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NOTE: This specification covers the requirenents
for welding of nmetals for mechanical use.

This section covers work requiring steel welding.
Accordingly, include Section 05 05 23 VELDI NG
STRUCTURAL; in this specification if any such

wel ding is required.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
i nsert appropriate information.

Remove information and requirenments not required in
respective project, whether or not brackets are
present.

Comrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Criteria Change Request (CCR)
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's

SECTION 40 17 30.00 40 Page 3



Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ASME | NTERNATI ONAL ( ASME)

ASME B31.1 (2007; Addenda a 2008; Addenda b 2009)
Power Pi pi ng

ASME B31. 3 (2008) Process Piping

ASME B31.5 (2006) Refrigeration Piping and Heat

Transfer Conponents

ASME BPVC SEC | X (2010) BPVC Section | X-Wel ding and Brazing
Qualifications

ASME BPVC SEC V (20109) BPVC Section V-Nondestructive
Examni nati on

ASME BPVC SEC VI D1 (202010) BPVC Section VIII-Rules for
Construction of Pressure Vessels Division 1

ASME BPVC SEC VIII D2 (2010) BPVC Section VIII-Rules for
Construction of Pressure Vessels Division
2-Alternative Rul es

| NTERNATI ONAL CODE COUNCI L (I CQ)
ICC IPC (2009) International Plunbing Code
NATI ONAL AERONAUTI CS AND SPACE ADM NI STRATI ON ( NASA)

RCBEA GUI DE (2004) NASA Reliability Centered Buil ding
and Equi pnent Acceptance Gui de

NATI ONAL BOARD OF BO LER AND PRESSURE VESSEL | NSPECTORS ( NBBPVI )
NBBPVI NB- 23 (2004) National Board Inspection Code

Pl PE FABRI CATI ON | NSTI TUTE ( PFI)

PFI ES 1 (R2004) Internal WMachining and Solid
Machi ned Backing Rings for G rcunferential
Butt Welds

PFI ES 21 (R2004) Internal Machining and Fit-up of

GTAW Root Pass Circunferential Butt Wl ds
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PFI ES 3 (R2004) Fabricating Tol erances

PFI ES 31 (1992; RA 2004) Standard for Protection of
Ends of Fabricated Piping Assenblies

PFI ES 35 (1998; RA 2003) Nonsymmetrical Bevels and
Joint Configurations for Butt Welds

PFI ES 7 (R2004) M ni num Length and Spacing for
Wl ded Nozzl es

PFI TB1 (R2006) Pressure - Tenperature Ratings of
Seamnl ess Pipe Used in Power Plant Piping
Syst ens

U. S. NATI ONAL ARCHI VES AND RECCORDS ADM NI STRATI ON ( NARA)

29 CFR 1910 Cccupational Safety and Heal th Standards

29 CFR 1926 Safety and Health Regul ations for
Construction

1.2 SUBM TTALS
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NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept
to the minimumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G' if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.
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1.

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. When used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Government.] Submt the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:
SD- 03 Product Data
Wl ding Equiprent[; Cl[; G [____ 11
Wel di ng Rods and Accessories[; C[; G [___ 11
SD- 04 Sanpl es
Welder's Pre-Qualification Sanples[; C[; G [___ 11
SD- 06 Test Reports
Radi ographs[; C[[; G [_____ 11.
PT& Tests[; CI[; G [
SD- 07 Certificates
Certified Welding Procedure Specifications (WPS)[; C[; G [

Certified Brazing Procedure Specifications (BPS)[; CG[; G |

Certified Procedure Qualification Records (PQRI[; Cl[; G [___ 11
Certified Wel der Performance Qualifications (WQ[; Cl[; G [___ |
]

Certified Brazer Performance Qualifications (BPQI[; Cl[; G [___ |
]

Certificates of Conformance[; C[; G [___ 11

3 QUALI TY ASSURANCE

Wthin [fifteen] [__ ] cal endar days after receipt of Notice to Proceed,

submit for [approval] [review] to the Contracting Oficer Certified Wlding
Procedure Specifications (WS), Certified Brazing Procedure Specifications

(BPS) and Certified Procedure Qualification Records (PQR).

