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NOTE: This gui de specification covers the

requi renents for welding of piping and piping system
components which will contain fluids under pressure

i ncludi ng hydraulic systens.

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

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Comment s and suggestions on this guide specification
are wel come 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 subnmitted as
a Criteria Change Request (CCR)

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

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

NOTE: Piping materials, components, and supports
are specified in other sections of the project
speci fications.

EE R I R R S I R I R R I R R R R R R R R S R R I R R R S R R R R R O
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NOTE: The followi ng information shall be shown on
t he project draw ngs:

1. Tensile strength, elongation, shear strength,
size, length, type, and location of the welds, as
necessary.

2. The project draw ngs should be checked to ensure

that any supplenentary information required by the
par agr aphs has been shown and that there is no
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conflict between the draw ngs and the
specifications. See also Note in paragraph entitled
"Definitions." The project draw ngs rnust indicate,
or text of the project specifications nust specify,
the tensile strength, elongation, shear strength,
size, length, type, and location of the welds, as
necessary.

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

PART 1 GENERAL

1.1 REFERENCES

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

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

Ref erence Article to autonmatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the issue 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.

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

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.

AVERI CAN PETROLEUM | NSTI TUTE ( API)

APl Std 1104 (2005; Errata 2007; Errata 2008) Wl ding
of Pipeline and Related Facilities

AVERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)

ASNT No. SNT-TC- 1A (2006; R 1996-2006) Reconmended Practice
No. SNT-TC- 1A, 2006 Edition, and ASNT
St andard Topical Qutlines for
Qual ification of Nondestructive Testing
Per sonnel (ANSI/ ASNT CP- 105-2006)

AMERI CAN VELDI NG SCCI ETY ( AW5)

AWS A2. 4 (2007) Standard Synbols for Wl ding
Brazi ng and Nondestructive Exani nation

AVWS A3.0 (2001; R 2001) Standard Wl ding Terms and
Definitions
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AWS B2. 1/ B2. 1M

AWS D1.1/DL1. 1M

AW QCL

AWS Z749. 1

(2009) Specification for Welding Procedure
and Performance Qualification

(2008; Errata 2008) Structural Welding
Code - Steel

(2007) Standard for AWs Certification of
Wl di ng I nspectors

(2005) Safety in Welding, Cutting and
Al lied Processes

ASME | NTERNATI ONAL ( ASVE)

ASME B31.1

ASME B31. 3

ASME B31. 4

ASME B31.5

ASME B31.9

ASME BPVC SEC

ASME BPVC SEC 11-C

ASME BPVC SEC | X

ASME BPVC SEC V

(2007; Addenda a-2008) Power Piping
(2008) Process Piping

(2006) Pipeline Transportation Systens for
Li qui d Hydrocarbons and Ot her Liquid

(2006) Refrigeration Piping and Heat
Transfer Conponents

(2008) Building Services Piping

(2007; Addenda 2008; Addenda 2009) Boil er
and Pressure Vessel Code; Section |, Power
Boi |l ers

(2007; Addenda 2008; Addenda 2009) Boil er
and Pressure Vessel Code; Section Il
Materials, Part C - Specifications for
Wl di ng Rods, Electrodes and Filler Mtals

(2007; Addenda 2008; Addenda 2009) Boil er
and Pressure Vessel Code; Section |X
Wl di ng and Brazing Qualifications

(2007; Addenda 2008; Addenda 2009) Boil er
and Pressure Vessel Code; Section V,
Nondestructi ve Exan nati on

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

29 CFR 1910

29 CFR 1926

1.2 RELATED REQUI REMENTS

Cccupational Safety and Heal th Standards

Safety and Health Regul ations for
Construction

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

NOTE: The project draw ngs should be checked to
ensure that any supplenentary information required
by the paragraphs has been shown and that there is
no conflict between the draw ngs and the

speci fications.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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Section 23 03 00.00 20 BASI C MECHANI CAL MATERI ALS AND METHODS applies to
this section with the additions and nodifications specified herein.

1.3 DEFI NI TI ONS

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

NOTE: Insert the applicable ANSI piping codes.

ANSI B31.2, "Fuel Gas Piping," and ASME B31.8, "Gas
Transm ssion and Distribution Piping Systens," not
listed under paragraph entitled "References," may be
used.

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

AWS A3.0 [and applicable ANSI piping docunments].

1.4 SUBM TTALS

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininmumrequired 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 subnmittal tags nay be used followi ng 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.

