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1.0 PURPOSE

This John C. Stennis SmaC€enter (SSC) standard (SSTD) specifies materials and procedures for
thefabrication assembly, erection, maintenance, repair, cleaaimg)testingf stainlessteel
(S/S)pipe systemat SSC with the exception of low pressure vacujaoketed piping cosred by
SSTD80700069PIPE. Forvacuum jacketed piping not covered by SSIyG0069PIPE,

this standard may be used or referenced for requirements that govern inner piping (pipelines
inside the vacuum annulus and outer vacuum piping).

2.0 APPLICABILITY

a. This SSTDshall be used for specifyimgpe and pipe fittingnaterials to be incorporated
into S/Spiping systemsat SSC

b. Authority for modifications to existing piping systems, solely for the purpose of meeting
criteria in this standard, is not implied.

C. Piping system drawings are drawn in schematic form and are identified by system and
class Pipe spool/section marking aftabeling, on drawings and spa@ections, shall be
in accordance with SSTB0700112IDCODES.

3.0 REFERENCES
All references are assumed to be the latest version unless otherwise indicated.

29 CFR 1915.100X0ccupational Safety and Health StandardsSbipyard Employment, Toxic
and Hazardous Substances, Asbestos

29 CFR 1926.110X%afety and Health Regulations for Constructibaxic and Hazardous
Substances, Asbestos

ANSI/API Spec 5L, Specification for Line Pipe

ASME B16.11Forged Fittings, SocketVedding and Threaded

ASME B16.20Metallic Gaskets for Pipe Flanges: Ridgint, SpiratWound, and Jacketed

ASME B16.21 Nonmetallic Flat Gaskets for Pipe Flanges

ASME B16.25 Buttwelding Ends

ASME B16.28 Wrought Steel Buttwelding Short Radius Elbows Ratiirns

ASME B16.3,Malleable Iron Threaded Fittings

ASME B1637,Hydrostatic Testing Of Control Valves

ASME B16.39 Malleable Iron Threaded Pipe Unions

ASME B16.47 Large Diameter Steel Flanges

ASME B16.5,Pipe Flanges and Flange Fittings

ASME B16.9,FactoryMade Wrought Steel Buttwelding Fittings

ASME B18.2.1 Square, Hex, Heavy Heand Askew Head Bolts And Hex, Heavy Hex, Hex
Flange, Lobed Head, And Lag Screws (Inch Series)
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ASME B18.2.2 Nuts br General Applications: Machine Screw Nuts, Heguare, Hex Flange,
And Coupling Nuts (Inch Series)

ASME B31.1,Power Piping

ASME B31.3,Process Piping

ASME B36.10Welded and Seamless Wrought Steel Pipe

ASME B36.19,Stainless Steel Pipe

ASME Boiler and Pressure Vessel Code (B&PV), SectioMditerials

ASME Boiler and PressuMesselCode (B&PV), SectioVIIl , Pressure Vessels

ASME Boiler and Pressure Vessel Code (B&PV), SedfionNVelding, Brazing, and Fusing
Qualifications

ASME PCC1, GuidelinesFor Pressure Boundary Bolted Flange Joint Assembly

ASME PCG2, Repair of Pressure Equipment and Piping

ASTM A47, Standard Specification for Ferritic Malleable Iron Castings

ASTM A53, Standard Specification for Pipe, Steel, Black and-Bligiped, ZineCoated, Welded
and Seamless

ASTM A123, Standard Specifideon for Zinc (HotDip Galvanized) Coatings on Iron and Steel
Products

ASTM A182, Standard Specification for Forged or Rolled Alloy and Stainless Steel Pipe
Flanges, Forged Fittings, and Valves and Parts for Higitmperature Service

ASTM A193, Standard Spafication for Alloy-Steel and Stainless Steel Bolting Materials for
High Temperature or High Pressure Service and Other Special Purpose Applications

ASTM A194, Standard Specification for Carbon and Alloy Steel Nuts for Bolts for High
Pressure or High Tengpature Service, or Both

ASTM A197, Standard Specification for Cupola Malleable Iron

ASTM A266, Standard Specification for Carbon Steel Forgings for Pressure Vessel Components

ASTM A276, Standard Specificatiofor Stainless Steel Baemd Shapes

ASTM A290, Standard Specification for Carbon and Alloy Steel Forgings for Rings for
Reduction Gears

ASTM A312, Standard Specification for Seamless Welding and Heavily Cold Worked Austenitic
Sainless StedPipes

ASTM A320, Standard Specification for Allegteel andstainless Steel Bolting for Lew
Temperature Service

ASTM A333, Standard Specification for Seamless and Welded Steel Pipe feréroperature
Serviceand Other Applications with Required Notch Toughness

ASTM A350, Standard Specification for Carbon and L-@WNoy Steel Forgings, Requiring
Notch Toughness Testing for Piping Components

ASTM A351, Standard Specification for Castings, Austenitic, for Pres€loetaining Parts

ASTM A358, Standard Specification for ElectrieusionWelded Austenitic Chromiuiickel
Sainless StedPipe For HighTemperature Service and General Applications

ASTM A385, Standard Practice For Providing HigQuality Zinc Coatings (HeDip)

ASTM A403, Standard Specification for Wrought Austenitic Stainless Steel Piping Fittings
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ASTM A420,Standard Specification for Piping Fitting of Wrought Carbon Steel and Alloy Steel
for Low-Temperature Service

ASTM A480, Standard Specification for General Requirements for-Rlalled Stainless Steel
and HeatResisting Steel Plate, Sheet and Strip

ASTM A487, Standard Specification for Stegeastings Suitable for Pressugervice

ASTM A780, Standard Practice for Repair of Damaged and Uncoated Areas eDhpot
Galvanized Coatings

ASTM B766,Standard Specificatiorof Electrodeposited Coatings Of Cadmium

ASTM F104,Standard Classification System for Nonmetallic Gasket Materials

ASTM SB165,Standard Specification for Nick€opper Alloy (UNO NO4400) Seamless Pipe
and Tube

ASTM SB564,Standard Specification for Nickel Alloy Forgings

AWWA C651, Standard for Dsinfecting Water Mains

AWWA M28, Rehabilitation & Water Mains

CSI NCS,United States National CAD Standard

MIL -G-21032,Spiral Wound Gasket Fasteners

MSFC-STD-3535,Standard for Propellant and Pressurants Used for Test and Test Support
Activities at SS@nd MSFC

MSS SP6-2012, Standard Finishes for Contact Faces of Pipe Flanges and Conndttidg
Flanges of Valves and Fittings

NACE MR0175/ISO 1515&etroleum and natural gas industrieMaterials for use in H2S
containing environments in oil and gpsoduction(Parts 1 and 2)

NFPA 54, National Fuel Gas Code

RPTSTD80700001,Surface Cleanliness Standard of Fluid Systems for Rocket Engine Test
Facilities of the NASA Rocket Propulsion Test Program

SAE-AS28775,(R) Packing, Preformed MS28775 GRing

SAE-AS5202,Port or Fitting End, Internal Straight Thread

SPR 1440.1SSC Records Management Program Requirements

SPR 1740.1SSC Pressure Vessel and Pressurized System Procedural Requirements

SPR 8715.1SSCSafety and Health Program Requirements

SSC DWG11000GM14, Specification for Procurement of Spiral Wound Gaskets

SSC DWG 5400@5M00, Specification for Procurement of Glass Filled Teflon Gasket Material

SSC DWG 5400a5M30, Specification for Materials LOX/GOX Service

SSTD-80700002CONFIG,SSC Facilitybrafting Manual

SSTD80700005CONFIG,SSC Preparation, Review, Approval, and Release of SSC Standards

SSTD-80700007-CONFIG, Standard for Variance and Alternate Standard Requests

SSTD8070G0013WELD, Classes of Welding Inspection

SSTD8070001+WELD, GasTungsten ARC welding of Austenitic Stainless Steel Pipe/Plate

SSTD8070003+#WELD, ASME Procedure for Welding Nitronic 40 Stainless Steel Alloy

SSTD8070G0038WELD, ASME Procedure for Welding Nitronic 40 Stainless Steel Alloy to 300
Series Austenitic Stdass Steel
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SSTD80700041-WELD, ASME Weld Procedure for Joining Stainless Steel by Gas Tungsten
Arc Welding (GTAW) Wire

SSTD80700069PIPE,Low Pressure Vacuum Jacketed Pipe

SSTD80700095PRESSURSSC Pressurization Standard in Support ofRleeertification of
Pressure Vessels and Pressure Systems

SSTD80700112IDCODES,SSC Line Designator Numbers

SSTD80700126PIPE Tubing Systems for Facility Systems, Special Test Equipment, and
Aerospace Hardware

4.0 RESPONSIBILITIES

a. Users of this SSTBhall comply with its requirements, ensure use of the correct version of
this SSTD and the documents it references, and inform the appropriate organization of
needed changes in accordance with S80D0-0005CONFIG.

b. Responsibilities for the use and cohwbthis SSTD and for the review and approval of
revisions or cancellation of thisSID shall be as specified in SST&D700005CONFIG
and the applicable documents referenced therein.

5.0 REQUIREMENTS
51 General

a. Existing piping systems designed and constructed prior to the issue date of this
standard do not need to be modified solely to be brought into compliance with this
standard. Existing piping systems, piping system sections, and pipe spools that are
modifiedor repaired after the issue date of this standard shall conform to this
standard at the specific locations where the modifications and repairs are made
and where new pipe and pipe fittings are installed into or joinkde® and
components oéxisting ystems

b. For each piping system desigmatwelding shall ben accordance with the SSC
standard specified for the respective piping system designator in Section 5.2
Consumable inserts and/or backing rings are not permissgmblyof flanged
joints shall conform to recommended practices of ASME RCC

C. For each pipe system designator, weld inspections of circumferential weldments
shall be performed in accordance with SSFIYG0013WELD inspection class
specified for the respectivdesignator in Section 5.2. All longitudinal welds on
pipe and fittings shall be inspected in accordance with SST1MM-0013WELD,

Class I. All welds not accessible to radiographic inspection shall be @@&%
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penetrant inspected at the root and core pelbsield inspection and acceptance
n accordance with

criteria shall be i
B31.3 unless otherwise specified.

d. For each piping system, the designated system pressure shall be less than or equal

to the maximum design presststated in Section 5.2

e. Unless indicated otherwise in Section 5.2, all piping systems or sections and
spools thereohall betested in accordance wikSME B31.1requirements for
pressurdess or ASME B31.3requirements foleak ess, whicheverapplies
Pneumatic tests may be used instead of hydrostatic test with permission of the
project designer anational Aeronautics and Space AdministratibiAGA)
representativel he following requirements apply and shall be satisfied for all

pneumatic presire tests:

1. All safety precautions stated in ASME PQCPart 5Article 501, Subarticle
501-6.2 have been reviewed with supporting documentation and mepked
to the maximum extent practicable and where they do not conflict with
allowances and requireents of this standard.

2. All safety precautions mandated by ASME R Part 5Article 501, Sub
article 5016.2, with the exception dbectiongi) and(l) of this subarticle,
have been implemented and documented, and;

3. The NASA/SSC Safety organization hegsproved this type of test.

f. A systemleak estto assure leaktightnessaf mechanical joints and other areas
susceptible to leakadeshich may include welded joints) shall be performed for
each and every piping system or section thereof after assembliestipeessure
shallbeno less than thdesignated systepressureand no more than 105% of
this pressurenless stated otherwige Section 5.2The test pressure shall be held
for no less than 10 minutes or until all mechanicsdigled joints and other areas
of interest are inspected, whichevethe longer amount of tim&he test media
shall be gaseous air or nitrogerth a devpoint of-40°F or lowerunless
indicated otherwise in Section 5I2the tested pipe system has been precision
cleaned in accordance with RPTS®BD700001 prior to leak tests, the test gas
purity or the purity of each gas constituent of a test gas meixpuwior to mixing)
shall conbrm to requirements of MSFSTD-3535.

g. When the designated system pressure is less than the maximum design pressure,

each pipe system section, pipe spool, or fitting shall be permanently and
conspicuously marked with the designated system pressure, the hydrostatic or
pneumatic test pressure cetine date of the pressure test.

A N
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h.

When the designated system pressure is less than the maximum design pressure,
pipe system drawing(s) shall indicate the designated system pressure of these pipe
system sections, pipe spools, pipes or fittings.

For all pessure and leak tests, no permaideformation of the tested piping
system, system section(s), or spool(s) is alloaszkept as permitted by ASME
B31.1 or B31.3, whichever applies

For all pressure and leak tests performed with liquid test media, btevisaikage
is permitted.

For all pressure and leak tests performed with gaseous test ineaka ek ® or

an equal soap solution shall be applied to all mechanically sealed and welded
joints, unless stated otherwise in Section 5.2, and no visiblegeak@ermitted.
Visible leakage is indicated by blowing, frothiray,bubble formation at locations
where the soap solution is applied.

For all pressure and leak tests where permanent deformation (not permitted by
ASME B31.1 or ASME B31.3, whichever applies) or leakage occurs as stated in
h., i, j., andk. above, the piping system, system segsyror spool(s) shall be
depressurized toezo (0)pounds per square inch gagsif) and then repaired as
needed to correct the observed deformations, prevent further deformations, and
stop the observed leaks. The pressure and leakage tests shall be repeated for the
repaired piping system, systesactiorgs), or spool(s).

WhereRPTSTD80700001i s i ndi cated for #Acleaningo
cleanliness level requirements stated in this standard for specific system types and
fluid service media ocleanliness level breaks on drawirsggecifycleanng and

cleanliness level verificatiorequirementgor all service media wetted surfaces

and internal volumesf piping systemsThe applicable cleanlinessRPTSTD

80700001 cleanliness level shall be acquired and maintained prior toanig

activation and operationaerviceof the piping system and sections or spools

thereof.

Code compliance shall be per ASME B31.1 or ASME B3dt8chever applies

Pipe schedule wall thickness and wall thickness tolerances and the piping outside
diameter (OD) and D tolerance corresponding to nominal pipe sizes in Section
5.2 shall be as stated in ASME B36.10 and ASBE6.19.
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5.2  Requirements by Piping System
Piping
System Z NCK3
Service BA, CA, GH, GN, GO, GH, GM, GN, GOHE, H202 HA, IPA, IW, JP4,
HA. LH, LN, LO, VAC JRS5, JR7, JR,LH, LO, LM, LN, RP-1
'\P/'raeﬁsﬁrej'g” BA, LH/GH, LN/GN, LO/GO: 20 150
(psig) CA: 150
HA: 230
LO/GO,-297°F to 100°F
Temperature LN/GN, -320°F to 100°F -423°F to 100°F
Range (°F) LH/GH, -423°F to 100°F
BA/CA/HA, 20°F to 150°F
VAC, -423°Fto 100°F
1/4" thru 1" See Secti®6.0 andd.1. 1/4" thru 1 1/2":See Sections 6.0 and 9.1.
Piping 1" thru12": ASTM A312 TP304L, electric 1"thru 12" ASTM A312 TP304L, electric fusion
Material .
fusion welded or seamless; beveled welded or seamless, beveled ends.
ends. 14" thru 20" and 24" thru 36"ASTM A358 TP 304L
14" thru 24"and30" and 36" ASTM A358 TP Classb, electric fusion welded or seamless,
304L Chassb, electric fusion welded, corrosion resistant S/S, beveled ends.
beveled ends.

di hid . Il lonaitudinal 32" thru 42% ASTM A358 TP304L Cissb, standard
Radiographianspection fop ongitudinal - weight (0.375) electric fusion weldechrrosion
weldsshall conform taapplicable pipe material resistant S/S. beveled ends
specification ASTM A312 RT or ASTM A358 ’ '

Cl 5.
1/4" thru 1": See Section6.0and 9.1.
Pipe Sizes

and Schedules

1" thru 12" and 14" thru 24"Sch 10S (See
Section 9.1.YSch. 5S pipe and fittings
may be used in lieu of Sch0S when
deemed acceptable by engineering
design.PSK, P&ID, and other piping
drawings shall specifically note
locations ofSch. 5Spipe, fittings, and
spools)

30" and 36" Standard weight (.375" wall)

1/4" thru 1 1/2";: See Section6.0 andd.1
1" thru 30" Sch 5S.

32" thru 42" Standard weight (.375" wall)

Fitting_ 1/4" thru 1": See Section 6.0 and Section 9.1.
Material 10 an dASITM A493eGr. WP304lor WP316Lor ASTM A182 Gr. F304lor F316L
14" thru 1™ See Secticr6.0 and9. 1. 1/4" thru 1 1/2":See Sections 6.0 and 9.1.
Fittin
Detai?s 1" thru 12" and 14" thru 24"See Sections 6.0| 1 0 t h Wrought 2odrosion resistant S/S Sch. 55

and 9.1 ASME B16.9, wrought or
forged, Sch. 10S buttweld ends.

30" and 36" ASME B16.28, wroughtMatch
pipe bore and wall thicknesswaeld
ends.

10S, buttweld ends, match pipe wall thicknes
ASME B16.9, ASME B16.28.See Section6.0
and9.1)

Continued on next page.
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Piping System
(Continued) Z NCK3
- 1/4" thru 1 1/2":See Section6.0 and 9.1.
End Fitting
Material 16 thru 1206: ASTM A403 Gr. WP304L or A
J 1/4"thru 1": See Sectio6.0 and 9.1. 1/4"thru 1 1/2":See Sections 6.0 and 9.1.
End Fittin
Details g 1" thru 12" and 14" thru 24"ASME B16.5 1/2" thru 3": ASME B16.5 300# WNRFlanges
150# WNRFlanges serrated finish or} 4y, 24" ASME B16.5 150# WNRFlanges
face, bore and wall thickness to matc
pipe. RTJlanges may be used as 26" thru 42": AP1 605 WNRFFIanges 150# Class
needed to connect to existing piping | £q; 4| flangesizes, 96 V-Groove Serrations iflange
systems. RT#anges, when usedhall | (00 | sizes. Serrations shall be concentric for
conform tp .ASME B16.5, expemat hydrogen serviceBore to match pipe 1.D.
32 RMS finish orflange sealing
surfaces and 23t 0.2° groove angle is|
required. Serrations shall be concent
for hydrogen servicdSee Section9.1
and 9.5)
30" and 36": ASME B16.47150# WNRF
flanges serrated finish on face, bore
and wall thickness to match pipe.
Serrations shall be concentric for
hydrogen service.
i Studs: Full-thread (strain hardened) ASTM Studs: Fulthread (strain hardeneASTM A320 Gr.
Bolting
A320 Gr. B8.(See Section 8.0.) B8, corrosion resistafitype 304 S/S(See
) Section 8.0.)
Nuts: Heavy Hex ASTM A194 Gr. 8. .
Nuts: Heavy Hex ASTM A194 Gr. &prrosion
resistant Type 304 S/S
ASME B16.20 spiral woundype 304L or ASME B16.20 spiral wound 304L or 316L S/S,
GasketsSeals/ | 316L S/S Flexitallic style CGlor LS|, Class virgin PTFE filled Flexitallic style CGor LS| gakets
Clamps 150 gaskets with virgin PTF filler per SSC per SSC DWG 110BM14 (See Section9.3and
DWG 11006GM14. (See Sectios9.3and 9.4) | 9.4); Class300for 1" thru 3" size and @ks150 for 4"
For vacuum service, see Section 9.6. thru 42" size.
Welding SSTD80700017~WELD

Weld Inspection
(circumferential
weldsonly unless
noted otherwise)

SSTD80700013WELD, Class IIA

Special Pressure
and Leak
Testing
Requirements

SeeSecton 5.1.

See Sedbn 5.1.
Test gas to baitrogerthelium mixture
with 5% minimum helium
by mole fraction.

Cleaning
(See Section 5.in)

RPTSTB8070:0001




and Schedules

1" thru 16" Sch 10S (See Section 9.1.)
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Piping

System NCK11 ACK6

Seni GH, GM, GN, GO, H202, HA, HE,

ervice IPA, IW, JR4, JR5, JR7, JRS, GH
LH, LM, LN, LO, RP-1

Max. Design

Pressure 150 175

(psig)

Temperature -423°F to 100°F -20°F to 1400°F

Range (°F)

1/4" thru 1 1/2":See Sections 6.0 and 9.1. 1/4" thru 1"; See SectioB.0.

Piping . .