[Fifteen] [ ___ ] cal endar days prior to any enpl oyee wel ding on project
material, subnmit for [approval] [review] to the Contracting Oficer [two]
_____ ] copies of each Certified Wel der Perfornmance Qualifications (WPQ
and Certified Brazer Performance Qualifications (BPQ.

For safety, conformall work perfornmed to 29 CFR 1910 and 29 CFR 1926.

. 3.1 Per sonnel Qualifications

Thi s specification contains the m nimumrequirenments for qualifying welding
procedures, wel ders, and wel ding operators for making and inspecting wel ds
in mechanical fabrications of carbon steel, |ow alloy steel,

extra-hi gh-strength quenched and tenpered |l ow all oy steels, and austenitic
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stainless steel material s.

No pre-qualified welding procedures are allowed. Provide qualification of
wel di ng procedures and wel ders by tests prescribed in accordance with
ASME BPVC SEC | X, not withstanding the fact the code or specification my
all ow pre-qualified procedures.

Submit welder's pre-qualification sanples prepared by qualified welding
operators perform ng work on contract prior to start. Only after
acceptance of sanples, will qualified welding operator be permtted to
begi n wor k.

.3.2 Pressure Vessels Qualification

Ensure qualification documents [WPS] [BPS], PQR and [WPQ [BPQ are in
accordance with ASME BPVC SEC | X.

.3.3 Pi ping Qualifications
.3.3.1 Hi gh Pressure Piping

Ensure qualification docunments for 860 kil opascal 125 psig or above, [(WPS]
[BPS], PQR and [WPQ] [BPQ are in accordance with ASME BPVC SEC | X.

.3.3.2 Low Pressure Piping
Submit certificates of conformance for the foll ow ng:

a. Refrigeration Piping: Qualification docunments for bel ow 860 kil opascal
125 psig, [WPS] [BPS], PQR and [WPQ [BPQ for "Refrigeration Piping"
i n accordance with ASVE B3l. 5.

b. Plunbing: Performall plumbing work by a state Iicensed plunber
registered in the state where the work is being perforned.

c. Oher Low Pressure Piping: Qualification docurments, [WPS] [BPS], PR
and [WPQ@ [BPQ in accordance with ASME BPVC SEC | X.

.4 VEELDI NG EQUI PMENT

Submit nmanufacturer's catal og data for wel ding equi prent and wel di ng rods
and accessories. Ensure all equiprment neets referenced standards contai ned
in this section.

.5 PREDI CTI VE TESTI NG AND | NSPECTI ON TECHNOLOGY REQUI REMENTS
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NOTE: The Predictive Testing and | nspection (PT&)
tests prescribed in Section 01 83 13.07 40
RELI ABI LI TY CENTERED ACCEPTANCE FOR SUPERSTRUCTURE
PERFORMANCE REQUI REMENTS and Section 01 86 12.07 40
RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL
SYSTEMS are MANDATORY for all [NASA] [ ] assets
and systens identified as Critical, Configured, or

M ssion Essential. |f the systemis non-critical
non- confi gured, and not mi ssion essential, use sound
engi neering discretion to assess the value of adding
these additional test and acceptance requirenents.
See Section 01 86 12.07 40 RELI ABI LI TY CENTERED
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ACCEPTANCE FOR MECHANI CAL SYSTEMS for additiona
i nformati on regarding cost feasibility of PT&
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This section contains systens and/or equi pnment conponents regul ated by
NASA's Reliability Centered Buil ding and Equi prent Acceptance Program
This programrequires the use of Predictive Testing and | nspection (PT&)
technol ogi es in conformance with RCBEA GUI DE to ensure buil di ng equi pnent
and systens installed by the Contractor have been installed properly and
contain no identifiable defects that shorten the design life of a system
and/or its conponents. Satisfactory conpletion of all acceptance
requirenents is required to obtain Governnent approval and acceptance of
the Contractor's work

Perform PT& tests and provide subnmittals as specified in Section
01 86 12.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL SYSTEMS

PART 2 PRODUCTS
Not Used
PART 3 EXECUTI ON
3.1  CONSTRUCTI ON
3.1.1 Pressure Vessels
3.1.1.1 New Construction

Ensure the fabrication, welding/brazing and i nspection neet the
requi renents of [ASMVE BPVC SEC VI D1] [ASME BPVC SEC VIII D2].

