816.5 Pipe Flanges and Flange Fittitgs

ASTM - American Society of Testing and Materials

A380-88 Siandard Practice for Cleaning and Descaling '

i 
Stainless Steel

E42?-71(81) Standard Practice for Testing for Leaks Using the
Halogen Leak Detector

E493-73(S0) Standard Practice for Tcsting for Leaks U-sigg tb9
Mass Spectometer Leak Detector in the inside-Out
Testing Mode

E498-73(80) Standard Test Method for Leaks Using tbe Mass
Spectrometer Leak Detector or Residual Gas
Analyzer in the Tracer Probe Mode

E499-73(S0) Standard Methods of Testing for Leak-s U-s1ng the
Mass Spectrometer Leak Detector Probc Mode

SPECIflCATION FOR PIPING I}ESIGN AI{D MATERHL

SPECIFICATION
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SPECIFICATION FOR PIPING DESIGN AND MATEHAL

.23 SpeciticationComPliance

The equipment shall comply with any drawings, data shcrts, specifcaios. -' codes
ana stindaras Oatest editibis) referdd to or attachcd as part of this specifcation.
State or local codes or re'gulations, if applicable, will bc povidcd as an
attachment to this specification. The Vendol-is responsible for cmpliaace with
such standards, specifications, codes and regulations, if *tachcd

3.0 MATERIAUMANT'FACTTJRINGREQI'IREMENTS

3.1 All materials used to manufactr.ne the piping, tubing, flanges or fiting;s, as designated pcr
this specificatio& are to be of U.SA. origin and manufacnre.

,f.0 EXAMINATION Ar{n TESTING

Examination and Pressure Testing as required by AIISI 831.3-1990 Chapter rfl.

5.0 LNYENT]MBERSYSTEM

4.1 Lines shall be numbered according to the following chart:

Insulation Mat'l
(See Section 5.5)
Service

Insulation code
(See Section 5.4)

lnsulation Thickness

Piping Specilication
Designation (See Section 5.3)

Sequential Number

Fluid Service Code (See Section 5.2)

PL2 HC

I
I
I

J

I
I
I
I

FP3

L

oD)
Line Size (Nominal Pipe, inches). (Copper tube designated by nominal sh, tpl

SPECIFICATION
xumbrrO vo49-2-o3z
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IA
CA
cwS
cwR
NGS
LN2
cN2
PV
PW
VA
N2
N

SPECIFICATION FOR PIPING DESIGN AJTD MATERIAL

Fluid Codes

Ebid

Iostunent Air
Class 100 Clean Air
Cooling Water Supply
Cooling Water Rctrntr

_ Nantral Gas Supply':;'Liquid 
Nitogen

" Gaseous Nitrogen
Process Vacuum
Process Ultra High Vacuum
Vent and Relief To ATM
Nitogen Gas
Nitogen @ither Gas or Liquid)

Piping Specifi cation Designation

4.4.1 ,'X" First DiEt ldentifiers

l = 1 5 0 #  A N S I

4.4.2 "Y" Second Digit ]dentifiers

A = 6061 T6 Aluminum
B = 304 Stainless Steel
C = Type L Copper Tubing
T = Stahless Steel Tubing

4.4.3 "2" Third Disit Identifrers

I = Cryogenic
2 = Non-Cryogenic
3:Vacuum
4 = Ultra High Vacuum
5 : Class 100 Clean Air

Insulation Service

Insulation Service
Hot and Cold
Cold Conservation
Personnel Protection COLD
Personnel Protection HOT
Vacuum Jacketed

lnsulation
S.vmbol
HC
c
PC
PH
VJ

SPECIFICATION
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SPECIFICATION FOR PIPING DESTGN AI\TD MATERIAL

SPECIFICATION

55 Insulation Mrterirrl Codes

FP3 l" Fiberglass Inner
FP3.5 l"Fiberglasslnaer
FP4 l" Fitrerglass lnner

2" PolyisocyanruaE Oncr
2 12" Polyisocyanuratc Oucr
3" Polyisocyanuraa Oucr

. r : ' . . - .

6.0

Ifno insulation maeriat code appears in the line numbcr thcn it shatl bc
rmderstood tbat no insulatioa is required.

:-^-.. .- .