Material 1" thru Lo ASTM A3LD TPS0AL, 1206, 1ASTM A3124Gr 316H, electric fusion
electric lusion welded or seamiess, welded, corrosion resistant S/S, bd ends.
corrosion resistant S/S, beveled ends

Pipe Sizes 1/4" thru 1 1/2": See Sectios6.0 and 9.1. 1/4"thru 1% See Section 6.0

12" and 16" Sch 80.
24" Sch 100,

A320 Gr. B8, Cass2. (See Section
8.0.)
Nuts: Heavy Hex ASTM A194 Gr. 8, corrosio

resistanfType 304 S/S

Fitting 1/4"thru 1 1/2":See Sections 64nd 9.1. 1/4" thru 1": See Sectio®.0,
Material
10 t h ASTM A3 Gr. WP304L or 120, 1ASIM A4DAVEP316H
ASTM A182 Gr. F304L or ASTM A182 Gr F316H
1/4"thru 1 1/2":See Sections 6.0 and 9.1. .
Fitting R L . 1/4"thru 1": See Sectio®.0.
Details 10 t h Wrought@odrosiomesistant S/S
Sch. 10Smatch pipe bore and wall 12" and 16" Sch. 80 ASME B16.90r B16.28
thickness at weld ends, buttweld end
ASME B16.9, ASME B16.28. (See 24" Sch. 100ASME B16.90r B16.28
Sectiors 6.0 an®.1.)
'I\E/Incti F_ittling 1/4" thru 1 1/2":See Sections 6.0 and 9.1. 1/4" thru 1": See Sectio®.0.
aterial
ASTM A182 Gr. F304br F316L 120, 1ASOIM AIBAR316H
1/4" thru 1 1/2":See Sections 6.0 and 9.1.
End Fitting
Details 10 t hASMEBB® 150# Class WNRF _ )
flanges, forgedorrosion resistant S/S See Appendix Aand Section 6.0
buttweld ends, 12250 AARH or
RMS face finish, bore to matgiipe
schedule, with 90° "V" groove ring
serrations in flange fac8errations
shall be concentric for hydrogen
service. (See&tiors 6.0 and®.1.)
Bolting Studs: Fulthread (strain hardened) ASTM Studs:Full-thread ASTM A320Gr. BBM Clssl

ASTM A193 Gr. B8M Class IType 304 S/S.

Nuts: Heavy Hex ASTM A194&r. 8MA, Type 304
S/S.

Continued on next page.
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Piping System
(Continued) NCK11 ACK6
ASME B16.20 spiral wound 304L or 316L S/ Everlube 11268® (Molybdenum Disulfidexoated
GasketsSeals/ | virgin PTFE filled Flexitallic styleCGl or LS| | Inconel 625sealrings For cleaning and pressure
Clamps gaskets per SSC DWG 11@EM14 (See testing other than leak tests, use FHcoated174PH
Sectiors9.3and 9.4); Class 150 for all sizes. | S/Ssealrings.
Welding SSTD8070-:0017+WELD SSTD80700017+WELD or SSTD8070:0041WELD

Weld Inspection
(circumferential
welds only
unless noted
otherwise)

SSTD80700013WELD, Class IIA

SSTD80700013WELD, Class |

Special Pressure
and Leak
Testing
Requirements

Secton 5.1.

Hydrostatc pressureest atl,700psig.
Pneumostatic pressure tests are not permitted.

Pneumostatic leak test atl20 psigonly after
successful completion of hydrostatic pressure test
For leak testsgestgasshallbe
helium ornitrogerthelium mixture
with mole fr a2.i on

Cleaning
(See Section
5.1m)

RPTSTB8070:0001
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Piping
ST NCK1 H
Service GH, GM, GN, GO, H202,
HA, HE, IPA,IW, JR4, JR5, JR7, JRS, GN, GO, LN, LO
LH, LM, LN, LO, RP1
Max. Design
Pressure(psig) 230 275
Temperature R o R o
Range (°F) -423°F to 100°F -320°F to DO°F
o 1/4" thru 1 1/2" See Section6.0 (Tubing and
Piping Tube Fittings) and 9.1 _
Material ASTM A312 TP304L, elecic fusion welded or
1" thru 12" ASTM A312 TP304L, seamless;orrosion resistant S/S, beveled ends.
electric fusion welded or seamless,
corrosion resistant S/S, beveled ends
14" thru 30" and 32" thru 42"ASTM A358

TP304LClass5, electric fusion

welded, corrosion resistant S/S,

beveled ends.
Pipe Sizes 1/4" thru 1 1/2" See Sectios6.0 and9.1

and Schedules

1" thru 30" Sch 10S (See Section 9.1.)

32" thru 42" Standard weigh¢0.375" wall)
See Section 9.1

1/2" thru 12" Sch 10S (See Section 6)0

Fitting_ 1/4" thru 1 1/2" See Sectios6.0(Tubing and | ASTM A403 WP304L or ASTM A182 Gr.F304dr
Material Tube Fittings) and 9..ASTM A403 | E3161.
WP304Lor WP316L
1/4" thru 1 1/2" See Section6.0 (Tubing and
Fitting Tube Fittings) and 9.1.
Details ASME B16.9,Sch. 10S
1" thru 30": Sch. 10SASME B16.90r B16.28
(See Sections 6.0 and 9.1.)
32" thru 42" Standard weight (0.375" wall
ASME B16.9or B16.28.
fﬂnd F.'ttl'”g 1/4" thru 1 1/2" See Sectios6.0(Tubing and | ASTM A182 Gr.F304Lor 316L (See Sections 9.2 an
ateria Tube Fittings) and 9.1 9.12)
ASTM A182 Gr.F304L or F316L
o 1/4" thru 1 1/2" SeeSectiors 6.0 (Tubing and
End Fitting Tube Fittings) and 9.1
Details ASME B16.5 Class 150 @00 WNRFflanges,

1" thru 3" ASME B16.5 300#See Section6.0
and9.1.)

4" thru 24" ASME B16.5 150#
26" thru 42 API 605 150#

For all flange sizeNRF flanges, forged
corrosion resistant S/S, buttweld ends, biore
match I.D. forpipe scheduled0° "V" groove
ring serations in flange face. Concentric

serrations are required for hydrogen service.

forgedcorrosionresistant S/S, buttweld ends, bore fo
pipe schedule, 90° ¥groove ring serrations in flange
face.(SeeSectiors 6.0, 7.0and9.18.)

Continued on next page.
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Piping System
(Continued) NCK1 H
Bolting Studs: Fulthread ASTM A320 GrB8 (See Studs: Fulthread ASTM A320 GrB8 (See Section
Section 8.0.)Type 304 S/S. 8.0.) corrosion resistant, Type 304 S/S.
Nuts: Heavy Hex ASTM A194 Gr.8, Type 304 Nuts: Heavy Hex ASTM A194 GB, corrosion
SIS. resistant, Type 304 S/S
ASME B16.20304L or 316L, Flexitallic style
GasketsSeals/ CGlor LS|, spiral woundType 304 or 304L ASME 316.20 304L or 316LC_:Iass 150 or 300,.
Clamps S/S with pure virgin PTFE filler 0.175" thick Flexitallic Style CGlor LSl spiral wound S/S with
with 0.125" thick S/S inner and outer gauge | Pure virgin PTFE filler 0.175" thick with 0.125" thick
rings. S/S inner and outer gauge rings. (Gaskets to compr
Gaskets to compiSes s t o thickness.)$ee Sectios9.3and 9.4)
Sectiors9.3and 9.4)
1" thru 3" Class300.
4" thru 42" Class 150.
Welding SSTDSSTD8070001~WELD SSTD-8070:001-WELD
or SSTD8070:0041WELD

Weld Inspection
(circumferential
welds only
unless noted
otherwise)

SSTD80700013WELD, Class IIA

SSTD80700013WELD, Class IA

Special Pressure
and Leak
Testing
Requirements

SeeSecton 5.1.

See Section 5.1.
Test gas shall be nitrogen.

Cleaning
(See Section
5.1m)

RPTSTB80706-:0001




Stennis
Standard

SSID-8070:0047PIPE E-1
Number Rev.
Effective Date: July 1, 2022
Review Date: July 1, 2027

Pagel9 of 92

Responsible Office: NASA SSC Cenfeperations Directorate

SUBJECT: Standard for StainlessSteel Piping Systems

Piping

System JJ C
Service RP-1 GH,GN, GO,LH, LN, LO
Max. Design
Pressure 275
(psig)
Temperature -20°F to 100°F -423°F to 100°F
Range (°F)
S/S, weld beveled ends or straight cut.
Pipin
ping ASTM A312 TP304 or ASTM A358 TP304L | 1"thru 12" ASTM A312 TP304L or TP304/304L.
Material
S/S buttweld
14" thru 20" ASTM A358 TP304L ofTP304/304L
Zr'%esséﬁiémes 1/2" thru 20" Sch 10S (See Section 6.0) | 1 1/4" thru 20" Sch. 10S (See SectigiD.)
E,:g'tgﬂal ASTM A403 WP304 ASTM A480
ASTM A403 Gr.WP304L or WP304/304L
E‘“‘“?IJ 1/2" thru 20° ASME B16.9 (buttweld ends), | 1/2" thru 20 ASME B16.9 (buttweld ends),
etails Sch. 109See Section 6.0.) Sch. 10S (See SectiaiD.)
End Fitting ASTM A182 Gr.F304Lor F316L ASTM A182 GrF304or F316L
Material i
aterial (See Sections 9.2 andl2) (SeeSectiors9.2and 912))
ASME B16.5, 308 WNRF or WNRTJflanges bore to
i match Sch10S.Bore to match Sch. 20S or 40
gmtj I_Tlttlng 172" thru 20 ASME B16.5, 150#, Rield with counterbore to match Sch. 10S at buttwe
etails : .
neck_, bore for Schi0S pipe. (See end of flange is permittedpunterbore shall
Section?.0) conform to ASME B16.9 requiremen(See
Section7.0.)

For WNRFflanges, 90° MGroove serrations iflange
faceunless drawings statgherwise for
hydrogen service, serrations shall be concent

For WNRTJflanges, Ring Joint: Groove dimensions
per ASME B16.20 except that 32 RMS or
smoother finish is required on sealing surface

Bolting Studs: ASTM A193 Gr.B&r ASTM A320 Gr. | Studs: Fulithread ASTM A320 GrB8 (Gr. 8F TP

B8 TP304L S/S

Nuts: ASTM A194 Gr.8F TP30S/S
(Gr. 8F TP303S/S permitted for
existing lines constructed before issu
date of this standard.)

303S/S permitted for existing lines constructe
before issue date of this standar@304(See
Section 8.0)

Nuts: Heavy Hex ASTM A194 Gr.8 S/S, TP304

Continued on next page.
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Piping System

(Continued) JJ C
Flexitallic Style CGlor LSI Class 15Gpiral .

GasketsSeals/ wound Type 304 or 304L Sigith PTFE filler For Wl\cl:ll?alzszagg()e S#Iiiiglﬁgv S?tyl5e4 (C)%;‘?A I?gl spiral

Clamps 0.175" thick with 0.125" thick S/S inner and wound Ty;;)e 304 or 304L S/S and pure virgin
outer gauge rings. , , PTFE filler 0.175" thick with 0.125" thick S/S
(MIL-G-21032 TP2 150# ring, spiral wound, inner and outer gauge rings. Gaskets to
TP304 S/S with asbestos filler, 0.175" compress t o(See'Sectic#idc k
thickness, Flexitallistyle CG or equain and 9.4)
existing systems is permitted provided gaske ' )
removal, handlinginspectionand For WNRTJflanges Octagonal ringrype 304 S/S
reinstallation conforms to all applical® CFR gasket per ASME B1@0 except that groove
1915.1001 and 1926.1101 requirements angle shall be 23° +0.2 and 32° RMS or

smoother finish required on sealing surfaces.
Max Brinnell Hardness is HB140.

Welding SSTD8070:0017+WELD

Weld Inspection

(circumferential SSTD807G0013WELD, Class Il SSTD-8070G0013WELD, Class |

welds only

unless noted

otherwise)

Special Pressure

and Leak See SectioB.1.

Testing

Requirements

Cleaning

(See Section 5.in)

RPTSTB80706-:0001
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1" thru 8" Sch 10S
10" thru 16" Sch 40S
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Piping
S NCK2 AA
Service GH, GM, GN, GOH202,
HA, HE, IPA,IW, JR4, JR5, JR7, JR8, GN, GM, GO, LM, LN,LO
LH, LM, LN, LO, RP-1
Max. Design
Pressure 350 400
(psig)
GM & LM, -302F TO 100F
:g:;j r(?tF“)re -423°F to 100°F GN & LN, -320°F to 100°F
GO & LO, -297°F to 100°F
Piping 1"thru16" ASTM A312 TP304L, electric " thru 12% ASTM A312 Gr. TP304L S/S
Material fusion weldedbr seamlesgorrosion .
resistant S/S, beveled ends. 14" ASTM A358 Gr. TP 304L S/S
Pipe Sizes 1/4" thru 1 1/2* (See Sectio6.0and9.1)

1/2" thru 12" Sch. 1.
14" 0.250"minimumwall.

S/S inner and outer gauge ring. (Gasket
compresset 1/8" thickness.) (See Sect&f3
and 9.4)

Fitting ASTM A403 WP304Lor WP316L
Material Wrought, corrosion resistant S/S
Fitting 1/4" thru 1 1/2* (See Sectios6.0 andd.L
Details ru  (See Section6.0 and.1) ASME B16.9 (buttweld ends)
1%" thrug": Sch 10S ASME B16.9 (buttweld | -2 MU 12% Sch. 10S
ends) 14" 0.250minimumwall.
10" thru 16" Sch 40S ASME B16.9 (buttweld
ends)
,\Eﬂg‘fefi';tl'ng ASTM A182 Gr.F304Lor F316L ASTM A182 Gr. F304Lor F316L
1/4" thrul 1/2": See Sectios6.0 and 9.1
End Fitt 1/2" thrul2"™: ASME B16.5 300# WNRFlanges, 90°
nd rFiting R . V-Groove serrations on face, bore to match |
Details 1ot h ASMEBBG, WNRFlanges 30# of connected pipe or fittingSee Section6.0
with bore to match pipe IIB0° V- PIp )
Groove serrations iflangeface; if and 7.0)
hydrogen service, serrations shall be
concentric.
Bolting Studs: Fulthread ASTM A320, Gr. B8See Studs: Fulthread (strain hardened) ASTM A320 Gr.
Section 8.0,)Type 304. B8 (See Section 8.0.)
Nuts: Heavy Hex ASTM A194 Gr.gype Nuts: Heavy Hex ASTM A194 Gr. 8
304.
ASME B16.21 304L/316IFlexitallic Style C@ | 304L or 316L S/S, Class 300 to match flanges,
GasketsSeals/ or LSI Class 30Gspiral wound with S/S and Flexitallic style @lorLSI spiral W_ound Type 304 or
Clamps virgin TFE filler 0.175" thick with 0.125" thick 304L S/S with pure virgin PTFE filler 0.175" thick

with 0.125" thick S/Snner andbutergauge rings.
(Gaskets shall compress to 1/8" thickness). (See
Sectiors 9.3and 9.4)

Continued on next page.
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Piping System
(Continued) NCK2 AA
Welding SSTD80700017-WELD
Weld Inspection SSTD80700013WELD, Class IIA SSTD-8070G:0013WELD, Class |

(circumferential
welds only unless
noted otherwise)

Special Pressure
and Leak
Testing
Requirements

See Section 5.1. Tegas shall be nitrogen

heliummi xt ur e wi t h

. See Section 5.1.
hel i

Cleaning
(See Section 5.1n)

RPTSTDB80700001

RPTSTDB80700001

Cleanliness Level000A (formerly Level 1)s the
default if clean level is not indicated on drawings.




and Schedules

1/2" thru 8" Sch. 10S
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Piping EE NCK10
System
. GH, GM, GN, GOH202
Service RP-L HA, HE, IPA,IW, JR4, JR5, JR7, JRS,
LH, LM, LN, LO, RP-1

Max. Design 600
(Pre_siure 440 (Can uprate to 720 psig pSections B and 99.)
psig
Temperature . . .
Range (°F) -20°F to 100°F -423°F to 100°F

ASTM A312 TP304L electric fusion welded or

seamless, corrosion resistant S/S, beveled e

Piping ASTM A312 TP304L seamless or welded S/9 (See Section 20.)
Material

14" and saller nominal size{See Sectioa6.0 and

9.10)
16" nominal size(SeeSectiors 9.9 and 910.)
) ) 1/4" thru 11/2"; See Section6.0,9.1and 911

Pipe Sizes

1" thru 6" Sch.10S

8" to 16" Sch. 409See Section 9.)

Fitting
Material

ASTM A403 WP304Lor WP316L

1/4" thru 11/2": See Secti®6.0 (Tubing and Tube
Fittings)and 9.7

10 t hASIMA®®WP304Lor WP316Lor

ASTM A182 Gr. F304Lor F316L (See

Sectiors 99 and9.10)

Fitting
Details

1/2" thru 8" ANSI B16.9 (buttweld) Sch. 10S

Ya" thru1%2" Forged S/S 37° flared tube fittingath
SAE (AN/MS) straight thread patterned
connections(See Sections 6.0, 9.4nd 911.)

1" thru 6" Sch. 10S, wrought or forged
corrosionresistant S/S, buttweld eadSee
Sections 6.0 and 9)1.

8" thru 16" Sch. 40S, wrought or forged corrosion
resistant S/S, buttweld endSee Section 9.)

End Fitting
Material

ASTM A182 Gr. F304Lor F316L

1/4" thru 11/2"; See Secti®@6.0 (Tubing and Tube
Fittings), 9.1, and 4.1.

t h ASTM ABBPF304L or F316LASME
B16.5(See Section 8)

10

Continued on next page.
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Piping System EE NCK10
(Continued)
- 12t hr (ASMEB16.5 WNRHFlanges30# | ' ¢ thru 1 1o: (Seel)Sect
Dgtailé Ing with bore to match pipe ID90° .VT "thru 166: ASME B16. 5
Groove serrations irflange face; if forged corrosion resistant S/S buttweld ends
hydrogen service, serrations shall bs bore for pipe schedule wi0° V-Groovering
concentric(See Sections 6.0 and 2.0 serrationsti flangeface, bore to match ID
of connected pipe or fittingserrations in flange
face shall be concentric for hydrogen service.
(See Section6.0, 98, and 9.)
Bolting Studs: Fulithread ASTM A320, Gr. B§See Studs: Fulithread (strain hardened) ASTM A320 Gr.
Section 8.0.,)Type 304. B8 (See Section 8.0.)
Nuts: Heavy Hex ASTM A194 Gr.&ype 304. | Nuts: Heavy Hex ASTM A194 Gr..8
ASME B16.21 304L/316Flexitallic style CG | 304L or 316L S/S, Class 300 to match flanges,
Gasketsbeals/ | g or LSIClass 30Gpiral wound with S/S | Flexitallic style CGlor LSI spiral wound Type 304 or
Clamps and virgin TFE filler 0.175" thick with 0.125" | 304L S/S with pure virgin PTFE filler 0.175" thick
thick S/S inner and outer gauge ring. (Gasket with 0.125" thick S/Snner anobutergauge rings.
compresset 1/8" thickness.) (See Sectiwd 3 | (Gaskets shall compress to 1/8" thickness). (See
and 9.7) Sectiors 9.3and 9.4)
Welding SSTD8070-:0017+WELD

Weld Inspection
(circumferential
welds only unless
noted otherwise)

SSTD80700013WELD, Class IIA

SSTD-80700013WELD, Class |

Special Pressure

and Leak See Section 5.1. See Section 5.1. Tegas shall be nitrogenelium
Testing mi xture with helium
Requirements

Cleaning

(See Section 5.in)

RPTSTB80700001
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Piping
System P NCK12

. GH, GM, GN, GOH202
Service GH, GN, HE HA, HE, IPA, IW, JR4, JR5, JR7, JRS,

LH, LM, LN, LO, RP-1
Max. Design
Pressure 810 1200
(psig)
Temperature
Range (°F) -50°F to 1®°F -423°F to 100°F
Piping ASTM A312 Gr. TP304L S/S seamless ASTM 312 Gr. TP 304/304br TP316/316ldual
Material or welded, beveled ends. rated (Se&ectiors9.2, 9.12, and 921.)
1o thru 1 i6: SmellSecti
. . 1/2" thru 3" Sch. 10S

Pipe Sizes

and Schedules

1" thru 2 1/2% Sch. 10S
3" thru 10", Sch. 40S
12"thru 14" Sch. 80S.