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: Specifier should al so reference any conpani on
codes necessary to neet applicable nationa
standards or specific project requirenments.
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3.1.1.2 Repairs to Existing Pressure Vessels

Code Stanped Vessels: Meet the fabrication, welding/brazing and i nspection
requi renents of NBBPVI NB-23.

Non- Code Vessels: Meet the fabrication, welding/brazing and inspection
requi renents of NBBPVI NB-23 with the foll owi ng exception:

a. It is not necessary that a National Board Code |Inspector inspect the
wor k.

b. National Board ("R' Stanp) Code stanping is not required.

3.1.2 Pi pi ng

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O

NOTE: Specifier may elect to use any or all of the
followi ng fabrication guidelines. Any conpanion
code requirenents may be added at the specifier's
option.
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3.1.2.1 Hi gh Pressure (860 kil opascal 125 Psig or Above)

Steam Pi ping: Fabricate, assenble, and wel d/ braze piping systens in
accordance with ASVE B31.1, and Power Piping Codes, PFI ES 1, PFl ES 3,
PFl ES 7, PFI ES 21, PFI ES 31, PFI ES 35, and PFI TB1, of the Piping
Fabrication Institute' s conpani on code requirenents.

O her High Pressure Piping: Fabricate, assenble, and wel d/ braze other high
pressure piping systens in accordance with ASME B31.3, and Power Piping
Codes, PFI ES 1, PFI ES 3, PFI ES 7, PFI ES 21, PFI ES 31, PFI ES 35, and
PFI TB1, of the Piping Fabrication Institute's conpani on code requirenents.

3.1.2.2 Low Pressure (Bel ow 860 kil opascal 125 Psi g)

Refrigeration Piping: Fabricate, assenble, and wel d/ braze piping systens
in accordance with the ASME B31. 5.

Pl unmbi ng: Fabricate, assenble, and wel d/ braze plunbing systens in
accordance with | CC | PC.

O her Low Pressure Piping: Fabricate, assenble, and wel d/braze other |ow
pressure piping systens in accordance with the ASVE B31. 1.

3.2 HEAT | NPUT REQUI REMENTS
3.2.1 Pr eheat

Do not weld at anbient tenperature bel ow O degrees C 32 degrees F, or when
the surfaces are wet or exposed to rain, snow, or high wind. Ensure
tenmperature of the netals in the area where the welding is to be done are
not | ess than 10 degrees C 50 degrees F. Wen the anbient conditions are
such that the normal temperature of the base metal is below 10 degrees C 50
degrees F, preheat the area surrounding the joint to provide a base netal
tenmperature of 38 degrees C 100 degrees F for a distance of at |east 75
millinmeter 3 inches in all directions fromthe joint to be wel ded. Preheat
in accordance with ASME BPVC SEC VI D1 [ASME BPVC SEC VI D2] and

ASME BPVC SEC V.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Welding a steel which is at an initial
tenperature bel ow 38 degrees C 100 degrees F may
require localized preheating to renove noisture from

the surface of the steel
EIR IR I R R S I I I I b I I I I I R R S I I R I R I R IR I R R I I I I I I R R I S I b b E b I b I b I b I b I b b b I I I b I b b b I

3.2.2 I nt er pass

In a multipass weld, the interpass tenperature is the tenmperature of the
wel d netal before the next pass is started. Ensure interpass requirements
are in accordance with [ASME BPVC SEC VI D1] [ASME BPVC SEC V] [

ASME BPVC SEC VIII D2].