VALVT', AND II{STRUMT',NT NT]MBER SVSTEM

Contol valves, manual valves and associated instrunents sball be designated acco^rding to
P&ID Drawing Symbols. If the required desiSration is not spccified on the drawing lher
ISA-S5.1, Ta6'le i wiil take precedince. 

-

Manual valves that do not carry an instrument loop numben (described above) -shull b"
assigned one ofthe following valve type descriptions, precceded by tbe valve size in
lncnes.

Type

GVIIV
GVUIT
AVHV
AVW
IRV
VJV
BVCR
BVCA
cl.v
BvI'J
vsov
vsoo

P V - A BB
ILSequential (Loop) Number

Station ldentification

Functional Identifi cation

Description

Gate Valve, Higb Vacuum, SS, Viton Seals, Hmdwheel or Lever, CF CoDtr.

Gate Valve, Ultra High Vacuum, SS, Viton Seals, Handu&e€I, CF CoDn.

Argle Valve, High Vacuum, SS, Viton Seals, Handwheel, ISOKF or K Conn.

Angle Valve, Ulta High vacuum, SS, Metal Seals, llandwheel" CF Corn.

Instnrment Root Valve, SS

Vacuum Jacketed Valve, SS

Batl Valve, Cryogenic, SS, 3 Piece

Ball Valve, Class 100 Clean Air, SS, 3 Piece

Globe Valve

Ball Valve, Utility, Brass'or Bronze

Vacuum Seal-Off Valve, SS

Vacuum Seal-Off Valve Operator, SS

ar.
5
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SPECIFICATION FOR PIPING DESIGN AND MATERIAL

VSOO Vacuum Seal-Off Valve Operator, SS

181

PIPING DESICN AhID MATERIAL SPECIFICATION

Service: Cryogenic

Primarv Rating: 150# ANSI 304 SSTL

Desisn Conditions:
Pressure 0 to 192 Psig
Temperature -320oF to 350oF
Conbsion Allowance Zero

Pipe:

12" and smaller ASTM A312 TP304

Pioe Schedule:-- 
t Uf nd smaller Schedule 10S SMLS
8" and smaller Schedule l0S SMLS or EFW
10'thru 12" schedule 10s EFw

Note: Vacuum jacketed piping will be designed and fabricated in accordanee with the
manufacturer's standard, and PSI spec. V049-2-016.

Fittines:-t 
1/2" and smaller Socket Welded 3000#

2" and larger Butt Weld
ASTM A.403 WP304 \IIPS, WPW
OT-et's ASTM A182-F304

Flanqes: Not allowed, except on atmospheric vent lines as indicated on P&ID's. Flanges on
the vent line, (whiah mate to a flat faced flange on the vacuum equipment) shall be
stainless steel iaised-face design. Flanged joints shall have spiral wound, stainless
steel gaskets, Flexitallic or equal.

Valves: Valves shall be fumished under their own unique specification.

Continued on Next Page

SPECIFICATION
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SPECIFICATTON FOR PIPING DESIGN AND MATERIAL

:".\: .- .. -

04 - Tee
05 - Sockolet
06 - Tee Then
Reducer or
Reducing Tee
12 -BW O'let

lBr

M
06 04
12 06 04
12 t2 06

6 8 1 0

04
06 04
12 06 04
12 t2 06
12 t2  t2
12 t2  t2
t2  t2  12

2 3 4

04
06 04
06 06
05 05
05 05
05 05
05 05
05 05
05 05

Erals.hlonledions:

Run
- .-, . .Size 

n

Branch Size %

04
06
05
05
05
05
05
05
05
05

%

% 0 4
% 0 6
t t 2
lYz 05
2 0 5
3 0 5
4 0 5
6 0 5
8 0 5
l0 05
12 05 04

12lV2

SPECIFICATION
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Ttd. SPECIFICATION FORPIPING ITESIGNAND MATERIIL

tE;2

PIPING DESIGN AND MATERIAL SPECIFICATION

Scrvice:

Fimary Rating:

Design Conditions:
- Pressure t: t'

-'' "' lsDpet"tllre
C-on6sion Allowance

Pine:

Non4ryogenic - Cleao

150# Al.r$ 304 ssTL

0 to 192 psig
-20>oF to 350oF
Zerc

12" and smaller ASTMA312 TP304

Pipe Schedule:- 
I 1/2" and smaller Schedule l0S SMLS
8" and smaller Schedule l0S SMLS or EFW
10" tbru 12' Schedule tOS EFW

Fittinqs:- 
I 12" and smaller Socket Welded 3000#
2" and larger Butt Weld

ASTM 4403 W?304 W?S, WPW
Elbow O'Let ASTM Al82-F304

Flanges:

Gaskets:

Valves;

2" and larger ANSI 150# RF, ASTM A,182 F304, Weldneck with o-ring gaskets.