E/:t"tng, | ASTM A403 Gr WP304L ASTM A182 Gr. F304/304lor F316/F316lduak
ateria rated (SeeSectiors 9.2, 912, and 921.)
ASME B16.9 or B16.28 (buttweld ends).
Fitting i othru 3 ASME/ANSI B16.9 puttweld . o ,
Details ends) Sch 10S 10 thru 1 10: @mellSect.i
1othru 2¥2": Sch. 10S
3" thru 10", Sch. 40S
12" thru 14" Sch. 80S.
- ASTM A182 Gr. F304Lor F316Lor ASTM A403Gr.
End F .
nd Fitting ASTM A182 Gr. F304lor F316L WP304L or WP316L(See Section8.2,9.11, 912, and
Material 9.17)
End 1/2" thru 3" ASME/ANSI B16.5 6004 WNRF| ' © thru 1 10: Smi@llSect i
Fitting flanges90° V-Groove serrationen | 16 t hru 140: ASME B16. 5
Details face, bore for SchlOS pipe. Serrationg Groove serrations on face, leao match 1.D.
shall be concentric for hydrogen of buttwelded pipe or fitting; serrations shall
service(See Section 7.0.) be concentric for hydrogen servi¢ee
Sectiors 6.0, 91, and9.11)
Studs: ASTM A193 Gr.B8 orASTM A320 ]
Gr.B8 (ASME/ANSI Type 304 S/S) Studs: Fthh_read ASTM A320 GrB8 Class See
Bolting Section 8.0,)Type 304 SS
Nuts: ASTM A194 Gr. 8 (ASME/ANSI Type
304 S/S)(ASTM A194 Gr. 8F, Type Nuts: Heavy Hex, ASTM A194 Gr. 8 Type 304 S/S
303 is permitted before issue of this
standard.)
) . Flexitallic Style CGI Spiral Wound Type 304 or 304L
GasketsSeals/ Must meet requirements of SSC Drawing | s/s with virgin PTFE filler with inner and outer
Clamps 54000GMO0. retention rings; 0.175" thick, compresses to 0.125"

thick, conbrms to SSC DWG 54006M14. (See
Section9.3

Continued on next page.
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Piping System
(Continued)

P

NCK12

Welding

SSTD-80700017+WELD

Weld Inspection
(circumferential

SSTD 80760013WELD
The following weld inspection classes apply:
TGH Lines, MOP |forfidd® 5
welds; Class Il, but change 25% to 50%,
for shop welds.

SSID-8070-0013WELD, Class |

weldsonlyunless | TGH Lines, MOP O 125
noted othewise) | THE and GN Lines, MO

THE and GN Lines, 12

psig: Class lI

THE and GN Lines MOP
Special Pressure
and Leak See Section 5.1. See Section 5.1. Test gas shall be nitreigelium
Testing mi xture with helium
Requirements
Cleaning RPTSTD80700001, LeveNC (formerly
(See Section 5.in) Level 2) for GH Service, RPTSTD8070:0001

unless indicated otherwise drawings.
Level 1000A (formerly Level 1)for GN and
HE Serviceunless indicated
otherwise ordrawings
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Piping
System L1 AN
Service GH, HE,HA, GN GN, GO,HD, LN, LO, RR1
Max. Design 1500 1800

Pressure(psig)

Temperﬁture _20°F to 100°E Nitrogen and Oxygen320°F to 100°F;
Range (°F) RP-1 andHD, -20°F to 100°F

1/4" thrul": See Section 6.0 (Tubing and Tub

Fittings).
Piping ASTM A312 Gr. TP 304lor TP316LS/S
Material 10 t hASTM 3ADTP304Lor TP316LS/S
seamless, beveled buttweld ends.

Pipe Sizes 1/4" thrul": See Section 6.0. 1" thru 1%%" Sch. 10§See Section 7.0.)

and Schedules

1" thru 4" Sch. 40S

2" thru 4" Sch. 40S

1/4" thrul": See Section 6.0 (Tubing and Tub

Fittin itti
Matorial Fittings). ASTM A403 Gt WP304Lor WP316L
10 t hASTM A4@3.Gr WP304Lor
WP316L
Fittin 1/4" thrul": See Section 6.0 (Tubing and Tub ANSI B16.9 buttweld ends
Detats Fittings). 1" thru 1%", Sch10S (See Section 7.0.)
1" thru 4" Sch. 40SASME B16.9 and B16.28| 2" thru 4" Sch 40S
(buttweld ends)
End Fitting See Appendix B and Section 6.0. ASTM A182 Gr. F304L Gr. F304lor F316L
Material
ANSI B16.5 WNRFflangesbhore to match.D. of
1/_4f' thrul™ See Section 6.0rubing and Tube buttwelded pipe or fitting

End Fittings). 900#Classl anges for 1800 ps

Fitting See Appendix Band Section 6.0. 600#Classl anges for 1200 ps

Details 400# Clasg§langess or 800 psig O

300#Classl anges for 600 psi
150#Clasgl anges for 230 psi
(SeeSection7.0)
Studs: Fullthread ASTM A320 GrB8 Type 304 S/S
_ . (See Section 8.0.)

Bolting See Appendix B. Nuts: Hex ASTM A194 Gr8 (AISI Type 304 S/S)
(ASTM A194 Gr. 8F, Type 303 S/&llowed
prior to issue date of this standard.)

GasketsSeals/ See Appendix B. Must meet requirements of procurement

Clamps specification 5400GM00.

Welding SSTD8070-:001+WELD

Weld Inspection
(circumferential
welds only unless
noted otherwise)

SSTD 80760013WELD Class I1A

SSTD 807680013WELD, Class | (for nitrogen
and oxygen service, Class Il for RP
and hydraulic fluid service.)

Special Pressure

and Leak Testing
Requirements

See Section 5.1. Test gas shall be helium
for linesin GH or HE service.

See Section 5.1.

Cleaning
(See Section 5.1n)

RPTSTDB80700001
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Piping L2 K3
System
Service GH, GN, HA HE HD
Max. Design
Pressure 2500 3000
(psig)
Temperature -20°F to 100°F -20°F to 200°F
Range(°F)
Piping ASTM A312 TP304Lor TP316LS/S seamless| ' © ' Nru 1o: See Section
Material beveled buttweld ends. 10 t hASTM ABIR:TP304L.S/S seamless,
beveled buttweld ends.
Iohru 10: See Sectigqi o thru 10: See Section
Pipe Sizes 1"thru 1 1/47 Sch. 40S 10 thru 406: Sch. 160.
and Schedules 1 1/2" thru 3% Sch. 80S
4" Sch. 120 or 160
10 thru 106: See Sect|!I 0 tllru See Section 6.0.
E,:g'tgﬂal 10 t hASTM AGS:Gr WP304Lor 10 t hASTM ALER; TP304Lor TP316L
WP316L
- 10 thru 106: See Sect .
Fittin I 0 thru 10: See Section
Detai?s 1" thru 1¥4" Sch 40S ANSI B16.9 or B16.28
(buttweld ends) 10 t hANSIB®6® and B16.28b(ittweld end}
1¥%2" thru 3" Sch 80S ANSI B16.9 or B16.28 Sch. 160
(buttweld ends)
4" Sch 120 or 16Q0ANSI B16.9 or B16.28
(buttweld ends)
,\E/lr;?e':;;tlmg See Appendix @nd Section 6.0 See Appendix and Section 6.0
Eirt]t(ijng See AppendixC and Section 6.0. See Appendix and Section 6.0.
Details
Bolting See Appendix C. See Appendix D.
ggsr,]lq(StSs/Seals/ See Appendix C. See Appendix D.
Welding SSTD80700017~WELD SSTD80700017+WELD or SSTD80700041-WELD

Weld Inspection
(circumferential
welds only unless
noted otherwise)

SSTD80700013WELD Class IIA

SSTD8070:0013WELD,
Class IIA for shop welds
Class | for field welds

Special Pressure
and Leak
Testing
Requirements

See Section 5.1. Test gas shall be
heliumor nitrogenhelium gas mixture
with helium mdarlmesf r
in GH and HE service.

See Section 5.1. Pneumostatic and leak tests
are not required if hydrostatic pressure tests
have been performed.

Cleaning
(See Section 5.1n)

RPTSTDB8070:0001

RPTSTD8070-0001
Clean Levell00 (formerly Level)
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Piping System BCK3 B

Service GH, GM, GN, GO, H202HA, HE, IPA,IW, GH, GN, HA, HE

JR4, JR5, JR7, JR8, RR1

Max. Design

Pressure(psig) 3300 8700

Temperature o o . o

Range (°F) -100°F to 100°F -320°F to 150°F

I 0 thru Jo: See Sect| ASTM A312 TP304Lor TP316LS/S seamless,
Piping Fittings). beveled endéSee Sections 9.2 andl2.)
Material 10 t hASTM AL TP304Lor TP316L
seamless corrosion resistant S/S,
beveled endgSee Section 91.)
Pipe Sizes 10 thru JOo: See Sect]| 1/2"and3/4" Sch. 409See Section 7.0)
and Schedules Fittings). 1" and 1%2" Sch 80S(See Section 7.0)

1" thru 12" Sch 160

2" thru 6" Sch 160

Fitting ASTM A403 WP304Lor WP316Lor ASTM | ASTM A403 WP 304Lor WP316(See Sections 9.2
Material A182 Gr. F304Lor F316L(See Section 91.) | and 912)
Fitting 10 thru WJo0: See Sect|i o #mwd Sch. 40S (See Se
Details Fittings). 16 and 1 i ASMB B16.9buBreiSends)
1" thru 12" Sch.160, ASME B16.9 or B16.28 (See Section 7.0)
(buttweld ends) .
20 t hru 6ASME E6.9buttwéldbedds)
End Fitting . L . .
Material 10 thru o: (Bibingarsldubé | ASTM A182 Q. F304L or RB16L (SeeAppendix F
Fittings). andSection7.0)
1" thru 12" ASTM A182, Gr F304Lor F316L
(See Sections 6.0 and29.)
gg?a'izlgﬂng See Appendix EBnd Section 6.0. See Appendi¥ andSection 7.0.
Bolting See Appendix E. See Appendix F.
GasketsGeals/ See Appendix EndSection %4. See Appendi¥.
Clamps
Welding SSTD8070:001+WELD SSTD8070-:001+WELD

or SSTDB80700041-WELD

Weld Inspection
(circumferential
welds only unless
noted otherwise)

SSTD80700013WELD, Class |

SSTD80700013WELD, Class |

Special Pressure
and Leak
Testing
Requirements

See Section 5.1. Test gas shall be a
nitrogerthelium mixture
with helium mol e

See Section 5.1.

Cleaning
(See Section 5.in)

RPTSTB80700001
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Piping System T BCK4
Service GH, GN, HA, HE GH, GM, GN, GO,H202, HA, HE,IPA, JP4, JR5,
JR7, JRS, LH, LM, LN, LO, RP1
Max. Design 4200 for 10 and sm 4840f or 60 and small e
Pressure(psig) 4100f or nomi nal Si z¢ 4550 for nominal S
Temperature -320°F to 150°F -42%F to 100°F
Range (°F)
I 0 t hr uSetlion:6.0 8ebing and Tube
Piping ASTM A312 TP304Lor TP316L Fittings).
Material SS’S Sgamt'.ess‘ gzve'%‘ige“ds 1" thru12": ASTM A312 TP304Lor TP316L
(See Sections 9.2 andl2.) seamless, buttweld ends. (See Sectioh3 &d
9.21. Sectiors 9.2 and 912 applyfor Nom. Pipe
Size greater than 4".)
Pipe Sizes 1/2" Sch. 40S 10 thru 1J0: See Section
and Schedules Fittings).

1" thru 6" Sch. XX

8" thru 12" See Appendix H

Fitting ASTM A403 WP 304Lor WP316L 10 thru Jo: (Bubirga®idube i on
Material (See Sections 9.2 andl2.) Fittings).
10 t hASTM A% WP304Lor WP316Lor
ASTM A182or Gr. F304L or F316L(See
Sectiors9.13 and 921. Sectiors9.2and9.12
applyfor Nom. Pipe Size greater than 4".)
10 thru Jo: See Section
N ASTM/ANSI B16.9 (buttweld ends) Fittings). ASME B16.9 or B16.28
Fitting 1/2" Sch. 40S
Details 3/4" and 1° Sch. 80S 1" thru 4: Sch. XX, buttweld ends
1 1/2" thru 4% Sch. 160 6" thru 12" Wall to match "mifimum extruded"
Walls stated for pipgbuttweld ends
End Fitting ASTM A182 Gi. F304Lor F316L See Appendix Hind Sections 6.0 andz.
Material (SeeAppendix G and Section 7)0
gg?alizlgting See Appendix @nd Section 7.0 See Appendix Fand Section 6.0.
Bolting See Appendix G. See Appendix H.
Gaskets/ See Appendix G. See Appendix HindSection %.
Clamps
Welding SSTD8070G0017-WELD

or SSTB80700041-WELD

Weld Inspection
(circumferential
welds only unless
noted otherwise)

SSTD8070:0013WELD, Class |

Continued on next page.




Stennis
Standard

SSID-8070:0047PIPE E-1
Number Rev.
Effective Date: July 1, 2022
Review Date: July 1, 2027

Page31of 92

Responsible Office: NASA SSC Cenfeperations Directorate

SUBJECT: Standard for StainlessSteel Piping Systems

Piping System

(Continued) T BCK4

Sr;])gclz_lggllzressure See Section 5.1 See Section 5.1. Test gas shall be
Testing o nitrogerthelium mixture
Requirements with helium mol e f
Cleaning RPTSTD8070-0001

(See Section 5.1n)
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Piping G BCK1
System
Service GH, GN, HA,HE GH, GV, GN, GOX,H202, HA, HE, IPA, JR, JR5,
JR7, JR8, LH, LM, LN, LOX, RR1
Max. Design
Pressure(psig) 6300 6500
Temperature -320°F to 150°F -423°F to 100°F
Range (°F)
. 10 thru IJo: See Section
Piping
Material : 10 t hASTMARLDTP304Lor TP316Lor
Q?;';A A312 TP304L(SeeSections 9.2 and ASTM A182 Gr. F304Lor F316Lseamless,
- buttweld ends(SeeSections 9.29.12, 9.14,
and 921.)
Pipe Sizes 1/4" Sch. 80S I othru%i'. See Section 6.0

and Schedules

1/2" and 3/4" Sch. 160
1" thru 3" Sch. XXS (See Section 7.0.)

1" thru 3" Sch. XXS
4" thru 12" See Appendix J.

I othru%4': See Section 6.0

Fitting " "
. . 1" thru 3" ASTM A403WP304Lor WP316Lor
ASTM A403 WP304L(SeeSections 9.2 and
Material 9.12) W ASTM A182 Gr. F304Lor F316L (See
o Sections 9.2, 92, 9.14, and 921.)
4" thru 12" ASTM A182 Gr. F304Lor F316L.
(SeeSections 9.29.12 9.14, and 921.)
Fitting ASME B16.9, 1/4' Sch. 80S 10 thru 1Jo: See Section
Details 1/2"and 3/4% Sch. 160 1" thru 3" Sch. XX, ASME B16.9 or B16.28
1" thru 3" Sch. XXS (buttweld ends) buttweld ends
(See Section 7.0.) 4"to 12 :Wall to match finimum extruded"
pipe wall, ASME B16.9 or B16.28buttweld
ends
End Fitting ASTM A182 F304Lor F316L . )
Material (SeeAppendix land Section 7.0 See Appendix and Sections 6.0 andl.
Eg(tjaﬁ;ttlng See Appendix andSection 7.0. See Appendix and Section 6.
Bolting See Appendix.| SeeAppendix J.
GasketsSeals/ ) ] ]
Clamps See Appendix.| See Appendix dndSection .
Welding SSTD-807G0017+WELD SSTD8070G0017+WELD

or SSTDB8070:0041-WELD

Weld Inspection
(circumferential
welds only unless
noted otherwise)

SSTD8070:0013WELD, Class

Special Pressure

See Section 5.1. Test gas shall be

nd Leak i ; : ; ;
_?_etitinega See Section 5.1. nitrogerthelium mixture with
Requirements helium mole fract
Cleaning RPTSTD80700001

(See Section 5.1n)
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Piping R BCK10
System
Service GH, GN, GQHA, HE, LN, LO GH, GM, GN, GO, LM,LN, LO, H202 HA,
HE, IPA, IW, JP4, JR5, JR7, JR8, RR1
Max. Design
Pressure 6600 6600
(psig)
Temperature o o . o
Range (°F) -320°F to 150°F -320°F to 100°F
hp/:pi”‘?! | ASTM A312 TP304Lseamless, buttweld end{ ASTM A312 TP304Lor TP316L seamless corrosion
ateria (SeeSections 9.4 and 9.8.) resistant S/S, beveled en@SeeSections 9.2,
9.12 9.14, and 921

Pipe Sizes 1" Sch. 160 I othru%': Section 6.0.

and Schedules

1%"to 2" Sch. XXS

1/2" thru 1" Sch. 160
135" thru 4" Sch. XXS. (See Section 971)

Fitting ASTM A403 WP304L(SeeSectiors 9.15 ASTM A403 WP304Lor WP316Lor ASTM A182 Gr.
Material and 9.5.) F304Lor F316L (SeeSections 9.29.12,9.14, and
9.21)
Fitting 1" Sch. 160ASME B16.9 I othru%4': See Section 6.0.
Details . . 1/2" thru B: Sch. 160ASME B16.9 or B16.28
1%" thru 2% Sch. XX§ ASME B16.9 buttweld ends. (See Sections 971and 921.)
1%" thru 4" Sch. XXS ASME B16.9 or B16.28
buttweld ends(See Sectio$9.17 and 921.)
End Fitting - . . .
; Same as fitting material. See Appendix kand Sections 6.0 andXL
Material
End Fitting Hubs and flanges are not permitted excep SeeAppendix Kand Section 6.0.
Details where necessary to connect to other equipm
Bolting (Same as required for connected equipmen See Appendix K.
GasketsBeals/ (See seal ring or gasket requirements See Appendix kKand Section 9.
Clamps of connected equipment.)
Welding SSTD80700017+WELD SSTD80700017WELD

or SSTHB8070:0041-WELD

Weld Inspection
(circumferential
welds only unless
noted otherwise)

SSTD8070:0013WELD, Class |

Special Pressure
and Leak
Testing
Requirements

See Section 5.1.

See Section 5.1. Test gas shall be nitrelgelium
mi xture with helium

Cleaning
(See Section 5.1n)

RPTSTB8070:0001
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Piping

System ACK4 ACK1
Service GH, GM, GN, GO,H202,HA, HE, IW, GH, GM, GN, HA, HE, IW, RP-1
JR4, JR5, JR7, JR8, LH, LM, LN, LO, RP-1
Max. Design
Pressure 8500 15000
(psig)
Temperature -423°F to 100°F -100°F to 100°F
Range (°F)
Piping 10 t¥dAruSee Section 6
Material Fittings). 10 thru Jo: See Section
R i Fittings).
10 t hASTMA3ND TP304Lor TP316L
or ASTM A182 F304Lor F316L 10 20 ASIM A312 Gr. TPXM11seamless,
seamless beveled engSeeSections beveled end{See Section 20.)
9.2,912, 9.14, and 921
Pipe Sizes 1/4" thru I': See Section6.0and9.19.

and Schedules

1" to 1%2" Sch. XX, seamless, beveled ends

1/4" thru 1': See Section 6.0 an®.19.

10 dBruSee Appendi x M.
2" thru 14" See Appendix L.
Fitting 1"to 1%:" ASTM A403 WP304L oWP316L |1 0 t h $Bea Settions 6.0 and 9.1
Material ASTM A182 Gr. F304lor F316L 1" thru12"; ASTM A182 Gr. FXM-11 (SeeSection
2" thru 14" ASTM A182 TP304Lor TP316L 9.20.)
(SeeSections 9.29.12,9.14, and
9.21)
1/4" thru 1" i . 9. .
Fitti fa" thru I SeeSectiors 6.0and9.19 10 thru 106: Sed9 Section
D' t'”_‘-i’ 1"to 1%" ASME B16.9 or B16.28
etails Sch. XX, buttweld ends 1"to12": ANSI B16.9 or B16.28wall to match
2" thru 14" ASME B16.9 or B16.28, ull to minimum extruded"pipewalls, forged,
s " buttweld ends
match "minmum extruded" wallof
pipe buttweld ends
End Fitting 1/4" thru 1 See Section 6.0rubing and Tube| 1 0 t_h ru 10: See Section
Material Fittings). Fittings).
1"to 14" SeeAppendix L andSectiors 6.0 10 t h ASTMAIB®Gr. FXM11 See
and 9.17 Appendix M.
End 10 thru 10s6.0GubiagabdeTabe| 1/4"thru I See Sectios6.0(Tubing and Tube
Fitting Fittings)and 9.D. Fittings)and9.19.
Details
10 t h SaeAdpdndix L. 1" thru 12" See Appendix M.
Bolting See Appendix L. See Appendix M.