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the subnmittal for
the Government.] The follow ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:
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SD- 02 Shop Drawi ngs
Wl di ng pressure piping

SD-07 Certificates
Wl di ng procedures qualification
Nondestructive exam nati on (NDE) procedures
NDE personnel certification procedures
I nspector certification

Submit inspector certification and NDE personnel certification
for record

SD-11 Cl oseout Submittals
Wl d identifications

1.5 QUALITY ASSURANCE
1.5.1 Welding Pressure Piping

Show | ocation, length, and type of welds, and indicate postweld heat
treatment and nondestructive testing as required.

1.5.2 Pr ocedur es

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

NOTE: Insert the applicable ANSI piping codes.

ANSI B31.2, "Fuel Gas Piping," and ASME B31.8, "Gas
Transm ssion and Distribution Piping Systens," not
listed under paragraph entitled "References," may be
used.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

Devel op and qualify procedures for welding nmetals included in the work. Do
not start welding until welding procedures, welders, and wel ding operators
have been qualified. Performaqualification testing by an approved testing
| aboratory, or by the Contractor if approved by the Contracting Officer in
accordance with the qualified procedures. Notify the Contracting Oficer
at least 24 hours in advance of the tine and place of the tests. Wen
practicable, performthe qualification tests at or near the work site.

Mai ntain current records of the test results obtained in welding procedure,
wel di ng operator/wel der performance qualifications, and nondestructive

exam nati on (NDE) procedures. These records shall be readily avail able at
the site for exam nation by the Contracting Oficer.Qualify the procedures
for making transition welds between different materials or between plates
or pipes of different wall thicknesses. [ANSI Piping] [__ ] requirements
for branch connections may be used in lieu of detail ed designs. Unless

ot herw se specified, the choice of welding process shall be the
responsibility of the Contractor.

1.5.2.1 Previ ous Qualifications

Wl di ng procedures, welders, and wel ding operators previously qualified by
test may be accepted for the work without requalification provided that the

SECTION 40 17 26.00 20 Page 7



followi ng conditions are fulfilled:

a. Copies of welding procedures, procedure qualification test
records, and wel der and wel di ng operator performance qualification
test records are subnitted and approved in accordance with the
paragraph entitled "Submttals."

b. Testing was performed by an approved testing | aboratory or
techni cal consultant or by the Contractor's approved quality
control organization.

c. The welding procedures, welders, and wel di ng operators were
qualified in accordance with ASME BPVC SEC | X or AWS B2.1/B2. 1N,
AR-2 | evel; and base materials, filler materials, electrodes,
equi prent, and processes confornmed to the applicable requirenments
of this specification

d. The requirenments of paragraph entitled "Wl der and Wl ding
Operator Performance Qualification"” for renewal of qualification
were net, and records showi ng nane of enpl oyer and period of
enpl oyment using the process for which qualified are submtted as
evi dence of conformance.

1.5.2.2 Per f or mance

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: The paragraphs will be edited and inserted if
necessary to ensure proper inplenentation of the

" CONTRACTOR QUALI TY CONTROL PROGRAM " The
specification witer or design engi neer nust

i ndi cate how nuch quality control of welding is
needed for each project and who is to be
responsible, i.e., primarily the Contractor or the
Governnent. If quality control is to be the
responsibility of the Governnent, del ete paragraphs
entitled "Performance"” and "Qualification of

I nspection and Nondestructive Exani nation (NDE)
Personnel " t hrough "NDE Personnel Qualification" and
renunber paragraphs as necessary. Rarely will a
project require 100 percent testing of welds by NDE
nmet hods. The desi gner nust determi ne the required
nmet hods and the extent of inspection and testing and
nmust indicate the extent in this or other sections
of the project specifications or on the project

drawi ngs by notes, nondestructive test synbols, or
other neans. The referenced applicable publications
and Arny Technical Mnual, "Wl ding Design
Procedures and | nspection," TM5-805-7, will be used
for guidance in determining inspection and testing
requi renents. The specifications or project

drawi ngs nust clearly indicate which joints require
100 percent NDE i nspection, which joints require
random NDE i nspection, and whi ch NDE net hods are to
be enpl oyed for each joint. For random i nspection,
the project drawi ngs nust indicate the |ocation
nunber of joints, and mnimumincrenent |ength of
weld that will be subject to NDE inspection wthout
predi scl osi ng the exact spots to be exam ned. Joints
not indicated to be tested by NDE net hods shall be
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subject to visual inspection only. 1In cases where
the nature of the welding is such as to require

vi sual inspection only, the requirenments for
nondestructi ve exam nations should be deleted from
t hese paragraphs and from paragraph entitled
"Qualification of Inspection and Nondestructive
Exami nati on (NDE) Personnel."