O-ring, Viton nonlubricate4 cleaned and sealed for shipnent.

Valves shall be furnished under their own unique specification.

Continued on next page.
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lth SPECIFICATION FORPIPING DESIGNAND MATERIAL

SPECIFICATION

tB2

Branrihlonnccdons:

Run
Sizs.:

I
t %
2

4
6
8
l0
t2

04
06
t2
05
05
05
05
05
05
05
05

04 - Tee
05 - Sockolet
06 - Tce Then
Reduccr or
Reducine Tee
n.Bw-bkt

04
06 04
t2 06 04
12 12 06 04

041
06 04
05 06 04
05 06 06 04
05 05 05 06 04
05 05 05 t2 06 04
05 0s 05 l2 12 05
0s 05 05 t2 t2 t2
05 05 05 12 12 12
05 05 05 t2 12 t2

Branch Size Vz

Note: 
'

l'/z 2 4 6 l0 t2

t . Piping and fittings to be intemally cleaned" dryed and ends sealed during shipping, storing
and installation.

ID ofpipe and fittings 1o be free ofhydrocarbon coDtamination, or dirt ofaoy kind.

4.

5.

Surface fini5h 1s be standard white pickled ID and O.D.

Tube Bending - The following is not allowed: Sand packing, Mechanical scratches on
tube I.D., Any type of lubricant.

Material manufactrnes certificate of compliance to applicable ASTM specifications are
required and must accompany shipment.

Tubing, flanges and fittings to be erched or stamped with manufacturers name, part
number and material type.

Prer -Lot -U.-
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SPECIFICATION FOR PIPING DESIGN AND MATERIAL

SPECIFICATION

c2'

PIPING DESIGN AND MATERIAL SPECIFICATTON

Swice:

Design Conditions:
'' " ' 

Pressrne
Tempeo,ture

Note:

Eiuings:

Unions:

Valves:

Soldering:

Notes:

Gaseous Nitogel, Cooling Warer, loshumcnt Air

' : i t '  . ,

2OO PSIG
-20"F to 150'F
Tzro

Tube: All sizcs Type "L" Copper - Hard Dra*n ASTM 888,8280, Copper Tube

Hry 
oo'" Nominal sizes, oo:t oD on P&ID,s and piping

Copper tube and fittings are to be specified on PSI BOM's by thc actual O.D. of
the tube.

All sizes Wrought CopperASTM B75
All Fittings to be female solder cup ends.
Brass Parker CPI tube finings (or equal).

. Corrosion Allowance

ll4" to l" Brass Parker CPI tube fittings (or equal) may also be

Valves shall be firmished under their own uoique specification.

All joints in wrought copper fittings shall be soldered using 95-5 Tin-Antimony.

'used.

Tubing is to be intemally cleaned and the ends sealed during shipping, storing ang
installition. Spools are to bave all flux residue, grit, splatters or dirt rcmoved before'installation.

2. Fittings are to be cleaned after manufacturing and scaled in plastic during shipping, storiDg
and iristallation.

?ry J/-o.-?J-



Eeics:
Design Conditions:

hessure
Tempcrature
Corrosion Allowance

Tube:

All sizes

Tube Size (OD): Minimum Wall Thickness (Inches)

0.035"
0.035'
0.049.
0.049'
0.065'

SPECIFICATION FOR PIPING DESIGN AND MATERIAL

TT

PIPING DESIGN AI{I' MATERIAL SPECIFICATTON

Cryogeric

1'--,  . .

0 to 300 psig
-320oF to 350oF
Z$o

ASTM 4269 GR 3O4L SMLS
Tube sizcs designated by OD dimensions.

ll4"
3/8'

- l D "
314"
t '

Fjnines: All Fittings to be Parker Weld tube fittings SA479 or ASTM 4276 GR TP3l6 and
ASTM Al82 GR TP3l6, or equal.