Continued on next page.
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Piping System ACK1
(Continued) ACK4
GasketsSeals/ See Appendix L and Sectior49. See Appendix M.
Clamps
SSTD8070-:003+WELD.
Welding SSTD80700017-WELD For pipe and fittingsvelded to 300 series S/S o8P
or Group 1 Materialsuse SSTB807000383WELD and
STD-807G:0041-WELD downrate pressure to that of adjoining pipditting

having lower rating.

Weld Inspection
(circumferential
welds only unless
noted otherwise)

SSTD8070:0013WELD, Class |

Special Pressure

See Section 5.1.

See Section 5.1.

_?_nd !_eak Test gas shall be nitrogérelium Test gas shall beitrogerthelium mixture
esting mi xture with heliun with helium mole f
Requirements

Cleaning RPTSTB8070:0001

(See Section 5.in)




Stennis
Standard

SSTD-8070-004 7PIPE E-1

Number Rev.

Effective Date: July 1, 2022
Review Date: July 1, 2027
Page36 of 92

Responsible Office: NASA SSC Cenfeperations Directorate

SUBJECT: Standard for StainlessSteel Piping Systems

6.0

a.

TUBING AND TUBE FITTINGS

For Piping Systems ZNCK3, NCK11,NCK1, H, NCK2, NCK10, NCK12, L1, L2, K3,
BCK3, BCK4, BCK1, BCK10, seamless Sihing with 37° flared ends and SAE
(AN/MS) straight threaded, 37° flared tube fittings per SSOP00126PIPE shall be
usedfor line sizes indicated below:

Piping System

37° Flared Tubing and Tube Fitting Sizes

NCK1, NCK2, NCK3,
NCK10, NCK11, NCK12

NCK1, NCK2, NCK3,
NCK10, NCK11, NCK12

NCK1, NCK2, NCK3,
NCK10, NCK11, NCK12

L1, L2

K3
BCK3, BCK4, BCK1

BCK10

I 0 t hbutpipelisrequired where indicated on
design drawings

| 0 t1H rboot vacuum jacketed

| 0 t hifmaet vatuam jacketed anfili © an d

larger line sizesrevacuum jackedd

(Tubing not allowed if line is to be vacuum jacketed
or where design drawings indicate piping instead
of tubing)

Tubing is not allowed. Only interfaces with tubing
systems are allowed atigere are no tubing size
restrictions at these interfaces.

I 0 t hbutpipidgssr equi red for 10
size lines where indicated on design drawings.

I 0 thru 10
I 0 thru 1JO

I 0 t hbutpipdigequied for |10 and
nominalsizes where indicated on design drawings.

For NCK3, NCK11, NCK1, NCK2, NCK10, NCK12, BCK3, BCK4, BCK1 and BCK10
piping systems, all tubing, tube fitting and threaded connection seal contact surfaces shall
have 16RMS or smoothesurface finish.

For all cases where the tubing, tube fittings and threaded connections to these &ems
piping system do not conform to leakage test acceptance requirements specified in

1J ¢
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Sections 5.1 and 5.2, seal contact surfaces at locations whHeagdaa observed during
tests shall be evaluated.

1. If tightening of threaded joints does not result in conformance with leak test
acceptance criteria, seal contact surfaces at these joints shall be polished or honed to
have 16 RMS or smoother finish.

2. If tightening of threaded joints does not result in conformance with leak test
acceptance criteria and seal contact surfaces at these joints have been polished or
honed to have 16 RMS or smoother finish, these joints shall be retested.

3. The processes to disassble leaking joints, polish or hone sealing surfaces and
reassemble these joints shall also include procedural steps to maintain system
cleanliness levels or yr@dean systems which conform to requirements of RPT-STD
8070:0001.

d. For piping system ACK6,tubig and tube fittings shall be
size lines. The tubing and tube fittings shall be Autoclave AE Medium Pressure

Slimline®, Butch M/P®, or equatonedandthreaded type conforming to requirtents

of SSTD80700126PIPE, except theaterial shall be as follows:

1. Fittings, Inconel 625 (UNS NO6625) Gr. 2, SAES-5666 or ASTM B564
2. Tubing, Inconel 625 (UNS NO6625) Gr. 2, SABIS-5581 or ASTM B444.

Buttwelded adapter and boss fittings and blind flanges ferttaleconedandthreaded
tube connections are required to transition from pipe to tubiing. materials of
buttwelded adapter and boss fittings and blind flanges shall match pipingeditiing
material specifications

e. For ACK4 and ACKZ1 piping systems, the use of threaded ctionscshall be limited to
threaded boss connectiomshing,tube fittings, and connections to fluid components in
tubing systemsThe nominal line size range for tubing and tube fittisigall bel 0
through BJo6, except wher d& odediigmresdrodwilmg sn ogr
The following requirements apply to tubing, tube fittings, tubing systems, and interfaces
between piping and tubing systems:

1. Conedandthreaded AutoclavAE MediumPressure Slimline®, Butech M/P®, or
equal tubing and tube fiihgs rated to 20,000 psig shall be used for all tubing systems.

2. Buttweld adapter and boss fittings and blind hubs with fec@miedandthreaded
tube connections are required to transition from piping systems to tubing.

3. Blind hub, welded adapter and dgting materials shall match piping or pipe fitting
material specification.

4. S/S tubing systems shall be in compliance with S8000126PIPE.
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f. The use of threaded coectionsfor piping systems Z, NCK3, NCK11, NCK1, H, NCK2,

NCK10, NCK12, L1, L2, K3, BCK3, BCK4, BCK1, and BCK10 shall be limited to

threaded boss connections, tube fittings, and connections to components in tubing

systems. Pip#o-tube transitions for these pipisgstems shall be blind flanges, blind
hubs, or forged and welded (Thre@e_et type) bosses with SAE AS5202 thread

connections. Blind flanges and hubs shallllgpe 304, 304L, 316, or 316L S/S. Bosses

shall be made of S/S material conforming to that pémir pipe fitting. The minimum
wall thicknesses at the thread pattend drilled port shall conform to ASME B31.3

requirements.

g. Welded adapter and boss fitting materials and blind flange materials shall match the

piping or pipe fitting material specification.

h. For all tubing sizes, the minimum wall thickness shall conform to S&IT0»0126PIPE

for the design pressure of the coateel piping system @hall ben o

whichever yields the greater wall thickness.

| ess

I. For piping systemK3, PTFE coated 300 seri&sSK-Seals shall be used for SAE

AS5202 threaded connections.
7.0 THREADED PIPE

a Teflon Tape

1. The use oPTFE tapeshallbe used for all NPT threaded connections

2. PTFE tape shall besed and applieith accordance witsSTD8070-:0126PIPE

3 Forvacuum piping system#hentape is used, a minimum of three [@)ers
shall be used except for the first two {@)ns of the thread prior to assembly.

4, Where fittings and pipe made of dissimilar nietae connectedhe Teflon tape

shall be applied such that the dissimilar metals are not in contact where moisture

is present.

b. For piping systemdJ, C, AA, EE, PAN, B, G, and Tthe use of threaded pipe and pipe

fitting connecti ons momigalsizeSbhe40 briSchi40pepd

and fittings forinstrumentation, pressure, flow, temperature purge, vent, bleed, bypass,
10 unions

and safetvalve conneciins. |1 0 t hr u

s hal

or Sch. 40S, with fully confined PTFE seals and buttweld.efftteadO-Lets shall be

ASTM A182 Gr. 304L per ASME B16.11.

t han

0.

be

0

6]
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C.

8.0

For piping systems P, AN, B, @nd Tthe following unions also may hesed for end
drain, vent, and instrument skoff (isolation) valves:

1. Nut: | 0 CPV-3#redqual
Jo CPV-48redudN
Material: Type 304 or 304L S/S (Type 303 S/S allowed prior to issue
date of this standard.)

2. Tailpiece:i 0 CP V-3#redqud
IJ 0 PC#58R4 or equal
Material: 304 or 304L S/S

For piping systems P,,B, and TO-Rings used with threaded CPV pipe and pipe fittings
shall be Buna.

For piping system AN, @ing seals used with threaded CPV type pipe and fittings will be
| 0 CH#R-V13V7477 (Stock No. 533@0-LNO-649)or 1JO0 -CIBW/4H 2
(Stock No. 533@0-LN0-6491L)

FLANGE AND CLAMP BOLTING

For pping systems with minimum service temperatures3@6’F and higher and for

cases where the service media solidifies esgure of 14.7 psig and temperatures below
-325°F, ASTM A320 GrB8 studs and bolts may be substituted with ASTM A193 Gr. B8
studs and bolts.

If the minimum service temperature is bele®25°F and if the service media does not
solidify (remains in liquicor gas phase) at pressure of 14.7 psig and temperatures-below
325°F, the following provisions and stipulations apply:

1. ASTM A193 Gr. B8 Class 1 studs and bolts may be substituted for ASTM A320 Gr.
B8 studs and bolts if ultimate tensile stress and miniryield stress per ASME
B31.3 enable flange gasket seal loading between flanges to meet pipe system leakage
requirements of this standard.
2. ASTM A193 Gr. B8 Class 2 studs and bolts may be substituted for ASTM A320 Gr.
B8 studs and bolts if Supplementary Riegmment S2, Charpy Impact Tests, is
invokedfor the former specification.

Whenever ASTM A320 Gr. B8 Class 2 or ASTM A193 Gr. B8 Class 2 studs and bolts

are used, they shal/l be conspicuously mark
similar markingtom ke ¢l ear that the studs and bolts
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d.

9.0

9.1

9.2

Whenever ASTM A320 Gr. B8 Class 1 or ASTM A193 Gr. B8 Class 1 studs and bolts
are used, the following provisions apply:

1. Pipe system design and supporting pipe system stress analyscosfiaih that
external loads on effected flange joints will not result in yielding of stndsbolts
that join the flangewhile also maintaining required gasket seal loading under all
operating conditions.

2. Contractor installing pipe systems and joinitanges shall assure proper alignment
between mating flanges prior to them being connected. Angular offset between flange
faces shall not exceed one degree after-taitef lateral offset, and lateral offset
shall not exceed 1/ &matipgrflanges. t o j oi ni ng

3. Contractor installing pipe systems and joining flanges shall follow recommended
torguingsequences given in ASME P&0while also assuring yield stresses of studs
and bolts are not exceeded.

SPECIAL REQUIREMENTS

For piping sygem designators NCK1, NCK2, NCK3, NCK10, NCKNCK12and Z

when these lines are vacuum jacketed as specified under piping system designators
ACK1, ACK3, ACK10 or another applicable vacuum jacketed pipe system specification,
tubing and tube fittings shall not be used for the inner lines and the minimum allowed
line sizefor pipingis 1-inch nominal. Unless specified otherwise on design drawings, all
lineswith piping system designators NCK1, NCK2, NCK3, NCK10, N@Kand
NCK12that are not vacuum jacketed and that ardrich nominal size or smaller shall

be 37 @gree flared tubing and tube fittings with SAE (or the equivalent AN/MS) straight
thread patterned connections fabricated in accordance with NASA/SSG&STD
0126PIPE.Unless specified otherwise on design drawings, all kvi#fs piping system
designato Z that are not vacuum jacketed and that ainch nominal size or smaller

shall be 37 degree flared tubing and tube fittings with SAE (or the equivalent AN/MS)
straight thread patterned connections fabricated in accordance with NASA/SSE SSTD
80700126 PIPE.

Forall pipe and fittings used faiping system designatoACK4, B, BCK1, BCK1065,
NCK12,andT, and forall flanges used for piping system designatoysl, andJJ all

ASTM A312, ASTM A182, ASTM A403, ASTM A351, and ASTM A451 Type 304L
S/Smaterial used for pressure containing parts shall be certified and rated to allowed
stresses of 20 ksi for ASTM A312, ASTM A182, ASTM A403, ASTM A351, and ASTM
A451 Type 304 S/S. Material certification shall conform to applicable ASTM
specifications for dal-rated 304/304L S/S material and ASME B31.3 having a minimum
yield stress of 30 ksi and a minimum ultimate tensile stress of 7Bdespiping system
designator BCK4, the above requirements apply to all pipe and fittings of nominal sizes
larger than 4nches.
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9.3 For ASME B16.5 and API 605 Class 150 and 300 flange connections, Flexitallic Style
LSI gaskets or approved equals are preferred, generally for cases where applicable gasket
loading is substantially less than the maximum allowed and may notflogesti to
assure zero (0) observablegservice leakage. LSI style gaskets shall not be used in Class
400 and higher pressure class flange connections.

9.4  For piping system designatofg\, ACK4, C, BCK1, BCK3, BCK4,BCK10,H, NCK1,
NCK2, NCK3,NCK10,NCK11,NCK12and Z the TFE used in gaskets shall be
batch/lot traceable from the TFE manufacturer in accordance with NASA/SSC Drawing
54000GM30. This applies to piping iH202 (Hydrogen Peroxide)lOX and GOX
service only.

9.5 For vacuum service, flangeonnected to vacuum pumps, valves, and other components
with ASME B16.5 flatface flanges or end connection bolt sizes, bolt patterns, and seal
contact faces that match these type flanges shall be ASME B16.5 WNFF type with 16
RMS finish on the flange facSpecific locations of all flat face flanges shall be indicated
on all pipe system drawings.

9.6 For vacuum service, Burd gaskets conforming to ASME B16.21 or high vacuum
gaskets with Bun&l seals shall be used for high vacuum service in cases where
observable leakage or where PTFE extrusion into the piping system with the use of
Flexitallic PTFEfilled spiratwound gaskets has occurred or is likely to occur.

9.7  Flexitallic Style CG gaskets are permitted in existing systems provided that ther@ ar
observed indications of PTFE material extrusion into piping systems, generally caused by
rapid decreases in internal piping system pressures. If, when, and where this extrusion
condition is observed, the Style CG gaskets shall be replaced with &ler CSI
gaskets.

9.8  For piping system designator NCK1f{prating individual pipe spools to 720 psig is
permitted for 140 and small er n o rGradeal pi pe
F304Lor F316LS/S flanges used for pressure containing parts are certified and rated to
allowed stresses of 20 ksi for ASTM Al82ace F304or F316 S/SMaterial
certification shall conform to applicable ASTM specifications for @atéd 304/304lor
duatrated 316/3161lS/S material and ASME B31.3 having a minimum yield stress of 30
ksi and a minimum ultimate tensile stress of 75 ksi. Furthermore, each pipe spool uprated
to 720 psig shall be hydrostatically proof tested at 1080 psig in accordance with test
requirementsygecified herein, and the respective spool shall be permanently marked with
hydrostatic test pressure and the date of the test.

9.9 For piping system designator NCKif{p r at i ng 160 pi pe, pi pe fit
720 psig requires that either: 1)@Wthickness tolerance is +12.5%/6%; or 2) All
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ASTM A312, ASTM A182, ASTM A403, ASTM A351, and ASTM A43lype 304L

and 316L S/Snaterial used for pressure containing parts are certified and rated to
allowed stresses of 20 ksi for ASTM A312, ASTM A185TM A403, ASTM A351,

and ASTM A451Type 304 or 316 S/Material certification shall conform to applicable
ASTM specifications foduatrated 304/304L or duahted 316/316L S/&aterial and
ASME B31.3 having a minimum yield stress of 30 ksi and a miniraltimate tensile
stress of 75 ksi. All requirements state®ection 9B above also apply.

9.10 For piping system designator NCKIfst pipe and fittings may be used provided that all
requirements of ASME B31.3 are satisfied and provided thah#terial conforms and is
certified to ASTM A351 Type CPF8 (for fittings) and ASTM A451 Type CPF8 (for pipe)
except that carbon content shall not exceed 3.5% and the material shall have a casting
guality factor of 1.00 in accordance with ASME B31.3 as distadd by machining and
non-destructive examination. Furthermore, all materials must have the following
guaranteed mechanical properties: Ultimate Tensile Strength, 70 ksi minimum; Yield
Strength, 25 ksi minimum; Elongation iAr&ches, 35% minimum, botlehgitudinal and
transverse.

9.11 For piping system designatdCK10and NCK12 unless specified otherwise on design
drawings, all lines that are tibch nominal size or smaller shall be 37° flared tubing and
tube fittings with SAE (or the equivalent AMS) straight thread pattern connection
fabricated to connections fabricated in accordance with SEIM0126PIPE.

9.12 For all pipe and fittings used for piping system designators ACK4, B, BCK1, BCK10, G,
NCK12, and T and for all flanges used for pipgsygtem designators C, H, and JJ, all
ASTM A182, ASTM A312, ASTM A351, ASTM A403, and ASTM A451 Type 316L
S/S material used for pressure containing parts shall be certified and rated to allowable
stresses of 20 ksi for ASTM A182, ASTM A312, ASTM A351, ASAM03, and ASTM
A451 Type 316 S/S. Material certification shall conform to applicable ASTM
specifications for dualated 316/316L S/S material and ASME B31.3 having a minimum
yield stress of 30 ksi and a minimum ultimate tensile stress of 75 ksi. Fog piystem
designator BCK4, the above requirements apply to all pipe and fittings of nominal sizes
larger than 4nches.

9.13 For piping system designator BCKegntrifugdly cast pipe and fittings may be used for
Type 30duAt®mQ £1doi mat er i al provided all requi
and the material is certified to conform to ASTM A351 Type CPF8 (for fittings) and
ASTM A451 Type CPF8 (for pipe) except that carbon content shall be 0.035% maximum
for all material supplied ahall castings shall have a casting quality factor of 1.00 in
accordance with paragraph 302.3.3 of ANSI B31.3 as established by additional
machining and nondestructive examination. Furthermore, all material must have the
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following mechanical properties: msile Strength, 75 ksi minimum; Yield Strength, 30

ksi mi ni mum; and el ongation in 20,

9.14 For piping system designatohCK4, BCK1 and BCK1Q centrifugdly cast pipe and

fittings may be used for Type 304/304diatrat ed 0 mat er i al

35%

of ANSI B31.31990 are met and the material is certified to conform to ASTM Spec.
A351 Type CPF8 (for fittings) and ASTM A451 Type CPF8 (for pipe) except that carbon
content shall be 0.035% maximum for @mlaterial supplied and all castings shall have a

casting quality factor of 1.00 in accordance with paragraph 302.3.3 of ANSI B31.3 as
established by additional machining and nondestructive examination. Furthermore, all
material must have the following guataed mechanical properties: Tensile Strength, 75

ksi mi ni mum; Yield Strength, 30

both longitudinal and transverse.

9.15 For piping system designator Ry the 1" and 2" pipe sizes, one or both of the following

is required ifType 304L S/S is used:

a. Material shall be duaiatedType 304/304L S/S with minimum ultimate tensile stress
of 60,000 psi, minimum yield stress of 40,000 psi, and alloy composiioforming

to requirements of both 304 and 304L Sifd,

k si

b. Wall thickness tolerance shall H&%o, +12.5% instead of the standard +12.5%.

mi

9.16 For piping system designator RSTM A312 Type 304 S/S may be used for pipe not in

hydrogen service. ASTM A3B WP304 S/S may be used for fittings not in hydrogen

service.

9.17 For piping system designasBCK10, for the 4inch Schedule XXS pipe, fittings, weld
o-lets, and hub buttweld ends, the wall thickness tolerance shall38 to +12.5%.

9.18 For pipirg system designator H, when practical, class 150 flanges of the specified
material shall be used for new construction. Class 300 flanges can be used to connect to
existing components, but specific locations of class 300 flanges shall be indicated on all
pipe system drawings. Also, all ASME B16.5 Class 150 flanges shall be made from
ASTM A182 Gr F304/F304L duatated S/S material. These flanges shall be certified
and rated to allowed stresses of 20 ksi for ASTM A18ZF304 S/S. Material
certification shall conform to applicable ASTM specification for ehadéd 3/4/304L S/S
material and ASME B31.3 having a minimum yield stress of 30 ksi and a minimum
ultimate tensile stress of 75 ksi. Also, ffated flanges are alled, as required, to mate
to specific components that cannot be readily configured with raised face flanges. Some
components include, but are not limited to, pump interfegpscific locations of flat
faced flanges shall be indicated on all pipe systemwidgs.

mi n

ni

provi ded

mu
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9.19 Forpiping system designatoACK1 and ACK4, t he wuse of 10 tubing
shall be |Ilimited to |ines specifically des
drawings. Otherwise, piping and pipe fitti

9.20 Forpiping system designat&CK1, centrifugdly cast pipe and fittings may be used for
Type XM-11 material provided all requirements of ANSI B31900 are met and the
material is certified to conform to ASTM Spec. A312 for seamless TypelXM
(Ntr oni c 40) materi al except par a. 5.2.3 of
manufacturerdéds option, pipe mavwgdgcasthfer hot
centrifugdly cast, the pipe shall have a casting quality factor of 1.00 in danoe with
paragraph 302.3.3 of ANSI B31.3 as established by additional machining and
nondestructive examination.