3.2.3 Post wel d
Do not apply a postweld heat treatnent to wel dments unless noted in the

appl i cabl e [ NASA approved] code qualified/certified welding docunentati on,
WPS, PQR and WPQ
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3.3 | NSPECTI ON/ NONDESTRUCTI VE TESTI NG ( NDT)
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NOTE: | nspection and acceptance requirenents of

t hese codes and standards are the nininum

requi renents. Additional inspections and tighter
acceptance requirenments may be used, but the
specifier must note the additional NDT requirenents
on the specifications/draw ngs.
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3.3.1 Cener a

Perform fabrication/erections inspection prior to assenbly, during
assenbly, during welding and after welding to ensure that materials and
wor kmanshi p neet the requirenents of the contract docunents.

Verify each specified radi ograph, as a mninmum has the follow ng
addi tional information permanently included in the image:

a. Agency Weld No. (including repair cycle no.)
b. Agency Draw ng No.

c. Agency View No.

d. Agency Contract No.

Final interpretation and acceptance of all Radi ographs of welded joints,
with the exception of code stanped pressure vessel welds, will be by the
Contracting Oficer.

Fi nal acceptance of all wel ded/brazed joints will be by the Contracting
Oficer.

Prior to the Contracting Officer's inspection, renove all slag and scale
fromall welds. Procedures which produce notches in either the weld netal
or adj acent base netal are no acceptable.

| mredi ately repair unacceptabl e wel ds and make ready for Governnent
re-inspection at no additional cost to the Governnent.

After weld joints have been satisfactorily conpleted by the Contractor and
accepted by the Contracting Oficer, clean the joint area to a bright,
unpitted, and unscarred surface and protect in accordance with the contract
docunent s.

3.3.2 Pressure Vessels
3.3.2.1 Test Met hod

Performall nondestructive testing in accordance with the requirenents of
ASMVE BPVC SEC V.
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NOTE: |If the specified systemis identified as
critical, configured, or mssion essential, use
Section 01 83 13.07 40 RELI ABI LI TY CENTERED
ACCEPTANCE FOR SUPERSTRUCTURE PERFORMANCE
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REQUI REMENTS and 01 86 12.07 40 RELI ABI LI TY CENTERED
ACCEPTANCE FOR MECHANI CAL SYSTEMS to establish

predi ctive and acceptance testing criteria. and
coordi nate those requirenents with this section

Add the follow ng paragraph

R R R I R I R R I R R I R I I R I R R I S R R R R R I O

Perform PT& tests and provide subnittals as specified in Section [
01 83 13.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR SUPERSTRUCTURE
PERFORVANCE REQUI REMENTS] [and] [01 86 12.07 40 RELI ABILITY CENTERED
ACCEPTANCE FOR MECHANI CAL SYSTEMS] .

3.3.2.2 Accept ance Requirements

Ensure acceptance requirenments are in accordance with [ ASVE BPVC SEC V] |
ASME BPVC SEC VI D2].

3.3.3 Pi pi ng
3.3.3.1 Test Met hod

Perform NDT (Nondestructive Testing) of all piping systens, except plunbing
systens, in accordance with the requirenents of ASVME BPVC SEC V.

[ For high pressure (860 kilopascal 125 psig or above) systens, fully
exam ne no | ess than 10 percent of all butt welds by random radi ography.
Sel ect welds to be examined to ensure that the work product of each wel der
or wel ding operator doing the production welding is included. Ensure welds
nmeet the acceptance standards of the specified code. If any of the butt
wel ds exam ned reveal s an unacceptabl e indication, exam ne/accept by
radi ography all butt welds welded by [that] [those] welder[s].
13.3.3.2 Accept ance Requirenents
Hi gh Pressure (860 kil opascal 125 psig or above):
a. Steam piping systens - ASME B31. 1.
b. Oher high pressure piping systens - ASME B31. 3.
Low Pressure (Bel ow 860 kil opascal 125 psig):
a. Refrigeration piping systems - ASME B31. 5.
b. Plunbing piping systems - | CC | PC.
c. Oher |ow pressure piping systenms - ASME B31. 1.
3.4 PROTECTI ON OF ADJACENT MATERI ALS
Protect machinery, materials, floor, furnishings, finishes and other itens
adj acent to the wel ding/brazing operations to prevent any damage fromthese

operati ons.

-- End of Section --
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