Vdves: Valves shall be fumishe'd under their oun unique specification.

Note:

l. Tubing to be internally cleaned, dryed and ends sealed during shipping, storing aod
installation. Tube ID to be free ofhydrocarbon contasrination.

2. Fittings to be cleaned after manufachuing and sealed ia plasic bags druing shipping,
storing and installation.

3. Tubing surface firish to be standard white pickled LD. & O.D.

SPECIFICATION
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SPECIFICATION FOR PIPING DESIGN AND MATERIAL

T2

PIPING DESIGN AIID MATERIAL SPECIFICATION

Non4ryoge,nic

0 to 300 psig
-200F to 350"F
Z,ero

Sewice:

Desigr Conditions:

hessure
Temperature

Tube:

All sizes

Tube Size (OD):

ll4"
3/8.
t12"
314
I '

Fittings:

Valves:

Note:

1 .

2.

Corrosion Allowance

ASTM A269 GR TP3O4 SMLS
Tube sizes designaed by OD dimeasions.

Minimum Wall Thickness flnches)

0.035'
0.035"
0.049"
0.049'
0.06s'

All Fittings to be Parker A-LOK tube fittings SA479 or ASTM A276 GR TP3l6
and ASTM Al82 GR TP3l6 or equal.

Valves shall be furnished under their 6srs nnique sp€cification.

Tubing to be intemally cleaned, dryed and ends sealed during sbiping, storing and
installition. Tube ID to be free ofhydrocarbon contaminatiotr.

Fittings to b€ sleaned a$er manufactwing and sealed ia plastic bags during shipping'
storin-s and installation.

Tubin] surf*. finish to be standard white pickletl I.D. & O.D.

SPECIFICATION
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SPECTFICATION FOR PIPING DESIGN AND MATERIAL

T3

PIPING DESIGN AND MATERIAL SPECIFIq\TION

''' - . '. Temperatrre ..'
Corrosion Allowance

Eroicc:
DcsiSn Conditionr:

Pressure

Proctss Vacuum

Vacur:m l0'5 Ton to 2 psig
-20oF ro l50oF
TEro

0.03s.
0.03s"
0.035.

0.035"

0.065'
0.065'

0.065"

0.065"

0.083"

0.083

0.120

0.120

0.120

0.120

Iubg, (Tube sizes designated by OD dimensions)

All sius uo to l"
I ll2" md-larger

ASTMA269GRT?304 SMLS
ASTMA26 GRTP304 SMLS orVelde4

Tube
Size
(op):

l/4"
3/8"
U2"

3/4*

l u
I tn"

T'

2rn"
{'

6"

. 10"

t2"

14"

16 5.128"

20 7.128"

24 9.t28"

Thru
Hole
Dia.

.172"

.172"
..172"

,A<'

.265"

.265"

.332"

.332"

.332"

1t t "

.5tz

.332"

390"

.390"

. Stainless

MinimumlVall Conllat
Thickness Flange
dnches) SiZc

No. E.C.
Bolts Dia.

1 lA"Nom. O.D. 6 1.062"
1 lB"Nom. O.D. 6 1.062"
I lR"Nom. O.D. 6 1.062"

2ll8"Nom. O.D. 4 1.625"

2 3/4" Nom. O.D. 6 2.312"
2 3/4'Nom. O.D. 6 2.312"

3 3/8"Nom. O.D. 8 2.85"

4lE'Nom. O.D. 8 3.628"

6"Nom. O.D.

8"Nom. O-D.

l0"Nom. O.D.

12"Nom. O.D. 32 11.181''

l4"Nom. O.D. 30 12.810"

l6 l/2" Nom. O.D. 36 15.310"

ElaoS:ff: All Flanges to be ConJlal ISO Large Flange or KF trbe fittings 304
Steel.

SPECIFICATION

Continued on Dext page.
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T3

Fittings:

valT:

Nobs:

l .

?
J .

4.

Tubing to be internally cleaned" dryed and ends sealed druing shipping, storiag and
insallation Tube ID to be free ofhydrocartoo contaninatioD.

Tubing surface finish to be standard rfrite Pickled I.D. & O.D.