9.21 Monel 400 or K500 (UNS No#$N04400andN0550Q weld overlay is required if and
where indicated on drawings. This material overlay regaly required on the internal
S/S wall surfaces of pipe fittings in selected liquid, gaseous, and supercritical oxygen
lines or in lines where these fluids may potentially be flowing. These selected lines may
include:
1 Pump discharge back pressure cdriines for liquid oxygen turbopump
assemblies;
High pressure LOX run tank vent lines;
High pressure LOX lines downstream of turbine flow meters or temperature
probes
9 Other locations deemed to be prone to ignition hazards due to high velocity
particleimpacts.
Weld overlay shall be machined to 125 RMS or smoother surface finish, and shall be no
less than 1/1Bthick after machining, except where transitioning to surfaces without the
overlay.

T
T

Wel d overl ay shall not b#tingop ppe budwkldend t hi n 1
preparation.

10.0 PAINTING

All S/S surfaces shall be left unpainted and free of any surface coatings.
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110 PROCUREMENT SPECIFICATION REQUIREMENTS

11.1 General

a.

b.

Piping materials shall be purchased new, and shall be standard products of
reputable manufacturers.

All piping materials shall comply with the attached pipe specifications.

11.2 Material Identification

a.

All material shall be marked with theformation required by the applicable
specifications of the American Society for Testing and Materials (ASTM).

Marking shall be done by any permanent method that will not result in harmful
contamination or sharp discontinuities.

Markings shall rot infringe upon the minimum wall thickness.

Should the identifying marks be obliterated the material be divided into two or
more parts, the marks shall be properly transferred by the manufacturer to each
piece of material during fabricatioBud transfer of markings shall be made prior
to the cutting or the manufacturer may transfer markings immediately after
cutting provided the control of these transfers is described in the manufacturer's
Quiality Control Manual.

NASA does not need to witas the transfer of the marks, but the contractor shall
demonstrate that procedures are in place such that markings are transferred
correctly.

For material thinner than standard weight, the contractor shall propose a method
for permanently marking compents and parts to be reviewed and approved by
NASA.

All material shall be fully compatible with ambient environment and service
media.

Materials shall not embrittle, crack nor alter in chemical properties when in
contact with service media.
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11.3 Fabrication

a.

Piping assemblies not rated for steam service shall be fabricated in conformance
with ASME B31.3, the requirements of the applicable piping specification(s)
contained irSection3.0, and as indicated on the contract drawings.

Piping assemblies rated for steam service shall be fabricated in conformance with
ASME B31.1, the requirements of the applicable piping specification(s) contained
in Section3.0, and as indicated on the contract drawings.

Unless specified otherwise and with the exception of weld root pass
penetrations/beads, all internal surfaces, surfaces wetted by service media, and
weld end preparations of fabricated pipe, pipe fittings, and pipe spails in

piping systemsshall have dright annealefinish as specified by ASTM A486r
smoother.

Preparation for shop and field welds shall be by mechanical means where
practical.

Ends preparation for buttwelding shall be in accordance with ASME B16.25;
alignment shall be in aocedance with ASME B31.1.

All pipe fittings, including clamped hubs, flanges, and Weldlets, shall
conform to the following geometric requirements:

1. Theinside diameter (I.D.) of each flow passage shall match that of the
adjoining pipe or correspding pipe size buttwelded to the fitting;

2. The I.D. tolerance of each flow passage shall be the same as that allowed for
pipe of the same nominal size and conforming to specified pipe O.D., wall
thickness, and tolerances;

3. The wall thicknessurrounding each fitting flow passage shall be greater
than or equal to the minimum allowed wall thickness of the pipe having the
same |I.D. and nominal size;

4. The O.D. and wall thickness at each buttweld end preparation shall match
thoseof the adjoiningpipe or corresponding pipe size within specified
dimension and tolerances;

5. No abrupt or discontinuous transitions in I.D., O.D., or wall thickness are
permitted. These transitions shall conform to ASME B16.9

Flange bolt holes shall symmetricallyaidle principal longitudinal axis/axial
centerlines of equipment, component bodies and piping, unless indicated
otherwise.
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h. For all piping assemblies rated above 3,000 pédgegree tolerance is the

maximum allowed for flange face perpendicularity ifpepaxial centerline.

i For piping assemblies rated at 3,000 psig and ubtléegree tolerance is the
maximum allowed for flange face perpendicularity to pipe axial centerline.

J- Branch connections on shop fabricated piping shall include approfittiatgs, or
groups of fittings (i.e., flanged connections).

k. Branches shall extend to the first flange or to the first natural weld point as
indicated on the piping drawings or as required for reasonable spool piece size.

[ All threaded connectianshall be gaugehecked or chased after welding or heat
treating.

m. Openings for inserts shall be drilled through the connection and be free from
obstruction.

n. Pipe bends may be used in heawalled piping systems in order to reduce fluid
flow pressure drops.

1. All pipe bendsshall have a circular bend radius that is greater than or equal to
six times the nominal pipe size.

2. Eccentricity of the circular or elliptal (nea circular) inside flow area cross
section shall not exceed 8% of the minimurmanor diameter.

3. Minimum wall thickness specified for piping shall be maintained for alll
bends.

4. All pipe used for bends shall be seamless.

114 Cleaning and Finishing

All shop fabricated piping assemblies shall be cleaned after all fabrication and welding as

follows:
a. Burrs and sharp edges shall be ground smooth.
b. All piping assemblies shall be furnished with both interior and exterior clean and

free of all mill scalegrease, oil, dirt, flux, weld spatter, oxidation and other
contaminants.
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C. If water is used in cleaning piping assemblies, it shall not contain more than 100
parts per million (ppmghlorides.
d. Where wire brushing is usgd shall be performed only witB/Sbrushes.
Brushes and grinding equipment shall not have been previously used on other
material.
e. Solvent cleaning shall be used to remove greasarallother foreign matter.

115 Submittals

a. When pipe spools are provided from NASA supplied gjminawings, the shop
fabricator shall maintain shop detail drawings and records on all materiats, mill
test reports, fabrication, heat treatment, welding repemc nondestructive
examination for all shofabricated piping specified herein.

b. All suchdrawings, certifications, test data and reports shall be on file with the
contractor and shall be sent to the authorized NASA representative as called out
in the governing purchase order or contract document.

11.5.1 Procedures

a. Procedures to be useadfabrication and examination of piping specified
herein shall be submitted to NASA as soon as possible after receipt of the
purchase order for review and shall be approved by NASA before the
specific procedure is used.

b. Procedures requiring NASA revieand approval for use include the
following:

1. Welding procedure specifications and procedure qualification records
for all material groups and thicknesses to be welded under this
specification.

2. List and detail of shop welding processes to be used withatass of
piping.

3. List of qualified welders and welding operatakowing their
gualifications.

4. Bending procedures.

5. Heat treating procedures, including the proposed method of attachment
and location of thermocouples.
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6. Non-destructive examination procedsre

7. All requests for substitutions, modifications, or relaxations of this
specification or of the documents referenced in this specification shall
be fully stated in writing for the consideration of NAS#hose
decision will be final.

Approval by NASA d shop fabricator's procedures, substitutions, major
repairs, fabrication details, drawings, etc., shall not relieve shop fabricator
of the responsibility for correctness of details, and compliance with all
codes, legal reatements and this specification.

11.5.2 Shop Detail Drawings

a.

When piping spool drawings are supplied by NASA, the contractor shall
make shop detail drawings for all piping he fabricates.

Drawings shall show the spool number, material dimensions, fabrication
details and the applicable code and procedures.

Drawings shall identify equipment, lines anas|s connecting to each
spool.The piping drawings must be shown as anmafice.

Fabricator shall provide reproducible copies of the shop detail drawings.

When the contractor is fabricating piping spools from NASA supplied
piping drawings, each pipe spool shall be identified by a unique number
consisting of the line size, fluid designator, line number, piping class, and
spool piece number.

Piecenumbers shall be assigned by the contractor numeriaally
direction of flow wherever possible.

Each spool shall be detailed on a separate sheet bearing the following
information:

Purchase Order Number
Isometric Drawing number
Line Number

Spool Nunber

PwpnPR

Spool numbering shall conform 8 TD-80700112IDCODES.
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i When the contractor is fabricating piping spools from NASA supplied
piping drawings, the contractor shall prepare a complete spool index
relating each spool to the piping drawings from which it was prepared.

J- The contractoshall also locate each spam a copy of the NASA piping
drawings and shall transmit same to NASA prior to commencing
fabrication of the spools shown on the drawing or drawings transmitted.
These markups shall beagkas field erection drawing&.reproducible
copyof these drawigs shall be sent to NASA.

K. Drawingsshall beprovided in electronic formamh conformance witlCSI
NCS (United States National CAD Standasat)dcompatible and sable
with Autodesk AutoCall 2014 softwareunless a variance is processed
and approved in @ordance with SSTEB0700007~CONFIG. If drawings
in electronic format are not providetie fabricator shall supply two (2)
Mylare transparencies of all completed spool drawings and each revision
of index sheets to NASA. Match lines on piping drawiskall not
influence location of field joints.

NOTE: The generic material name for Mytais BOPET (biaxially
oriented polyethylene terephthalate) polyester film.

116 Quality Assurance Provisions

a.

NASA reserves the right to inspeebrk at all timesduring and upon completion

of fabrication ando witness any and all testBhe Government Representative

shall be notified seven days in advance of the time articles and materials are ready
for inspection or test.

The contractor shall cooperate futb enable NASA or the NASA representative
and the Government Quality Inspector to be present at the performance of tests
and other actity as specifically requested.

Certified reports of test procedures and results shall be submitted to NASA.

The contractor shall furnish all equipment and materials for all tests except where
specifically stated otherwise.

117 Examination and Testing

a.

All examination and testing of piping rated for steam service shall be in
accordance with the latestlition and addenda of ASME B31.1.
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b.

All examination and testing of piping not rated for steam service shall be in
accordance with the latest edition and addenda of ASME B31.3

NASA or the NASA representative shall have access atilau@yto the work
whether it is in preparation or in progreaed the contractor shall provide proper
facilities for such access and inspection.

The NASA representative shall have the authority to stop work or hold shipment
if the specification requirementsicluding those for documentatiphave not
been fulfilled.

Review and approval of drawings, designs, materials or fabrications shall not
relieve the contractor of his responsibility.

NASA shall have the responsibility of reviewing all radiography aradl skrify
whether the radiography meet tgplicable code requirements.

Should a conflict result on the film interpretation that cannot be settled between
NASA and the contractor, final interpretation shall be the responsibility of the
NASA/SSC Levélll NDT Specialist. The NASA/SSC Level Il Specialist
interpretation shall be final and binding to all parties involved.

All radiography shall be performed in compliance with the applicable codes and
requirements specified in the applicable pipspegcification.

Where random radiography is required and a weld is rejected, additional welds by
the same welder shall be radiographed in accordance with ASME B31.1 or B31.3,
whichever applies.

All hydrostatic and pneumatic pressure and leak testskshavitnessed by an
authorized NASA representatiper SPR 1740,lunless the contract

specifications or work order specifically states otherwise. The contractor
performing the tests shall furnish a Certificate of Inspection and Testing signed by
his repesentative and those witnessing the tests.

11.7.1 Material Surface Defects, Excluding Welds

a. Piping, pipe fitting, and pipe spool surface finishes shall conform to
requirements othis SSTD

b. Non-conformance to this SSTD of piping, pipe fitting, and pipe spool
surface finisheshall be cause for rejection.
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C. Surface defects resulting in wall thickness below the specified minimum

wall thickness or deeper than 0.015 inch shall be causejémtion.

d. Defects asdescribecabove may be repairedsubject to NASA approval
or written repair procedures.

e All surface defects of 0.005 to 0.015 inch deep shall be blended to prevent
stress risers.

f. All repaired areas shall be-examined iy the same method used to locate
the defect.

120 FOR OFFSITE CONTRACTORS ONLY
121 Preparation for Delivery

a. Immediately after daning and inspection, all pighall be tightly sealed as
follows:

1. A metal or wood cap shall be placed over eaghflanged opening and
sealed to the pipe with at least three passes of waterproof sealing tape.

2. Flanges shall be sealed with wooden disks wired or bolted to the flanges.
Tape shall be provided around disk and flange edges.

3. Small openings such asuplings and WeklD-Lets shall be sealed using
small inserts pressed in and retained with a seal of waterproof tape.

4. Nipples shall be sealed using caps retained with a seal of waterproof tape.

5. Materials used to secure caps, disks or inserts to pipebghettiloride free.

b. Each section of fabricated pipe, pipe assembly or separate fitting shall be clearly
marked using low chloride markers) a durable manngwith appropriate spool
detail number to indicate its placethe final installed assemblyhis marking
shall be repeated at opposite sides and ends of each fabricatetb $poiditate
identification

C. Fabricated pipe spools shall be adequately blocked, strapped, or otherwise held in
paosition during shipment ange further separated by diage as necessary to
prevent damage.

d. All shipments of pipe spools shall include a packing list and a coenipde of all
spools shipped.
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e.

A copy of the packingjsts shall be mailed to NASA so that it will be received
prior to the arrival of theiping.

Components shipped in containers shall have a packaging list in a waterproof
envelope included inside the container.

All small and loose pieces shall be boxed for protection during shipmgit
eachbox identified with a securely fastenettal tag bearinthe purchase order
number and item number of the components.

The contractor shall be responsifide preparing eackhipment of materials to
arrive at the jobsite undamaged and be suitable for six months of outside storage.

122 Schedule and Expediting

a.

Delivery of material to the jobsite shall be in accordance with the delivery
schedule set by NASA.

Within the general requirements of the delivery schedule, the contractor shall
fabricate the piping systems in the sequeegeiested by NASA in order to meet
the erection schedule.

The contractor shall send facsimileelectronidiweekly progress reports
NASA showing progress of shop details, fabrication and shipment.

123 Warranty

a.

All furnishedpipe and fittigs shall be guaranteed against defective materials,
design and workmanship for a period of one year from the date of acceptance, but
not before the equipment involved has passed all specified tests.

Upon the receipt of notice from the Owner (Warraitiministration) of failure

of any part of the guaranteed equipment during the guaranty period, new
replacement parts shall be furnished and installed promptly by the Supplier at no
additional cost to the Government.

The Supplier shall acknowledgesthierresponsibility under these guarantee
provisions by letter, statinthe shipment and materials referred to herein are
guaranteed and the inclusive dates of the guaranty period.
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13.0 RECORDS AND FORMS
a. Records and forms required by the procedures oStBiEDshall be maintained in
accordance with SPR 1440.1.
b. All records and forms are assumed to be the latesbeditiless otherwise indicated.
Documents used in this SSTD: Paint and Solvent Usage L
C. Forms may be obtained from the SSC Electronic Forms repository or from the NASA

SSC Forms Management Officer. Quality Records are identified in the SSC Master
Records Index.
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14.0 ACRONYMS AND ABBREVIATIONS

AARH
AISI
ANSI
API
ASME
ASTM
AWWA
BA
BOPET
CA
CAD
CEF
CGl
CPV
CSlI
°F
DWG
FF
GH
GHe
GM
GN
GO
GOX
H202
HA
HD
HE
IAW

0

ID

W

JP

ksi

LH

LO
LOX
LM

LN
MIL

Arithmetic Average Roughness Héit
American Iron and Steel Institute
American National Standards Institute
American Petroleum Institute

American Society of Mechanical Engineers
American Society of Testing and Materials
American Water Works Associan
Breathable Air

biaxially-oriented polyethylene terephthalate
Compressed Air

Computeraided Design

Central Engineering Files
Computergenerated imagery

CPV Manufacturing, Inc.
ConstructionSpecifications Institute, Inc.
Degreed=ahrenheit

Drawing

Flat Facgflangg

Gaseous Hydrogen

Gaseous Helium

Gaseous Methane

Gaseous Nitrogen

Gaseous Oxygen

Gaseous Oxygen

Hydrogen Peroxide

High (Pressure) Air

Hydraulic Fluid

Helium

In Accordance With

Inch

inside diameter

Industrial Water

Jet Propellant

Thousand Pounds per Square Inch
Liquid Hydrogen

Liquid Oxygen

Liquid Oxygen

Liquid Methane

Liquid Nitrogen

Military
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MDP
MOP
MSFC
MSS
NACE
NASA
NCS
NFPA
NPS
NPT
oD
psia
psig
ppm
PTFE
RF

RP
RTJ
RMS
SAE
SORD
SIS
SSC
SSTD
SPR
TFE
UNS
uTsS
VAC
WN
WNFF
WNRF
WNRTJ

Maximum Design Pressure

Maximum Operating Pressure

Marshall Space Flight Center

Manufactures Standardization Society
National Association of Corrosion Engineers
NationalAeronautics and Space Administration
(United States) National CAD Standard
National Fire Protection Agency

Nominal Pipe Size (in inches)

National PipeThreadTaper

outside diameter

pounds per square inch absolute

pounds per Square Inch Gage

Parts per Million

Polytetrafluoroethylene (also see TFE)
Raised Facélangg

Rocket Propellant

Ring Type Jointflange)

Root Mean Square (surface finish measurement)
Society of Automolte Engineers

Sitewide Operational and Repair Documentation
Stainless Steel

John C. Stennis Space Center

John C. Stennis Space Center Standard
Stennis Procedural Requirements
(Poly)tetrafluoroethylene (also known B FE)
Unified Numbering System (for metal alloys)
Ultimate Tensile Stress

Vacuum (Service)

Weld Neck flange)

Weld Neck Flat Face (flange)

Weld Neck Raised Facé@dngg

Weld Neck Ring Type Joinflange)
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15.0 DEFINITIONS

Design Pressure

Designated System
Pressure

The maximum allowed internal pressure of a piping system at its
most severe Hservice operating condition with coincident
temperature and external pressure (minimum or maximum), except
as provided by exceptions specifiedASME B31.3. If the

exceptions allowed under ASME B31.3 are invoked, written
approval of the NASA/SSC Office of Safety and Mission
Assurance is required before implementation. For the purposes of
this standard, the coincident temperature corresponding todist
severe operating condition is the maximum temperature of the
fluid contained in the system unless specified otherwise. For
purposes of this standard, the coincident external pressure
corresponding to the most severe operating condition is 14.7 psia
(0.0 psig), unless specified otherwise. [Internal piping system
pressures during leak tests per ASME B31.3 or pressure tests per
ASME B31.1 will almost always be higher than the design
pressure, and this is allowable because the piping system is not in
opeaational service during the time of these tests.]