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

The Contractor shall be responsible for the quality of joint preparation,
wel di ng, and exam nation. Clearly identify and record materials used in
the wel ding operations. The exanmi nation and testing defined in this
specification are mninumrequirenments. Provide additional exam nation and
testing as necessary to achieve the quality required.

.5.3 Wel di ng Procedures Qualification

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

NOTE: The project drawi ngs nust indicate, or text
of the project specifications nust specify, the
tensile strength, elongation, shear strength, size,
| ength, type, and location of the welds, as
necessary.

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

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: Insert the applicable ANSI piping codes.

ANS| B31.2, "Fuel Gas Piping," and ASME B31.8, "Gas
Transm ssion and Distribution Piping Systens," not
listed under paragraph entitled "References," may be
used.

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

Qualification of the welding procedures for each group of materials to be
wel ded is required as indicated in ASVE BPVC SEC | X. Record in detail and
qualify the "Wl ding Procedure Specifications" for every welding procedure
proposed. (Qualification for each wel ding procedure shall conformto the
requi renents of ANSI Standards and to this specification. The wel di ng
procedures shall specify end preparation for welds, including cleaning,
alignments, and root openings. Preheat, interpass tenperature control, and
post heat treatnment of welds shall be as required by ANSI Piping docunents,
unl ess otherwi se indicated or specified. Describe the type of backing
rings or consunmable inserts, if used, and, if they are to be renoved, the
renoval process. Welding procedure qualifications shall be identified
individually and referenced on the shop draw ngs or suitably keyed to the
contract draw ngs.

.5.4 Wl der and Wl ding Operator Performance Qualification

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: Insert the applicable ANSI piping codes.

ANS| B31.2, "Fuel Gas Piping," and ASME B31.8, "Gas
Transm ssion and Distribution Piping Systens," not
listed under paragraph entitled "References," may be
used.

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

Qual ify each wel der and wel di ng operator assigned to work covered by this
specification by performance tests using equi pnent, positions, procedures,
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base netals, and el ectrodes or bare filler wires fromthe same
specification, classification, or group nunmber that will be encountered on
his assignnent. Welders or welding operators who nmake acceptabl e procedure
qualification tests will be considered performance-qualified for the
wel di ng procedure used. Determ ne performance qualification in accordance
with [ ASVE BPVC SEC | X, [ANSI Piping Standards]] | ] and as specified.

.5.5 Renewal of Qualification

Requal i fication of a welder or welding operator shall be required under one
or any conbination of the follow ng conditions:

a. Wen a welder or welding operator has not used the specific
wel di ng process for a period of 3 nonths. The period may be
extended to 6 nonths if the wel der has been enpl oyed on anot her
wel di ng process.

b. There is specific reason to question the welder's ability to nake
welds that will neet the requirenents of the specifications.

c. The welder or welding operator was qualified by an enpl oyer other
than those firns perform ng work under this contract and a
qualification test has not been taken within the preceding 12
nmonths. Renewal of qualification under this condition need be
made on only a single test joint or pipe of any thickness,
position, or material to reestablish qualification for any
t hi ckness, position, or material for which the welder or welding
operator had qualified previously.

.5.6 Qualification of Inspection and (NDE) Personne

Qualification of Inspection and Nondestructive Exam nati on (NDE) Personnel:
Qualify inspection and nondestructive exam nati on personnel in accordance
with the follow ng requirenents:

1.5.6.1 I nspector Certification

Qualify wel ding inspectors in accordance with AWS QCI.