Tube Bending - The following is not allowed: Sand packing, Mechanical scratch€s on
tube I.D., or any type of lubricant.

Material manufactures certificate of compliance to applicable ASTM specificatioos are
required and must accompany shipment.

Tubing, flanges and fittings to be etched or stamped with manufactuers nane, part
number and material type.

7. Conllat flanges to be made from either electo slag remelt, vacuum remelt or cross forged

Fittings to be cleaned after manufacnring and sealed in plastic bags duriug shipping,
storin-s and installatioD-

material.

SPECIFICATION FOR PIPING DESIGN AND MATERIAL

SPECIFICATION
xunbrto vo49-2-o3z
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SPECIFICATION FOR PIPING DESIGN AND MATERIAL

T4

PIPING DESIGN A}ID MATERIAL SPECIIICATION

lssicr:

DesiF Conditions:

Pressure
' Temoerature :'.' 

'
' ' 

Conirsion Allowanie

Process Ultra High Vacuum

Vacuum I Olo Ton to 2 osic
-200F to 1500F
Z.ero

Tube: (fube sizes d€sigDat€d by OD dimensions)

All sizes up to l"
I ll2" and larger

ASTMA269 GRTP3O4L SMLS
ASTM .{269 GRTP304L SMLS orwelded.

Tube Minimum Wall Conflat
Size Thickness Flange No. B.C.
(On): (Inches) Size Rolts Dia.

114' 0.035' I 1/3"Nom. O.D. 6 1.062"
3/8' 0.035. I 1/3"Nom. O.D. 6 1.062"
lD" 0.035" I 1/3"Nom. O.D. 6 1.062"

314" 0.035' 2 l/8" Nom. O.D. 4 1.625"

l" 0.065' 2 3/4"Nom. O.D. 6 2.312"
| ID 0.065' 2 3/4"Nom. O.D. 6 2.312"

21/2" 0.065" 4 I/2" Nom. O.D. 8 3.628"

6' 0.083 8"Nom. O.D. 20 7.128"

10" 0.120 l2"Nom. O.D. 32 l l . l81"

12" 0.120 14" Nom. O.D. 30 12.810"

14" 0.120 16 ll2"Nom. O.D. 36 15.310"

Thnt
Hole
Ili&

.r72"

.t72"

.172

265"

.265"

.265"

.332"

-'')Z

.332"

.tJz

.332"

.332"

.390"

.390"

SPECIFICATION

Continued on next Page.
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SPECIFICATION FOR PIPING DESIGN AND I{ATERIAL

SPECIFICATION
rumb'rA vodg-2{32

T4

Elll&s:

Fittings:

lhlvcd:

Clcedry:

All Flanges to bc Conflat, 304L Sr'inles,s Stccl. Flaages witb 12 nipplcs to havc a
minirnum wall thickness per table (pagc lQ, also see note 7.

Note:

I .

3 .
I' 4 .

All fittings o b€ 304L butt weld or flangcd O.D. tubc. Wdl thichcss to Datch
tubc wall thickness listed in Table (Page lQ." i ,  - -
Valves sball be fumished uoder thcir own rmique specification. Valvcs vthosc
seats form part ofthe 1IHV bouDdary shall be all metal.

Surfaces cxposed to vacuum qhall be clcaned and protecled by PSI 4provcd
procedures suitable for UIIV service.

Tubing to be intemally cleaned dryed and ends sealed during shipping, storing and
installation. Tube ID to be free ofhydrocarbon contanination.

Fittings and conllat - l/2 nipples to be cleaned after manufacfirirg and sealed in plasic
bags during shipping, storing and installation.

Tubing surface finish to be standad ufiite pickled I.D. & O.D.

Material manufacturers Certificate of Compliance to applicable ASTM specifications re
required aud must accompany shipmenl

Tubing, flanges and finings to.be etched or starnped with rranufacture$ nPme, pr3fi
numb#, -"tiriut type andcustomers PO numbei on the outside surfacc.

Conflats shall be made from 304L matcrial suitable for ultra high vacuum serrricc.