A pressure that is less than or equal to the design pressure and is
assigned to a piping system, subsystem, system branch, system
section(s), or system spool(s), based onambination of the
following:

a. The minimum design pressure or minimum pressure rating
of one or more component(s) connected to or installed in
the piping system

b. The minimum design pressure of other piping systems,
subsystems, system sections, sydbeamches, system
spools connected to the respective piping systdmye
these can or will be subjected to the same operating
pressure as that in the respective system.

c. Program/project needs or requirements that dictate less
severe operating conditions

d. Additional safety requirements imposed at the discretion
of the end user, operations organization
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(Maximum) Operating Pr essure that is defined by t
Pressure the following Table 2:
Table 1: (Maximum) Operating Pressure
Design Pressure Operating Pressure
50.0 psig (64.7 psia) -14.7 psig to 25.0 psig (0.0 psia to 10.3 psia)
Above 50.0 psig to 250.0 psig No greater thaesign Pressure (in psig units)
(64.7 psia to 264.7 psia) minus 25.Qosig

250.0 psig to 1000.0 psig

0 .
(264.7 psia to 1014.7 psia) No greater than 91% of Design Pressure

1000.0 psig to 2000.0 psig No greater thaesign Pressure (in psig units)
(1014.7 psia to 2014.7 psia) minus 100.0 psig

2000 psig (2014.7 psia) ahigher No greater than 95% of Design Pressure

For cases where the fADesignated System Pressure
System Pressureo for fADesign Pressureo in all e

For special cases, fiDesign Pressured may beg
pressure relief or overpressure prevention device(s) that is (are) protecting the piping system,

subsystem(s), system branch(es), system section(snsyst®I(s)When more than one pressure relief
overpressure prevention device is used to protect a piping system, subsystem, system branch, system seq

system spool, this fASet Pressure or BermitniPmems
Pressure or IBfurshePmdsnsiumemofi Set Pressured or
than the fADesign Pressureo as all owed by AS

requirements apply:
a. Written approval of thlASA/SSC OSMA must be acquired before implementation, and
b. AOper at i ngotbRer egsrseuarteedr st hhaad ekcept@epermited byPAGMES

B31.3. See SPR 1740.1, ChapteDerational Variations in Piping Systenfigt guidance.

he
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APPENDIX A: Piping System ACK®6; End Fitting (Connector) Details
Clamped Hub Connectors:
. . . (Former) Reflange Reflange Inner Secondary Seal
Nominal Pipe Size |t -0 @ Hub PN = Seal Ring PIN Ring P/N Clamp P/N
12 VPTF1208 ST11375 380002710 C-12M
16 VPTF1608 ST14314 C-X16
24 VPTF2410 ST21000 380002711 C-X24

Clamps made of ASTM A351 CF8BJ/S.

E-Con® Flange Connectors:

: . . (Former) Reflange ECon® Reflange Seal
Nominal Pipe Size Flange P/N Ring P/N
12 E1208900 S11375
16 E1608900 S14314
24 E24106900 S21000

Blind flanges or hubs compatible and having the same or higher pressurarag°F
service temperaturas buttwelded to flange or hub listed above may be connected to
corresponding flange or hub listed aboBénd flanges or hubs used in operational piping
systems shall be made of the same material as the buttweld hubs and flanges.
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APPENDIX B: Piping SystemL1; End Fitting (Connector) Details

Hubs:

Seal Rings:

Bolting:

Field Transfer LinesFor ETest Complex, Reflange-Con® type S/S connectors
or equal per Table L1 unless indicated otherwise with part numbers and at
specific locations on drawings. For all areas outsidee& Complex, Grayloc®
or equal type S/S connectors per Table-lL unless indicated otherwisattv part
numbers and at specific locations on drawings.

Hub materials shall be ASTM A182 Gr. F304, F304L, F304/304L-thtad,
F316, F316L, or F316/316L dusdted S/S.

Clamps shall b&ype 304 or 316 S/S per ASTM A182 or A403 or cast CF8M or
CPF8 S/Ser ASTM A351 or A451.

At locations where hubs connect to carbon steel hubs, including interface points
between hydraulic pump skid and distribution piping, and at locations where
carbon steel hubs are connected, including hydraulic pump skid, internal
connections, dielegt (insulated) clamps shall be used.

Blind hubs may be used, but they:
1 Shall have same pressure rating as buttweld hubs; and,
1 Shall be compatible with buttweld hubs without transition seal rings.

Silver coated 1-/APHS/S seal rings for & on® and Grayloc® connectors (See
part numberen Tables L4 and LEII); dielectric {nsulated}sealrings shall be
used at all locations where S/S hubs connect to carbon steel hubs.

Bolts and Studs: ASTM A320 Gr. 8, Type 304S/Sull thread

Nuts: ASTM A194 Gr. 8, Type 304 S/S, Heavy Hex

Continued on next page.
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Table L1-I
L1 Pipe, R-Con® List 7
Pipe Buttweld Former
NomFi)mal Hub f:{eflang)e Graloc_® Clamp Set
Size Part Seal Ring Seal Filng Part No.
(in.) No. P/N* PIN
1 F0104 S1049 FH600033 C-01
15 F1.504 S1610 FH600235 C-01.5
2 F0204 S2063 RH600058 C-02
2.5 F2.504 S2500 RH600213 C-2.5
3 F0304 S3063 RH6001211 C-03
4 F0404 S4063 RH6001310 C-04
*Sealrings aresilver coated
Table L1-1I
L1 Pipe, Grayloc® Hub Connector List
Pipe Buttweld
Nomimal Corl;lrllj:ctor Hub Seal Ring Clamp Set
Size Part P/N* Part No.
(in.) Part No. Number
1 1GR11 53231D 51143G C-01
1.5 1.1/2GR14 52813D 51147 C-01.5
2 2GR20 5282D H9017419 C-02
2.5 2.1/2GR25 5282 51141G C-2.5
3 3GR27 52844D H9021040 C-03
4 4GR40 52851D 51148 C-04
*Sealrings aresilver coated
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APPENDIX C: Piping System L2 End Fitting (Connector) Details

Hubs: For ETest Complex, Reflange-Ron® type S/S connectors or equal pable
L2-I unless indicated otherwise with part numbers and at specific locations on
drawings. For all areas outsideliest Complex, Grayloc® or equal type S/S
connectors per Table H2 unless indicated otherwise with part numbers and at
specific locatios on drawings.
Hub materials shall be ASTM A182 Gr. F304L, F304/304L datéd, F316,
F316L, or F316/316L duahted S/S.
Clamps shall b&ype 304 or 316 S/S per ASTM A182 or A403 or cast CF8M or
CPF8 S/S per ASTM A351 or A451.
At locations where hugconnect to carbon steel hubs, including interface points
between hydraulic pump skid and distribution piping, and at locations where
carbon steel hubs are connected, including hydraulic pump skid internal
connections, dielectric (insulated) clamps shallused.
Blind hubs may be used, but they:
1 Shall have same pressure rating as buttweld hubs; and,
1 Shall be compatible with buttweld hubs without transition seal rings.
Bolting: Bolts and Studs: ASTM A320 Gr. B8, Type 304 S/&,ll thread
Nuts: ASTM A194 Gr. 8, Type 304 S/S, Heavy Hex
Table L2-]
L2 Pipe, RCon® List 8
Pipe Buttweld (Former)
Nomimal Hub Reflange SGrallcl’?C@ Clamp Set
Size Part Seal Ring ch";l/N*lng Part No.
(in.) No. P/N*
1 F0104 S1049 FH600033 C-01
15 F1.508 S1500 RH600116 C-01.5
2 F0208 S1939 RH600319 C-02
2.5 F2.508 S2375 RH600891 C-2.5
3 F0308 S2900 RH600385 C-03
4 F0412 S3688 RH600815 C-04
*Sealrings aresilver coated

Continued on next page.
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Table L2-11
L 2 Pipe, Grayloc® Hub Connector List
Pipe Buttweld
Nomimal Hub Hub Seal Ring Clamp Set
Size Connector Part P/N* Part No.
(in.) Part No. Number
1 1GR11 53231D 51143G C-01
15 1.1/2GR14 5281D 51147 C-015
2 2GR20 5282D H9017419 C-02
2.5 2.1/2GR25 52826D 51141G C-25
3 3GR27 52849 H90210640 C-03
4 4AGR34 5588® 51145G C-04
*Sealrings aresilver coated
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APPENDIX D: Piping SystemK3; End Fitting (Connector) Details

Hubs:

Seal Rings:

Bolting:

For ETest Complex, Reflange-Ron® type S/S connectors or equal per Table
K3-I unless indicated otherwise with part numbers and at specific locations on
drawings. For all areas outsideliest Complex, Grayloc® or equal type S/S
connectors per Table KIB unless indicated otherwise with part numbers and at
specific locations on drawgs.

Hub materials shall be ASTM A182 Gr. F304, F304L, F304/304L-thtad,
F316, F316L, or F316/316L dusdted S/S.

Clamps shall b&ype 304 or 316 S/S per ASTM A182 or A403 or cast CF8M or
CPF8 S/S per ASTM A351 or A451.

Dielectric (insulated¥xlamps shall be used at locations where hubs connect to
carbon steel hubs, including interface points between hydraulic pump skid and
distribution piping, and at locations where carbon steel hubs are connected,
including hydraulic pump skid internal conties.

Blind hubs may be used, but they:
1 Shall have same pressure rating as buttweld hubs; and,
1 Shall be compatible with buttweld hubs without transition seal rings.

Silver coated 174PH S/S seal rings for-Bon® and Grayloc® connectors
(See= part numbersn Tables K3 and K311.)

Field Transfer Lines and Skid

Studs: Full thread, Type 304 S/&STM A193 Gr. B8 orASTM A320,
Gr. B8
Bolts: Type 304 S/SASTM A193 Gr. B8 oiASTM A320 Gr. B8. For

carbon steel flanged pim®nnections, including interface points
between hydraulic pump skid and distribution piping, internal
pump skid pipe connections, nreonducting rubber grommets
shall be used to prevent carbon steel to S/S contact.

Grommets: Rubber

Nuts: HeavyHex, Type 304 S/S, ASTM A194, Gr. 8

Continued on next page.
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Table K3-I
K3 Pipe, R-Con® List 9
Pipe Buttweld Former
NomFi)mal Hub f:{eflang)e Graloc_® Clamp Set
Size Part Seal Ring Seal Filng Part No.
(in.) No. P/N* PIN
15 F1.516 S1375 RH6000258 C-01.5
2 F0216 S1689 RH600551 C-02
2.5 F2.516 S2125 RH600023 C-25
3 F0316 S2672 RH600452 C-03
4 F0416 S3438 RH6003%3 C-04
*Sealrings aresilver coated
Table K3-II
K3 Pipe, Grayloc® Hub Connector List
Pipe Hub Buttweld
Nomimal Connector Hub Seal Ring Clamp Set
Size Part P/N* Part No.
(in.) Part No. Number
1.5 1.1/2GR14 52815D 51147 C-01.5
2 2GR20 52823D H9017419 C-02
2.5 2.1/2GR20 5282D H9017419 C-25
3 3GR25 5284@ 51141G C-03
4 4GR34 52853D 51145G C-04
*Sealrings aresilver coated
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APPENDIX E: Piping SystemBCK3; End Fitting (Connector) Details

Connections

10 t hr

Seal Rings
10 thr

Bolting:

Clanip@daSTM A182 Gr. F304L or F316hubs withbuttweldends, used with
forged ASTM A82 Gr. F304yrought ASTM A403 WP304, arast ASTM A351
or A451 CF8M or CPF8lamps.

For ETest Complex, Reflange-Ron® hub connectors as listed in Tablé &
equals shall be used unless drawings indicate connectors shown in Tdbbes E
E-I1.

For all other areas at NASA/SSC, outsidehaf ETest Complex, Grayloc® hub
connectors shown on TablelEor equals shall be used unless drawings indicate
connectors shown in Tablesl©Br E-Il.

Blind hubs may be used, but they:

1 Shall have same pressure rating as buttweld hubs; and,

91 Shall becompatible with buttweld hubs without the use of transition seal
rings.

1 Shall be made of the same material as the buttweld hubs if they are
installed as part of the operational piping system.

Bilvet c®@abed 174PH S/Ssealrings ae required and PTFE coated seal rings are
not permitted for operational service.

Use PTFE coated and do not use silver coated seal rings during welding
processes, cleaning processes, and hydrostatic tests.

See Tables &, E-ll, or E-ll1 for sealring part numbersTable El is the default
for all areas in the fEomplex. Table HII is the default for all areas outside of
the EComplex.

Studs: Full thread, ASTM A320 Gr. B8, corsionresistant {pe 304 S/S

Nuts: HeavyHex, ASTM A194 Gr.B8, corrosiornresistant ¥pe 304 S/S

Continued on next page.
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Table E-I
BCKS3 Pipe, RCon® List 1
Pipe Buttweld (Former) Reflange Graloc® Clamp Set
Nomimal Hub Part No. Sal Ring P/N* Seal Ring Material Part No.
Size(in.) P/N*
1 F0116S0832 S0832 RH600045 304 S/S C-01
1.5 F1.516S1375 S1375 RH600258 304 S/S C-15
2 F0216S1689 S1689 FH600551 304 S/S C-02
2.5 F2.516S2125 S2125 RH600023 304 S/S C-25
3 F0316S2672 S2672 RH600452 304 S/S C-03
4 F0416S3438 S3438 RH6003#3 304 S/S C-04
6 F0616S5250 S5250 RH60077#3 304 S/S C-06
8 F0816S6813 S6813 RH600593 CF8 M C-X8
10 F1016S8500 S8500 RH600413 CF8M C-X10H
10 F1016 1@04S8500 S8500 RH600413 CF8M C-X10H
12 F1216S10125 S10125 RH600871 CF8M C-X12M
*Sealrings are 174PH S/S coated witklver.
" See Note EL.
Table E-11
BCK3 Pipe, T-Con® List 1
Pipe Buttweld (Former) Graloc® Clamp Set
Nomimal Hub Reflange Inner Seal Outer Seal
Size (in.) Part No.* Inner Seal Ring P/N** Ring P/N Material Part No.
Ring P/N**
1 VPTF0116S0832 S0832 | RH600045 | 380002688 | 304 S/S| C-01
1.5 VPTF1.516S1375 | S1375 | RH600258 | 380002536 | 304 S/S| C-1.5
2 VPTF0216S1689 S1689 | RH600551 | 38002690 | 304 S/S| C-02
2.5 VPTF2.51652125 | S2125 | RH600023 | 380002692 | 304 S/S| C-2.5
3 VPTF0316S2672 S2672 | RH600452 | 380002526 | 304 S/S| C-03
4 VPTF0416S3438 S3438 | RH60037#3 | 380002696 | 304 S/S| C-04
6 VPTF0616S5250 S5250 | RH6007%#3 | 380002700 | 304 S/S| C-06
8 VPTF0816S6813 S6813 | RH600593 | 380002704 CF 8 M| C-X8
10 VPTF1016S8500 S&00 | RH600413 | 380002532 | CF 8 M| C-X10H
10 VPTFL016 1¢04S8500| S8500 | RH600413 | 380002532 | CF 8 M| C-X10H
12 VPTF1216510125 S10125 | RH6008%1 | 380002709 | CF 8 M| C-X12M
*Hub part numbersrefleetubs wi t h vent ports between inner and ou
ports. FCor® Hubs shall have bent ports unless noted otherwise on drawings.
** Sealrings are 174PH S/S coated witklver. Older Reflangénnersealring partnumberss t ar t ed wi
instead of HASO.
" See Note El.

Continued on next page.
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Table E-111
BCK3 Pipe, Grayloc® Hub Connector List
Pipe Nomimal Hub Connection Buttweld Hub Seal Ring Part Clamp Set
Size (in.) Part Number Part Number Number # Part Number
1 1GR7 53233D 66271 1
15 1.1/2GR14 52815D 51147 1-1/2
2 2GR20 52823D H9017419 2
2.5 2.1/2GR20 52827D H9017419 2-1/2
3 3GR25 52846D 51141G 3
4 4GR34 52853D 51145G 4
6 6GR52 52876D 51136G 6
8 8GR67 TBD H9064343 8
10 10H84 52903 H9003834 10H
12 X12M102 52907 H9004222 X12M
# Abovesealring part numbers reflestlver coated 174PH S/Ssealrings
TBD = To Be Determined by manufacturer when initial orders are placed.
" See Note E
Note E-1: For clamps made of castings and used fon@ninal pipe size Grayloc® or equal

hubs, 100% radiography or alternate NASA approveddestructive testing to
attain casting quality factor of 1.0 in accordance with ASME B31.3 is required.
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APPENDIX F: Piping SystemB; End Fitting (Connector) Details
Connections: Grayloc® or Equal Hub Connectio(See Notes A and F2)
Table FI
B Pipe, Grayloc® Or Equal Hub Connector List
Pipe Nomimal Hub Connection Part Buttweld Hub Seal Ring Clamp Set
Size(in.) Number (Note 1) Part Number Part Number Part Number
Ya 55955D 1GR5 51231N C-01
Ya 53440D 1GR7 51232N C-01
1 53218D 1GR11 51233N C-01
1% 52814D 1-1/2GR14 51235N C-015
2 52823D 2GR20 51236N C-02
2% 52827D 2-1/2GR20 51236N C-02.5
3 52846D 3GR25 51237N C-03
4 52853D 4GR34 51240N C-04
6 52876D 6GR52 51242N C-06

Pressurd¢ apped hubs are permitted for hub si
be used unless absolutely necessary (no other options to connect instruragnt line
relief devices).

Clamp materials shall be ASTM A182 Gr. F38&TM A182 Gr. F316, or
ASTM A351-CF8M.

If servicetemperature is20° or higher, dielectric (insulated) carbon steel clamps
may be used. Clamp material shall be ASTM A266 Gr. 3 or ASTM A487 Gr. 1B,
2B, 4B, or 4A.

Blind hubs may be used, but they:

1 Shal have same pressure rating as buttweld hubs; and,

1 Shall be compatible with buttweld hubs without the use of transition seal
rings.

1 Shall be made of the same material as buttweld hubs if installed as part of
the operational piping system and if eitherhad following apply:

0 Minimum service temperature is bele0°F; or,
0 Necessary to attain and maintain precision clean level
requirements.

Continued on next page.
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Seal Rings:

Bolting:

Note F1:

Note F2:

PTFEcoated 174PH S/Ssealrings. PTFEcoating to be applied per Gray Tool
Co. Specification GGS08 and ABB Vetco Gray, Inc. Document VGS 9.14@ (
PTFE coating on seal ring 1.D.)

Part numbersn Table Fl above.

Studs: Full thread, ASTM A193 Gr. B8, Type 304 S/S
If service temperature i20°F or above and carbsteel clamps
are used, ASTM A193 Gr. B7 studs shall be used.

Nuts: Heavy Hex, ASTM A194 Gr. 8, Type 304 S/S
If service tempratureis -20°F or higher and carbon steel clamps
are used, ASTM A194 Gr. 2 oHuts shall be used.

All ASTM A312, ASTM A182, ASTM A403, ASTM A351, and ASTM A451
Type DAL S/S material used for pressure containing parts shall be certified and
rated to allowed stresses of 20 ksi for ASTM A312, ASTM A182, ASTM A403,
ASTM A351, and ASTM A451 Type®! S/S. Material certiiation shall

conform to applicable ASTM specifications for duated ®4/304L S/S material
and ASME B31.3 having a minimum yield stress of 30 ksi and a minimum
ultimate tensile stress of 75 ksi.

All ASTM A312, ASTM A182, ASTM A403, ASTM A351and ASTM A451

Type 316L S/S material used for pressure containing parts shall be certified and
rated to allowed stresses of 20 ksi for ASTM A312, ASTM A182, ASTM A403,
ASTM A351, and ASTM A451 Type 316 S/S. Material certification shall

conform to applicald ASTM specifications for duahted 316/316L S/S material
and ASME B31.3 having a minimum yield stress of 30 ksi and a minimum
ultimate tensile stress of 75 ksi.
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APPENDIX G: Piping SystemT; End Fitting (Connector) Details
Connections: Grayloc® orEqual Hub Connection&See Notes @ and G2)
Table G-I
Pipe Nomimal Hub Connection Part Buttweld Hub Seal Ring Clamp Set
Size (in.) Number (Note G-1) Part Number Part Number Part Number
Y 53439D 1GR5 51231N C-01
Ya 53218D 1GR7 51232N C-01
1 53232D 1GR11 51233N C-01
1% 52815D 1-1/2GR14 51235N C-01.5
2 52823D 2GR20 51236N C-02
2% 52827D 2-1/2GR20 51236N C-02.5
3 52846D 3GR25 51237N C-03
4 52853D 4GR34 51240N C-04

Pressurd¢ apped hubs are permitted shabnot hub s
be used unless absolutely necessary (no other viable options to connect instrument
sense lines, relief devices).

Clamp materials shall be ASTM A182 Gr. F304 or F316 or ASTM AGE8M.

If service temperature ¥0°F or higher, dielectrifinsulated) carbon steel clamps
may be used. Clamp material shall be ASTM A266 Gr. 3 or ASTM A481E5r
2B, 4B, or 4A.

Blind hubs may be used, but they:

1 Shall have same pressure rating as buttweld hubs; and,
1 Shall be compatible with buttweld hubs withidhe use of transition seal
rings.
1 Shall be made of the same material as buttweld hubs if installed as part of
the operational piping system and if either of the following apply:
o Minimum service temperature is bele@0°F, or;
0 Necessary to attain and m#ain piping system precision clean
level requirements.

Continued on next page.
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Seal Rings:

Bolting:

Note G-1:

Note G-2:

PTFEcoated 174PH S/S seal rings. PTFE coating to be applied Gray Tool
Specification GC$08 and ABB Vetco Gray, Inc. Document VGS 9.14.2 (no

PTFE

Studs:

Nuts:

coating on theealring I.D.) Part numbersn Table G1 above.