1.5.6.2 NDE Personnel Certification Procedures

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

NOTE: The paragraphs will be edited and inserted if
necessary to ensure proper inplenentation of the

" CONTRACTOR QUALI TY CONTROL PROGRAM "  The
specification witer or design engi neer nust

i ndi cate how nmuch quality control of welding is
needed for each project and who is to be
responsible, i.e., primarily the Contractor or the
Governnent. |If quality control is to be the
responsibility of the Governnent, del ete paragraphs
entitled "Performance" and "Qualification of

I nspection and Nondestructive Exami nati on (NDE)
Personnel " through "NDE Personnel Qualification" and
renunber paragraphs as necessary. Rarely will a
project require 100 percent testing of welds by NDE
nmet hods. The designer nust determ ne the required
nmet hods and the extent of inspection and testing and
nmust indicate the extent in this or other sections
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of the project specifications or on the project

drawi ngs by notes, nondestructive test synbols, or
other neans. The referenced applicable publications
and Arny Techni cal Manual, "Wl di ng Design,
Procedures and I nspection," TM5-805-7, will be used
for guidance in determning inspection and testing
requi renents. The specifications or project

drawi ngs nust clearly indicate which joints require
100 percent NDE i nspection, which joints require
random NDE i nspection, and whi ch NDE net hods are to
be enpl oyed for each joint. For random i nspection,
the project drawi ngs nust indicate the location
nurmber of joints, and mnimumincrenent |ength of
weld that will be subject to NDE inspection wthout
predi scl osi ng the exact spots to be exam ned. Joints
not indicated to be tested by NDE net hods shall be
subject to visual inspection only. |In cases where
the nature of the welding is such as to require
visual inspection only, the requirenents for
nondestructive exani nations should be deleted from

t hese paragraphs and from paragraph entitled
"Qualification of Inspection and Nondestructive
Exani nati on (NDE) Personnel."

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

Certify NDE personnel and establish a witten procedure for the control and
admi ni stration of NDE personnel training, examination, and certification.
Base procedures on appropriate specific and general guidelines of training
and experience recomended by ASNT No. SNT-TC 1A, [ Suppl enent

A- Radi ogr aphi c] [ Suppl emrent B-Magnetic particle] [Supplenment C U trasonic]
[and] [ Suppl enent D-Liquid Penetrant].

.5.6.3 Wl di ng Procedures and Qualifications

a. Specifications and Test Results: Subnit copies of the welding
procedure specifications and procedure qualification test results
for each type of welding required. Approval of any procedure does
not relieve the Contractor of the responsibility for producing
acceptable welds. Submit this information on the forms printed in
ASME BPVC SEC | X or their equival ent.

b. Certification: Before assigning welders or welding operators to
the work, submit their names, together with certification that
each individual is perfornmance qualified as specified. Do not
start welding work prior to procedure qualification. The
certification shall state the type of welding and positions for
whi ch each is qualified, the code and procedure under which each
is qualified, date qualified, and the firm and i ndivi dua
certifying the qualification tests.

.5.7 Synbol s

Conformto AWS A2. 4.

.5.7.1 Weld ldentifications

Submit a list of the welders' names and synbol for each welder. To

identify welds, submit witten records indicating the |ocation of welds
nmade by each wel der or wel di ng operator

SECTION 40 17 26.00 20 Page 11



1

5.8 Saf ety

Conformto AWS Z49.1, 29 CFR 1910-SUBPART Q "Wl ding, Cutting, and
Brazing," 29 CFR 1926- SUBPART J, "Welding and Cutting."

.6 ENVI RONVENTAL

Do not performwel ding when the quality of the conpleted weld could be
impaired by the prevailing working or weather conditions. The Contracting
Oficer will determ ne when weat her or working conditions are unsuitable
for wel ding.

.7 DELI VERY AND STORAGE

Deliver filler netals, electrodes, fluxes and other welding materials to
the site in manufacturers' original packages and store in a dry space unti
used. Label and design packages properly to give maxi num protection from
noi sture and to assure safe handling.

PART 2 PRODUCTS

2.

1 VEELDI NG MATERI ALS

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Normally, selection of the electrodes is done
by the Contractor as part of his qualified welding

procedure. In special cases, if the selection of
the proper electrode is critical to the design, the
designer may specify the el ectrodes to be used. 1In

special cases it also nay be necessary to specify

t he wel di ng process.
EE IR R I Sk S S I S S I I R R R Rk S I S Sk S kI R R R Rk S S I S O Sk I S O R

Conply with ASME BPVC SEC |I-C. Wl ding equi pnent, el ectrodes, welding
wire, and fluxes shall be capable of producing satisfactory welds when used
by a qualified welder or welding operator using qualified welding

pr ocedures.

PART 3 EXECUTI ON

3.