All weldinc el<posed to vaa:uum shall be done by the tungsten-arc incrt-gas $IG) process.
Excentions-mav be allowed subiect to PSI apor6val. Welding tecbniques shall be made in
accortance wifr the best ulra tieh vacuum piractice to elimin-ate any virtual lcaks in lhc
welds: i.e.- all vacuum welds shdl be. wher&er oossible. intemal and continuous; allwelds; i.e., all vacuum welds
extemal welds added to these for sFuctural purposes

be, wher&er possible, intemal and continuous; all
ructural oumoses strall be intermiffsnf ts sliminatc

15.
I
6.

7.

b€ intermittent to elimiDate
tapped volumes. Defective welds shall be iepiired by removal to sound metal and
.r*ilaion. AII vacuurn weld procedures shali inctude steos to avoid contaninationre*Elding. AII vacuurn weld procedures inctude steps to avoid contanination of-the
heat affeited zone with air, hydrogen, or water. This reqriires that inert pr.Irge gas, such as
argon, be used to flood the vacuum side of heated portions. Vendors to provide weld
procedures, with weld cleaning procedures to PSI for approval.



t -

Scicc:

SPECTIICATION FOR PIPING DESIGN AND MATEHAL

T5

PIPING DESIGN AT{D MATERIAL SPECIFICATION

Class 100 Cleaa Air

Dcsiglonditions:

&essure
., . . : Temperature -20oF to 150'F

Corrosioa Allowance TEro

Irbg: Clube sizes designated by OD dimc,nsions)

All sizes up to 1"
I l2" and larger

ASTM4269 GRTP3O4 SMLS
ASTM A269 GRTP304 SMLS or Welded.

Tube
Size
(op):

u4"
3t8'
tn

314"

l "
| 1t2"

2t /2"

6'

10"

12"

14"

B.C.
Dia.

r.067'
t.06t'
r.062

1.625"

2.3t2"
2.3t2"

2.85"

3.628"

5.128"

7.t28"

9.128"

I  1 .181"

12.810"

15.310"

Thru
Hole
Ili&

.r7T'�

.t72"

.172"

265"

.265"
265"

. . '52

-J )Z

.332"

.332"

.332"

-552

.390"

.390"

MininunWall
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

Conlht
Flange No.
Size Bolts

I 1/3"Nom. O.D. 6
I l/3"Nom. O.D. 6
I l/3"Nom. O.D. 6

2 l/8"Nom. O.D. 4

2 3/4"Nom. O.D. 6
2 3/4"Nom. O.D. 6

3 3/8" Nom. O.D. 8

4ll2"Nom. O.D. 8

6''Nom. O.D. 16

8"Nom. O.D. 20

l0"Nom. O.D. 24

l2"Nom. O.D. 32

14" Nom. O.D. 30

16 l/2"Nom. O.D. 36

SPECIFICATION

Continued on next page.
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Flengcs:

$sius:

SPECTFICATION FOR PIPING DESIGN AI![D MATERIAL

All Flanges to be Colflat tube fitting5 J0.{ $tainls$ St€€!.

All Finings to be 304 butt weld or flanged O.D. trbe. Wall thickncss to malch the
tube wall thickness.

Vdves: Valves shall.be firmished under their ovm mique specification

Clqning: Intemal surfaces shall be cleaned and protected by PSI approved procedures
suitable for Class 100 air service.

Note:

1. Tubing to be internally cleaned, dryed and ends sealed during shiping, storing and
installation. Tube ID to be ftee of hydrocarbon coatalniDation.

2. Fittings to be cleaned after manufacturing and sealed in plastic bags during shipping,
storing and installation.

3. Tubing surface finish to be standard wtdte pickled I.D, & O.D.

4. Material manufactures Certificate of Compliance to applicable ASTM spccifications are
required and must accompany shipment.

5. Tubing, flanges and fittings to be etched or stanped with manufacture$ Dame, part
number and material type.

6. Conflat flanges to be made fiom either electo slag remelt, vacuum remelt or crossforged
' mat,erial.

SPECIFICATION



Title: SPECIFICATION FOR

cl

PIPING I}ESIGN AND MATERIAL SPECFTCATION

Service: Cryogenic

Design Conditioni:

Pressure 150 PSIG

Temperature -320oF to 350oF

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.

Brazng;

All joints shall be lrazed using brazing alloy BCuP-S (American Welding Society
Designation). No flux is required.

SPECIFICATION
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