Full thread, ASTM A193 Gr. BS[ype 304 S/S
If service temperature K20°F or higher and carbon steel clamps
are used, ASTM A193 Gr. B7 shall be used.

Heavy Hex, ASTM A194 Gr. 8, Type 3@BIS
If service temperature ¥20°F or higher and carbon steel clamps
are used, ASTM\194 Gr. 2 or 2H nuts shall be used.

All ASTM A312, ASTM A182, ASTM A403, ASTM A351, and ASTM
A451 Type304L S/S material used for pressure containing parts shall be
certified and rated to allowed stresses of 20 ksi for ASTM A312, ASTM
A182, ASTM A403, ASTM A351, and ASTM A451 Typ&04 S/S.

Material certification shall conform to applicable ASTM specifications for
duatrated304/304L S/S material and ASME B31.3 having a minimum
yield stress of 30 ksi and a minimum ultimate tensile stress ai75 k

All ASTM A312, ASTM A182, ASTM A403, ASTM A351, and ASTM
A451 Type 316L S/S material used for pressure containing parts shall be
certified and rated to allowed stresses of 20 ksi for ASTM A312, ASTM
Al182, ASTM A403, ASTM A351, and ASTM A45Type 316 S/S.

Material certification shall conform to applicable ASTM specifications for
duatrated 316/316L S/S material and ASME B31.3 having a minimum
yield stress of 30 ksi and a minimum ultimate tensile stress of 75 ksi.
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Pipe:
10 t hr 8ch.6X¥S,seamlesorrosionresistanS/S, beveled ends.

8 0 t hr Bch.1l@wall thickness and tolerances per Tabld,Below, seamless corrosion
resistant S/Seveledends

Table H-1
Nominal Outside Pipe Wall Thickness (inches) Manufacturing Tolerance on Wall Schedule
Pipe Size | Diameter, O.D. Nominal Minimum Thickness
(inches) (inches) extruded
8 8.625 0.906 0.906 +12.5%£0.0% 160
10 10.750 1.125 1.125 +12.5%£+0.0% 160
12 12.750 1.312 1.329 +1.3% to +12.% 160
Connections:

(See mtes H2 and H3.)

10 t hr Clamp@ASTM A182 Gr. F304L or F316L hubs wilitlttweldends, used with
forged ASTM A182 Gr. F304yrought ASTM A403 WP304, aztast ASTM
A351 or A451 CF8M or CPF8amps.

For ETest Complex, RCon® hub connectors as listed inlkbr equals shall be
used unless drawings indicate connectors shown in TableHH-IV.

For all other areas at NASA/ESoutside the Hest Complex, Grayloc® hub
connectors shown on TableIM or equals shall be used unless drawings indicate
connectors shown in TablesIHor H-111.

Blind hubs may be used, but they:
91 Shall have samerpssure rating as buttweld hubs; and,
1 Shall be compatible with buttweld hubs without the use of transition seal
rings.
1 Shall be made of the same material as buttweld hubs if installed as part of
the operational piping system.

Continued on next page.
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Seal Rings:

10 t hr Bilvetcdaied 174PH S/Ssealrings are required, and PTFE coasedlrings are
not permitted for operational service.

Use PTFE coated and do not use silver cosg¢attings during welding
processes, cleaning processes, and hydrostatic tests.

See Tables HI, H-1IlI, or H-IV for sealring partnumbersTable Il is the default
for all areas in the fEomplex. Table IV is the default for all areas outside the E

Complex.
Bolting:
All Sizes Studs: Full thread, ASTM A320 Gr. B&orrosionresistant Type 304 S/S
Nuts: HeavyHex, ASTM A194 Gr. 8corrosionresistant Type 304 S/S
Table H-11
BCK4 Pipe, R-Con® List 2
Nominal Buttweld (Former) Grayloc® Clamp Set
Pipe Size Hub Reflange Seal Seal Ring
(in.) Part No. Ring P/N* Material Part Number
P/N*
1 FO1XX-S0625 S0625 RH600273 304 S/S C-01
1.5 F1.5XX-S1125 S1125 RHG600098 304 S/S C-1.5
2 FO2XX-S1500 S1500 RH600116 304 S/S C-02
2.5 F2.5XX-S1771 S1771 RH600881 304 S/S C-2.5
3 FO3XX-S2300 S2300 RH600064 304 S/S C-03
4 FO4XX-S3152 S3152 RHG600345 304 S/S C-04
6 FO6XX-S4855 S4855 RH600662 304 S/S C-06
8 F10-0816S6813 S6813 RH600593 CF8 M C-X10H
10 F12-1016S8500 S8500 RH600413 CF8M C-X12M
12 F141216S10125 510125 RH600871 CF8M C-X14
*Sealrings are 174PH S/S coated witklver.
" See Note HL.

Continued on next page.



Stennis SSTD-80700047PIPE E-1
Standard ’\Iél#]ebg;ive Date: July 1, 2022 e
Review Date: July 1, 2027
Page75of 92
Responsible Office: NASA SSC Cenfeperations Directorate
SUBJECT: Standard for StainlessSteel Piping Systems
Table H-111
BCK4 Pipe, T-Con® List 2
Norm. (Former)
: Buttweld Reflange Grayloc® Outer Seal Clamp Set
zlirz)z Hub Inne_r Seal Ir_mer Seal Ring P/N _
. Part No.* Ring Ring P/N** Material Part Number
(in.) PN
1 VPTFO01XX-S0625 S0625 | RH600273 @ 380002520 304 S/S C-01
1.5 VPTF1.5XX-S1125 S1125 | RH600098 & 380002523 304S/S C-1.5
2 VPTF02XX-S1500 S1500 | RH600116 @ 380002689 304 S/S C-02
2.5  VPTF2.5XXS1771 S1771 RH600881 & 380002691 304S/S C-25
3 VPTFO3XX-S2300 S2300 = RH600064 @ 380002693 | 304 S/S C-03
4 VPTF04XX-S3152 S3152 | RH600345 @ 380002695 304 S/S C-04
6 VPTFO6XX-S4855 S4855 = RH600662 @ 380002699 @ 304 S/S C-06
8 | VPTF100816S6813 S6813 @ RH600593 | 380002704 CF 8 M C-X10H
10 | VPTF121016S8500 S8500 RH600413 @ 3800062532 CF38 M C-X12M
12 | VPTF141216S10125 S10125 RH600871 | 380062709  CF8 M C-X14
*Hub part numbers reflect hubs with vent ports between inner andseater n g s . Del ete AVPO pre
ports.T-Cor® Hubs shall have vent ports unless noted otherwise on drawings.
**Seal rings are 174PH S/S coated witblver. Older Reflangénnersealring partnumberss t ar t ed wi t h AS
" See Note HL.
Table H-1VV
BCK4 Pipe, Grayloc® Hub Connector List
Nominal Hub Connection Buttweld Seal Ring Clamp Size
Pipe Part Hub Part Part
Size (in.) Number Number Number #
1 1GR5 53234D 66260 1
15 1.1/2GR14 52816D 51147 1-1/2
2 2GR14 52824D 51147 2
2.5 2.1/2GR20 52828D H9017419 2-1/2
3 3GR25 52847D 51141G 3
4 4GR31 52854D H9002944 4
6 6GR52 52877D 51136G 6
8 X8GR67 TBD H9064343 125600
10 12M84 TBD H9003834 124202.
12 5P102 TBD HO004222 H A90501}1 4 49 5

# Abovesealring part numbers reflecsilver coated 174PH S/Ssealrings.
TBD = To Be Determined by Manufacturer when initial orders are placed.
" See Note HL.

Continued on next page.
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Note H-1: For clamps made of <cast i sizehubsg 060% 80 and
radiography or alternate NASA approved ramstructive testing to attain casting
quality factor of 1.0 in accordance with ASME B31.3 is required.

Note H-2: For nominal pi p all ASTM AS%2, ASaM ALL&rASTMhan 4 0,
A403, ASTMA351, and ASTM A451 Type 304L S/S material used for pressure
containing parts shall be certified and rated to allowed stresses of 20 ksi for
ASTM A312, ASTM A182, ASTM A403, ASTM A351, and ASTM A451 Type
304 S/S. Material certification shall conform to hpgble ASTM specifications
for duatrated 304/304L S/S material and ASME B31.3 having a minimum yield
stress of 30 ksi and a minimum ultimate tensile stress of 75 ksi.

Note H-3: For nominal pi p.ed ASTMASE, ASEMAJ&2rASTVh an 40
A403,ASTM A351, and ASTM A451 Type 316L S/S material used for pressure
containing parts shall be certified and rated to allowed stresses of 20 ksi for
ASTM A312, ASTM A182, ASTM A403, ASTM A351, and ASTM A451 Type
316 S/S. Material certification shall confotmapplicable ASTM specifications
for duatrated 316/316L S/S material and ASME B31.3 having a minimum yield
stress of 30 ksi and a minimum ultimate tensile stress of 75 ksi.
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APPENDIX | : Piping SystemG; End Fitting (Connector) Details
Connections: Grayloc® or Equal Hub Connectio(See Notes-IL and 12.)
Table I-I
Nominal Pipe Buttweld Hub Hub Connector Seal Ring Clamp Set
Size (in.) Part No. Part No. Part No. Part No.
Y 53439D 1GR4 51230N C-01
Ya 53442D 1GR5 51231N C-01
1 53234D 1GR5 51231N C-01
1% 52816D 1-1/2GR14 51235N C-01.5
2 52824D 2GR14 51235N C-02
2Y 52828D 2-1/2GR2D 51236N C-2.5
3 52847D 3GR25 51237N C-03

Pressurd¢ apped hubs are permitted for hub si
be used unless absolutelgcessary (no other viable options for instrument sense
lines, or relief devices.

Clamp materials shall be ASTM A182 Gr. F304, A182 Gr. F316 or A358M.

If service temperature ¥0°F or higher, dielectric (insulated) carbon steel
clamps may be use@€lamp material shall be ASTM A266 Gr. 3 or ASTM
A487 Gr. 1B, 2B, 4B, or 4A.

Blind hubs may be used, but they:

1 Shall have same pressure rating as buttweld hubs; and,
1 Shall be compatible with buttweld hubs without transition seal rings.
1 Shall be madef same material as that of buttweld hubs if installed as part
of the operational piping system and if either of the following apply:
o Minimum service temperature is bele@20°F; or,
o0 Necessary to maintain precision clean level requirements.

Seal Rings: PTFEcoated 174PH S/Ssealrings.PTFEcoating to be applied p&ray Tool
Co. Specification GCS08 and ABB Vetco Gray Inc. Document FBS 9.14@
PTFE coating on thsealring 1.D.) Part numbersn Table 1I, above.

Continued on next page.



Stennis
Standard

SSTD-8070-004 7PIPE E-1

Number Rev.

Effective Date: July 1, 2022
Review Date: July 1, 2027
Pager8of 92

Responsible Office: NASA SSC Cenfeperations Directorate

SUBJECT: Standard for StainlessSteel Piping Systems

Bolting:

Note I-1:

Note |-2:

Studs: Full thread, ASTM A193 Gr. B8, Type 304 S/S.
If service temperature ¥0°F or higher and carbon steel clamps are used,
ASTM A193 Gr. B7 studs shall be used.

Nuts: Heavy Hex, ASTM A194 Gr. 8, Type 304 S/S.
If service temperature ¥20°F or higher and carbon steel clamps are used,
ASTM A194 Gr. 2 or 2H nuts shall be used.

All ASTM A312, ASTM A182, ASTM A403, ASTM A351, and ASTM A451
Type 304L S/S material used for pressure containing parts shall be certified and
rated to alloved stresses of 20 ksi for ASTM A312, ASTM A182, ASTM A403,
ASTM A351, and ASTM A451 TypB804 S/S. Material certification shall conform

to applicable ASTM specifications for duated 304/304L S/S material and
ASME B31.3 having a minimum yield stress of &) and a minimum ultimate
tensile stress of 75 ksi.

All ASTM A312, ASTM A182, ASTM A403, ASTM A351, and ASTM A451
Type 316L S/S material used for pressure containing parts shall be certified and
rated to allowed stresses of 20 ksi for ASTM B3ASTM A182, ASTM A403,
ASTM A351, and ASTM A451 Type 316 S/S. Material certification shall conform

to applicable ASTM specifications for duated 316/316L S/S material and
ASME B31.3 having a minimum yield stress of 30 ksi and a minimum ultimate
tensike stress of 75 ksi.
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APPENDIX J: Piping SystemBCKZ1; Piping and End Fitting (Connector) Details

Connections:

(SeeNotes J1 and 32.)

10 thr
Seal Rings:
10 thr
Bolting:

All Sizes
Pipe:

10 thr
40 thr

Clamp@dASTM A182 Gr. F304L or F316L hubs with buttweld ends, used with
forged ASTM A182 Gr. F304, wrought ASTM A403 WP304, or cast ASTM A351
or A451 CF8M or CPF8 clamps.

See dll, J-1ll, and JIV. Table 3l applies, unless noted otherwise on drawings.

Blind hubs may be used, but they:
1 Shall have same pressure rating as buttweld hubs; and
1 Shall be compatible with buttweld hubs without the use of transition seal
rings.
1 Shall be made of same material as buttweld hubs if installed as part of the
operatioml piping system.

Bilvet 2oated 1/4PH S/S seal rings. Do not use for welding, cleaning, or
hydrostatic tests. Use for final pneumatic tests. Use Virgin Polytetrafluoroethylene
(PTFE) coated 1-APH S/S seal rings for cleaningdahydrostatic tests. (Sedl,)

Jl1, and 31V for seal ring part numbers. Tabldlapplies, unless noted otherwise

on drawings.)

Studs: Full thread, ASTM A320 Gr. B8, corrosion resistant Type 304 S/S

Nuts: Heavy Hex, ASTMA194 Gr. 8, corrosion resistant Type 304 S/S

B¢ch.3X¥S,seamlessarrosionresistant
S/S,beveledends

WallPot o mantecxht riundiend o wal | i n
Table JI, below,seamlessbeveledends

Continued on next page.
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Table J-I
Pipe Wall Manufacturing Tolerance
ASTM A312 TP304L (Note 3) Thickness (inches) on Wall Thickness
quingl Pipe Outside piameter Minimum Extruded
Size (inches) 0.D. (inches) Extruded
4 4.500 0.647* +12.5%#0.0%*
6 6.625 0.953 +12.5%*#0.0%
8 8.625 1.240 +12.5%#0.0%
10 10.750 1.546 +12.5%*#0.0%
12 12.750 1.834 +12.5%/£0.0%

*4 0 eBldexXXS pipe and fittings may be used if wall thickness tolerance is +12%886. However, when ne
pipe and fittings are welded to existing pipe and fittings, buttveeld transitions may be needed and fi

verification of the effected buttweld ends onstixg pipe and fittings shall be performed.

Table J-lI
BCK1 Pipe, R-Con® List 3
Pipe Buttweld (Former) Grayloc® Clamp Set
Nom. Hub Reflange Seal Ring Seal Ring
Size (in) Part No. P/N* P/N* Material Part Number

1 FO1XX S0625 RH600273 304 S/S C-01
1 F1.501.278 S0750 RH600428 304S/S| C-01.5
15 F1.5XX S1125 RH600098 304S/S| C-01.5
2 FO2XX S1610 RH600235 304 S/S C-02
2.5 F2.5XX S1771 RH600881 304 S/S C-2.5
3 FO3XX S2300 RH600064 304 S/S C-03
3 FO3XX-0301 S2300 RH600064 304S/S C-03
3 FO3XX-0316 S2300 RH600064 304 S/S C-03
4 F05-04.643 S3250 RH600588 304 S/S C-05
4 F0504.6430401 S3250 RH600588 304 S/S C-05
6 F08-06.953 S4750 RH600932 CF8M C-X8
8 F10-081.240 S6065 RH600016 CF8M C-10H
10 F12-101.546 S7750 RH600822 CF8M CX12M
12 FS121.834 S9000 RH601071 CF8M C-S
14 FS142.013 S10020 RH600516 CF8M C-S

*Sealrings are 174PH S/S coated witklver.

Continued on next page.
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Table J-I1'|
BCK1 Pipe, T-Con® List 3
Pipe (Former) Grayloc®
Nom. Buttweld Reflange Inner Outer Clamp Set
Size Hub Inner Seal Seal
@in.) Part No. * Seal Ring Ring Ring Mat6 | Part No.
P/N* P/N* P/N
1 VPTFO1XX S0625 | RH600273 | 380002520 | 304 S/S C-01
1 VPTFO01XX 0§01 S0625 | RH6002%3 | 380002520 | 304 S/S C-01
1.5 VPTF1.5XX S1125 | RH600098 | 380002523 | 304 S/S| C-01.5
2 VPTF02XX S1610 | RH600235 | 380002524 | 304 S/S C-02
2 VPTF2.502.504 02436 | S1375 | RH600258 | 380002536 | 304 S/S C-25
2.5 VPTF2.5XX S1868 | RH600852 | 380002627 | 304S/S| C-25
3 VPTFO3XX S2300 | RH600064 | 380002693 | 304 S/S C-03
3 VPTF0806.953 03XX | S4750 | RH600932 | 380002539 | CF8M C-X8
4 VPTF0504.643 S3250 | RH600588 | 380002538 | 304 S/S C-05
4 | VPTF0604.953 04.643| S2672 | RH600452 | 380062526 | 304 S/S C-06
5 VPTF0605.796 S4750 | RH600932 | 380002539 | 304S/S C-06
6 VPTF0806.953 S4250 | RH600574 | 380002629 | CF8M C-X8
6 VPTF0806.953 01563 | S4750 | RH600932 | 380002539 | CF8M C-X8
8 VPTF10081.240 S6065 | RH600016 | 3800062702 | CF8M C-10H
10 | VPTF0806.953 1@¢1.546 | S4750 | RH600932 | 380002539 | CF8M C-X8
10 VPTF12101.546 S7750 | RH600822 | 380062531 | CF8M | C-X12M
12 VPTFS121.834 S9000 | RH601071 | 380062707 | CF8M C-S
14 VPTFS142.013 S10020| RH600516 | 380002708 | CF8M C-S
*Hub part numbers reflect hubs with vent ports between inner and smatieings. Deletef VPO pr ef i x for
ports. FCor® hubs shall have vent ports unless noted otherwise on drawings.
**Seal rings are 174PH S/S coated witbllver. Old sealringpart numberst art wi t h ASTO i nst eaf(

Continued on next page.
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Table J-IV
BCK1 Pipe, T-Con® List 3V (Connections to ANSI 4500# Class Valves)
. (Former)

Pipe Buttweld Reflange Grayloc® Outer Clamp Set

Nom. Hub Inner Seal Inner Seal Ring

S_ize Part Ring SealRing P/N

(in.) No.* PIN** P/N** Ma t ®art No.

1 VPTFO1XXV S0625 = RH600273 | 380002520 | 304 S/S C-01
1.5 VPTF1.5XXV S1125 RH600098 | 380002523 | 304 S/S C-01.5
2 VPTFO2XXV S1610 @ RH600235 | 380002524 | 304 S/S C-02
2.5 VPTF2.5XXV S1868 | RH600852 | 280002627 304 S/S C-2.5
3 VPTF0403XXV S2300 = RH600064 | 380002693 304 S/S C-04
3 VPTF0403XXV 0§01/ S2300 RH600064 | 3800062693 304 S/S| C-04
3 VPTF0806.953V 03XX | S4250 = RH600574 @ 380002629 CF8M C-X8
4 VPTF0403XXV -04.643 S2300 = RH600064 @ 380002693 304 S/S C-04
4 VPTF0504.643V S3250 = RH600588 | 380002538 | 304 S/S C-05
6 VPTF0806.953V 03XX & S4250 RH60057#4 | 380002629 CF8M C-X8
8 VPTF106081.240V S5500 | RH600727 | 380002553 CF8M | C-X10H
* Hub part numbers reflect hubs with vent ports between inner andseater n g s . Del et e 0 WitRolt vgnt

ports. FCor® hubs shall have vent ports unless noted otherwise on drawings.
**Sealrings are 174PH S/S coated witblver. Oldsealringpartnumbers t ar t ed wi th ASTO i nst

Note J1: All ASTM A312, ASTM A182, ASTM A403, ASTMA351, and ASTM A451

Type 304L S/S material used for pressure containing parts shall be certified and
rated to allowed stresses of 20 ksi for ASTM A312, ASTM A182, ASTM A403,
ASTM A351, and ASTM A451 Type 304 S/S. Material certification shall

conform to apficable ASTM specifications for duated 304/304L S/S material
and ASME B31.3 having a minimum vyield stress of 30 ksi and a minimum
ultimate tensile stress of 75 ksi.

Note J2: All ASTM A312, ASTM A182, ASTM A403, ASTM A351, and ASTM A451
Type 316L S/Snaterial used for pressure containing parts shall be certified and
rated to allowed stresses of 20 ksi for ASTM A312, ASTM A182, ASTM A403,
ASTM A351, and ASTM A451 Type 316 S/S. Material certification shall
conform to applicable ASTM specifications foratuated 316/316L S/S material
and ASME B31.3 having a minimum yield stress of 30 ksi and a minimum
ultimate tensile stress of 75 ksi.
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APPENDIX K : Piping SystemBCK10; End Fitting (Connector) Details

Connections:
(SeeNotes K1 and k2.)

ButtweldASTM A182 Gr. B0O4L or F316L hubs per Table-Kbelow, with
forged ASTM A182 Gr. F304yrought ASTM A403 WP304, aztast ASTM
A351 or A451, Type 304 or CPE&amps.

Blind hubs may be used, but they:
1 Shall have same pressure rating as buttweld hubs bataly;
1  Shall be compatible with buttweld hubs without the use of transition
sealrings.
1 Shall be made of same material as buttweld hubs if installed as part of the
operational piping system.

Table K-

'Szt () i il o Rcon®SealRing PN SHITFD e AR
Ya F.5008 .586S0546 S-0546 RH600356 Cc-01

Ya F.7516S0625 S-0625 RH600273 c-01

1 FO1XX 0§16S0625 S-0625 RH600273 Cc-01
1% F1.5XXS$1125 S$1125 RH600098 C-15

2 FO02XXS-1500 S-1500 RH600116 C.02

2% F2.5XXS1771 S1771 RH600881 C.03

3 FO3XXS2300 S-2300 RH600064 C-03

4 FO05-04.643 04XXS-3250 S$-3250 RH600588 C-05

Seal Rings: Silvercoated 174PH S/Ssealrings per Table KL, above. (Do not use for
welding, cleaning, or hydrostatic tests.) Use for final pneumatic test. Use Virgin
PTFEcoated 174PH S/Ssealrings for cleaning and hydrostatic tests.

Bolting:

All Sizes Studs: Full thread, ASTM A320 Gr. B&orrosionresistant Type 304 S/S.

Nuts: Heavy Hex, ASTM A194 Gr. &orrosionresistant Type 304 S/S.

Continued on next page.
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Note K-1:

Note K-2:

All ASTM A312, ASTM A182, ASTM A403, ASTM A351, and ASTM A451
Type 304L S/S material used for presstwataining parts shall be certified and
rated to allowed stresses of 20 ksi for ASTM A312, ASTM A182, ASTM A403,
ASTM A351, and ASTM A451 Type 304 S/S. Material certification shall
conform to applicable ASTM specifications for duated 304/304L S/S matar
and ASME B31.3 having a minimum vyield stress of 30 ksi and a minimum
ultimate tensile stress of 75 ksi.

All ASTM A312, ASTM A182, ASTM A403, ASTM A351, and ASTM A451
Type 316L S/S material used for pressure containing parts shadttifeed and
rated to allowed stresses of 20 ksi for ASTM A312, ASTM A182, ASTM A403,
ASTM A351, and ASTM A451 Type 316 S/S. Material certification shall
conform to applicable ASTM specifications for duated 316/316L S/S material
and ASME B31.3 having minimum vyield stress of 30 ksi and a minimum
ultimate tensile stress of 75 ksi.
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APPENDIX L: Piping SystemACK4; Piping and End Fitting (Connector) Details

Pipe:
10 and Sch.XBSseamleszorrosionresistant S/$eveledends

20 tdho WwWall t aninmmanmecxht rAwvalléendrable -1, below,seamlessorrosion
resistant S/Yeveledends

Table L-I

Manufacturing
Tolerance on

Wall Thickness

Pipe Wall

ASTM A312 TP304L (Note 3) Thickness (inches)

Nominal Pipe Size Outside Diameter

(inches) 0.D. (inches) Minimum Extruded Extruded
2 2.375 0.433 +12.5%£0.0%
2.5 2.875 0.524 +12.5%£0.0%
3 3.500 0.638 +12.5%£0.0%
4 4.500 0.821 +12.5%£0.0%
6 6.625 1.208 +12.5%£0.0%
8 8.625 1.573 +12.5%£0.0%
10 10.750 1.961 +12.5%£0.0%
12 12.750 2.325 +12.5%£0.0%
14 14.000 2.553 (Note E1) +12.5%£0.0%
Connections:

(SeeNotes -2 and -3.)

10 t hr ClanipddaSTM A182 Gr. F304L or F316L hubs witluttweldends, used with
forged A182 Gr. F304yrought ASTM A403 WP304, azast ASTM A351 or
A451 CPF8 or CF8Mlamps.

See TablesHll, L-1ll, L-IV, and L-V. Table L-1l applies except where noted on
drawings.

Blind hubs may be used, but they:
1 Shall have same pressure rating as buttweld hubs; and,

Continued on next page.
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Seal Rings:

1 Shall be compatible with buttweld hubs without the use of transition seal
rings.
1 Shall be same material as buttweld hubs if installed as part of operational

piping system.

10 t hr Bilvetcbaded 174PH S/Ssealrings. Do not use for weldingleaning, or
hydrostatic tests. Use for final pneumatic tests. Use VPGIREcoated 174PH
S/S Seal Rings for cleaning and hydrostatic tests. (Rings: See TalblésIL,
L-1V, and L-V. Part numbersTable L:=Il applies except where noted otherwise o

drawings.)
Bolting:
All Sizes Studs: Full thread, ASTM A320 Gr. B&orrosionresistant Type 304 S/S
Nuts: HeavyHex, ASTM A194 Gr. 8corrosionresistanfType 304 S/S
Table L-II
ACK4 Pipe, R-Con® List 4
Pipe
Nom. Bu:'twkt)ald (Former) Grayloc® Clamp Set
Size Par?No Reflange Seal Ring
(in.) ' Seal Rings P/N* P/N* Mat 61 PartNo.
1 FO1XX S0625 RH6002%3 304 S/S C-01
1.5 F1.5XX S1125 RH600098 304 S/S C-01.5
2 F02.433 S1610 RH600235 304 S/S C-02
2.5 F2.5.524 S1868 RH600852 304 S/S C-25
3 F04-03.638 S2300 RH600064 304 S/S C-04
4 F05-04.820S2900# S2906¢ # 304S/S C-05
4 FO5-04 820## S3250## RH600588#+# 304 S/S C-05
6 F08-061.208 S4250 RH600574 CF8M C-X8
8 F10-081.573 S%00 RH600727 CF8M C-X10H
10 F12101.961 S6875 RH600941 CF8M C-X12M
12 F12.122.325 S8125 RH601061 CF8M C-X12M
14 FS142.554** S8875 RH6006%2 CF8M C-S

*Sealrings are 174PH S/S coated with silver.

**See Note L-1.

#See Note 4.

##See Note 15.

Continued on next page.
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Table L-llI

ACK4 Pipe, T-Con® List 4

Former
Pipe Buttweld (Reflangge Iﬁ:@;gﬁzl Outer Clamp Set
Nc_)m. Hub Inner_ Ring Seal Ring
S_lze Part No.* Seal Ring P/N** P/N Mat 6 IPart No.
(in.) P/N**

1 VPTFO1XX S0625 @ RH60027#3 | 380002520 304 S/S C-01
1.5 VPTF1.5XX S1125 @ RH600098 | 380002523 304 S/S C-01.5
1.5 VPTF02.433 S1610 @ RH600235 | 380002524 304 S/S C-02

2 VPTF02.4330701 S1610 @ RH600235 | 280002524 304 S/S C-02
2.5 | VPTF2.502.5040%436 S1868 @ RH600852 | 380002627 304 S/S C-2.5

3 VPTF0403.638 S2300 @ RH600064 @ 3800062693 304 S/S C-04

4 VPTF0504.820S2900# | S2900# # 380002538 304 S/S  C-05

4 VPTF0504.820## S3250## RH600588## 380002538 304 S/S  C-05

4 VPTF0504.820 04643 | S3250 @ RH600588 | 380002538 304 S/S C-05

6 VPTF08061.208 S4250 | RH600574 @ 380002629 CF8M C-X8

8 VPTF10081.573 S5500 | RH600727 @ 3800062553 CF8M @ C-X10H

8 VPTF100 8 1. 8 5 S5500 | RH600727 @ 380002553 | CF8M = C-X10H
10 VPTF12101.961 S6875 | RH600941 @ 380062705 CF8M | C-X12M
12 VPTF122.325 S8125  RH601061 | 380002706 CF8M | C-X12M
14° VPTFS1 42 . 55 S8875 | RH600672 @ 380002718 CF8M C-S

*Hub part Number reflects hub with vent port between

prefix from part number. -Con® hubsshall have vent ports unless noted otherwise on drawings.
See -INot e L

This hub part number i s made of ASTM B564 Monel 4 (

#See Note 4.

##See Note 15.

Continued on next page.
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Table L-1V
ACKA4 Pipe, T-Con® List 4V (Connections to ANSI 4500# Class Valves)

Buttweld
Hub
Part No.*

Pipe
Nom.
Size

(in.)

1
15
2
2.5

Ring

VPTFO1XXV
VPTF1.5XXV
VPTF02.433V
VPTF2.502.504 02436
VPTF0403.638V
VPTF0504.820V
VPTF08061.208V
VPTF10081.573V
10 VPTF12101.962V

*Hub part number
prefix from part number.

3
4
6

8

**Sealrings are 174PH S/S coated with | v e r .

Table L-V

(Former)
Reflange
Inner Seal

P/N*

S0625
S1125
S1610
S1868
S2300
S3250
S4250
S5500
S6875

reflects

Grayloc®
Inner Seal
Ring
P/N**

RHG6002%3
RH600098
RH600235
RH600852
RH600064
RH60(8-8
RH6005%4
RH600727
RH600941

hub w

Ol d

part

Outer
Seal Ring
P/N

380002520
380002523
380002524
380002627
380002693
380002538
380002629
380002553
380002705
ith vent

number s

Clamp Set

Mat 61l

304 S/S
304 S/S
304 S/S
304 S/S
304 S/S
304 S/S| C-05
CF8M C-X8
CF8M | C-X10H
CF8M | C-X12M

port

C-01
C-15
C-02
C-2.5
C-04

started

ACK4-4T (Tank Nozzle Connectors), 8500 psig rating

Pipe Side
Buttweld Hub
or Blind
Part No.*

Nozzle

0.D.
@in.)

Wall
(in.)

Nom
Size

(in.)

Tank
Nozzle Side
Buttweld Hub
Part No.

(Former)
Reflange
Inner
Seal Ring
P/N**

Grayloc®
Inner Seal
Ring P/N**

Outer
Seal Ring
P/N

bet weer

wi t

1
6

14

TFO1XX
TF06-6.51.409

TF12-142.750

S0625
S3688

S8500

RH600273 | 380002520

380002527
380002532

1.315
6.500

0.358
1.409

TBO1XX
VPTF061.28
VPTF12
142.554
VPTF12
142554
061.208

reflects

14.000 | 2.750 RH600413

14 | 14.000| 2.750 TF12-142.750 | S8500 | RH600413 | 380002532

*Hub part number hub with vent bet we e

prefix from part number.

port

**Sealrings are 174PH S/S coatedwitd | ver . Ol d part numbers started wit

Clamp sets are 0 1 , 304

nozzles.

Type S/-8,Typer 304 SO6857zI1 ¢ X1 26, nCoFz8zM eS§

Continued on next page.
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Note L-1:

Note L-2:

Note L-3:

Note L-4:

Note L-5:

Existing pipe and fittings of X#hch nominal size may have been fabricated with
2.750inch minimum wall thickness and with.0%/+12.5% tolerance. Therefore,
field verification of existing 14nch pipe and fittings shall be performed whenever
these are el in construction and whenever new pipe and fittings are to be welded
to these existing pipes and fittings. Inside diameter transitions from-&h@bQ@o
2.553inch and vice versa shall conform to requirements of ASME B16.9 and the
following:
1 3:1 or grater ratio taper (19° or less included cone half angle) for
convergent or divergent section forming the transition.
1T Tapered (convergent or divergent)
weld root pass.
1 Corners and surfaces shall be smooth, 250 RMS orthmoa@nd shall be
free of scratches, protrusions, burrs, shavings, nicks. Rounding of corners
is permitted.

All ASTM A312, ASTM A182, ASTM A403, ASTM A351, and ASTM A451
Type 304L S/S material used for pressure containing parts shall besdeatifil
rated to allowed stresses of 20 ksi for ASTM A312, ASTM A182, ASTM A403,
ASTM A351, and ASTM A451 Type 304 S/S. Material certification shall
conform to applicable ASTM specifications for duated 304/304L S/S material
and ASME B31.3 having a minum yield stress of 30 ksi and a minimum
ultimate tensile stress of 75 ksi.

All ASTM A312, ASTM A182, ASTM A403, ASTM A351, and ASTM A451

Type 316L S/S material used for pressure containing parts shall be certified and
rated to allowed stresse$20 ksi for ASTM A312, ASTM A182, ASTM A403,
ASTM A351, and ASTM A451 Type 316 S/S. Material certification shall

conform to applicable ASTM specifications for duated 316/316L S/S material
and ASME B31.3 having a minimum yield stress of 30 ksi antharmm

ultimate tensile stress of 75 ksi.

Hub with S2900 seal ring is used only where depicted on drawings or where
required to connect to existing hubs with this seal ring size and transition seal
rings cannot be used. Hub with S2900 seal isngsed for cases where seal ring
I.D. needs to closely match pipe I.D., such as for Venturi flow meters.

If new hub is being connected to existing piping systems or sections thereof, field
verify existing hub for seal ring size (52900 or S32%®xisting hub uses S2900
seal rings, use transition seal ring or use-60B2-S290Q TF0504.826S200,

or VPTF0504.820S2900hub.



Stennis SSID-8070004 -PIPE E-1

Number Rev.
Standard Effective Date: July 1, 2022

Review Date: July 1, 2027
Page90 of 92

Responsible Office: NASA SSC Cenfeperations Directorate
SUBJECT: Standard for StainlessSteel Piping Systems

APPENDIX M: Piping System ACK1; Piping and End Fitting (Connector) Details

Pipe:

10 thr WallPkPot aninnmamecxht riiu d e d 0 wh below,seamleSariodioa M
resistant S/$eveledends

Table M-I
Pipe Wall Manufacturing T olerance
Thickness (inches) on Wall Thickness
Nominal Pipe Outside Diameter Minimum Extruded Extruded
Size (inches) O.D. (inches)
1 1.315 0.278 +12.946/-0.0%
1.5 1.900 0.402 +12.84/-0.0%
2 2.375 0.502 +12.946/-0.0%
2.5 2.875 0.608 +12.946/-0.0%
3 3.500 0.740 +12.84/-0.0%
4 4.500 0.951 +12.946/-0.0%
6 6.625 1.400 +12.84/-0.0%
8 8.625 1.823 +12.946/-0.0%
10 10.750 2.272 +12.84/-0.0%
12 12.750 2.694 +12.84/-0.0%

Connections: Clamped ASTM A182 Gr. FXML1 hubs withbuttweld ends, used witHorged
A182 Gr. F304wrought ASTM A403 WP304, arast ASTM A351 or A451 CPF8
or CF8Mclamps.

Blind hubs may be used, but they:

1 Shall havesame pressure rating as buttweld hubs; and,

1 Shall be compatible with buttweld hubs without the use of transition seal
rings. (See Tables M, M-Il and M-1V. Table M-I applies except where
noted otherwise on drawings.)

1 Shall be same material battweld hubs if part of operational piping
system.

Seal Rings: Silver coated 174PH S/Sseal rings. Do not use for welding, cleaning, or
hydrostatic tests. Use for final pneumatic tests. Use VIRJIRE coated 174PH
S/Ssealrings for cleaning and hydstatic tests. See TablesIMM-IIl, and M-1V.
Table Ml applies except where noted otherwise on drawings.

Bolting: Studs: ASTM A320 Gr. B8, Fulthread,corrosionresistant Type 304 S/S
Nuts: ASTM A194 Gr. 8 HeavyHex, corrosionresistant ¥pe 304 S/S

Continued on next page.
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Table M-II
ACK1 Pipe, R-Con® List 5
Pipe Buttweld (Former) \Grayloc® Clamp Set
Nom. Size Hub Reflange Seal Ring
(in.) Part No. Se|.:31/INFiing P/N* Mat 61 PartNo.
1 F1.501.281 S0750 RH600428 304 S/S| C-15
1.5 F-02-1.5.405 S1125 RH600098 304 S/S| C-02
2 F2.502.502 S1375 RH600258 304S/S| C-25
2.5 F04-2.5.608 S1610 RH600235 304S/S C-04
3 F05-03.740 S2063 RH600058 304 S/S| C-05
4 F06-04.953 S2672 RH60046-2 304 S/S| C-06
6 F08-061.400 S3875 RH6002811 CF8M C-X8
8 F12.081.823 S4855 RH600662 CF8M | C-X12M
10 FS102.272 S6375 RH600532 CF8M C-S
12 FS122.694 S7250 RH600154 CF8M C-S
*Sealrings are 174PH S/S coated witklver.
Table M-III
ACK1 Pipe, T-Con® List 5
Pipe Buttweld (Former) Grayloc® Inner Outer Clamp Set
Nom. Hub Reflange SealRing Seal Ring
Size Part No.* Inner Seal P/N** P/N
(in.) Ring P/N ** Mat 6| PartNo.
1 VPTF1.501.281 S0750 RH600428 380002521 304 S/S C-01.5
1.5 VPTF021.5.405 S1125 RH600098 380002523 304 S/S| C-02
2 VPTF2.502.502 S1375 RH600258 380002536 304 S/S| C-2.5
2 VPTF2.502.504 | S1375 RH600258 380002536 304 S/S| C-2.5
02.436
2.5 | VPTF042.5.608 S1610 RH600235 380002524 304 S/S C-04
3 VPTF0503.740 S2063 RH600058 380002537 304 S/S| C-05
4 VPTF0604.953 S2672 RH600452 380002526 304 S/S| C-06
4 VPTF0604.953 [ S2672 RH600452 380002526 304 S/S| C-06
04.643
6 VPTF08061.400 S3875 RH6002811 = 380002697 | CF8M C-X8
8 VPTF12081.823 | S4855 RH600662 380002699 CF8M @ C-X12M
10 VPTFS102.272 S6375 RH600532 380002703 = CF8M C-S
12 VPTFS122.694 S7250 RH600154 380002530 = CF8M C-S
*Hub part number reflects hub with vent port betweer
prefix from part number.
**Sealrings are 174PH S/S coatedwitd | ver . Ol d Refl ange part numbers st

Continued on next page.
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Table M-IV

ACK1-5T (Tank Nozzle Connectors), 9500 psig Rating for Hub End Only
Pipe Side Buttweld Hub Tank Nozzle Side (Former)

Nozzle or Blind Buttweld Hub Reflange Grayloc® Outer
Inner Inner Seal Seal
Nom ' o5 ' wal Mat o  PartNo. Mat ¢ FPartNo. Seal Ring | Ring P/N** Ring
Slze (in.) (in.) P/N** P/N
(in.) ) )
1 1.315 | 0.358 | 304L* TB01.278 | 304L* TFO1XX S0625 | RH600273 | 38000
2520
4 4,500 | 1.000 | FXM-11 | VPTF04.951  304L* | VPTF041.0| S2500 | RH600213 | 38000
00 2725
4 FXM-11 304L* | VPTF04.95| S2500 | RH600213 | 280006
1 04726 2725
6 6.000 | 1.250 | FXM-11 | VPTF061.40  304L* VPTFO6 S3580 | RH600982 | 380006
0 6.01.250 2726
6 6.625 | 1.563 | FXM-11 | VPTF061.40  304L* FO600 S3500 38000
0 0@1.208 S3500 3580 2726
*WPO prefix reflects hub with vent port between inne

**Seal rings are 1-/4APH S/S coated with silver. Ofgart numbers t art ed wi th ASTO instead

All clamps are made dfype 304 S/S. Clamgetpartnumbersare GO 1 f or 1 é0 4n o Zfzolre s4;0 -@6Bo z =
nozzles.