1 VEELDI NG

Do not deviate from applicabl e codes, approved procedures and approved shop
drawi ngs without prior witten approval fromthe Contracting Oficer.
Materials or conponents with welds nade off the site will not be accepted
if the welding does not conformto the requirenents of this specification
unl ess otherw se specified. Assign each welder or welding operator an

i dentifying nunber, letter, or synbol that shall be used to identify his
wel ds. Each wel der or wel ding operator shall apply his mark adjacent to
his wel d using an approved rubber stamp or felt-tipped marker with

per manent, weat herproof ink or other approved nethods that do not deform
the nmetal. For seamwelds, place identification nmarks adjacent to the

wel ds at one neter 3 foot intervals. Confine identification by die stanps
or electric etchers to the weld reinforcing crown, preferably in the
finished crater.
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3.2 VELDI NG OPERATORS

Perform wel ding in accordance with qualified procedures using qualified
wel ders and wel di ng operators.

3.3 SUPPCRTS

Wl di ng of hangers, supports, and plates to structural nenbers shal
conformto AWS D1.1/D1. 1N

3.4 EXAM NATI ONS AND TESTS

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

NOTE: The paragraphs will be edited and inserted if
necessary to ensure proper inplenentation of the

" CONTRACTOR QUALI TY CONTROL PROGRAM " The
specification witer or design engi neer nust

i ndi cate how nuch quality control of welding is
needed for each project and who is to be
responsible, i.e., primarily the Contractor or the
Governnent. |If quality control is to be the
responsibility of the Governnent, del ete paragraphs
entitled "Performance"” and "Qualification of

I nspection and Nondestructive Exami nation (NDE)
Personnel " through "NDE Personnel Qualification" and
renunber paragraphs as necessary. Rarely will a
project require 100 percent testing of welds by NDE
nmet hods. The desi gner nust determ ne the required
nmet hods and the extent of inspection and testing and
nmust indicate the extent in this or other sections
of the project specifications or on the project

drawi ngs by notes, nondestructive test synbols, or
other neans. The referenced applicable publications
and Arny Techni cal Manual, "Wl di ng Design,
Procedures and I nspection," TM5-805-7, will be used
for guidance in determ ning inspection and testing
requi renents. The specifications or project

drawi ngs nust clearly indicate which joints require
100 percent NDE inspection, which joints require
random NDE i nspection, and whi ch NDE net hods are to
be enpl oyed for each joint. For randominspection,
the project drawi ngs nust indicate the location
nurmber of joints, and mnimumincrenent |ength of
weld that will be subject to NDE inspection wthout
predi scl osi ng the exact spots to be exam ned. Joints
not indicated to be tested by NDE net hods shall be
subject to visual inspection only. |In cases where
the nature of the welding is such as to require
visual inspection only, the requirenents for
nondestructive exani nations should be deleted from

t hese paragraphs and from paragraph entitled
"Qualification of Inspection and Nondestructive
Exani nati on (NDE) Personnel."

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

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: Information based on the two tabl es nust be
devel oped and included in each project
specification. Tables nmust clearly define the

SECTION 40 17 26.00 20 Page 13



systens to be inspected and the type of NDE
required. Specify 100 percent NDE when required by
DM 22 and 49 CFR 195, as covered by paragraph
entitled "Piping Subject to 100 percent NDE. "

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

Vi sual and nondestructive exam nations shall be perfornmed [by the
CGovernment] [by the Contractor] to detect surface and interna
discontinuities in conpleted welds. [Enploy the services of a qualified
commercial inspection or testing | aboratory or technical consultant
approved by the Contracting Oficer.] Visually exam ne wel ds

[ Radi ographic,] [Liquid penetrant,] [Magnetic particle,] [or] [Utrasonic]
exam nation shall be required as indicated in Tables [IV] [and] [V]
attached to this section [or in accordance with other sections where
detailed requirenments are specified]. Random NDE testing applies to
ASME B31.3 and ASME B31.4 piping unless specified otherw se. Wen

exam nation and testing indicates defects in a weld joint, a qualified
wel der shall repair the weld in accordance with the paragraph entitled
"Corrections and Repairs" of this section.

3.4.1 Random NDE Testi ng

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

NOTE: The paragraphs will be edited and inserted if
necessary to ensure proper inplenentation of the

" CONTRACTOR QUALI TY CONTROL PROGRAM "  The
specification witer or design engi neer nust

i ndi cate how nuch quality control of welding is
needed for each project and who is to be
responsible, i.e., primarily the Contractor or the
Governnent. |If quality control is to be the
responsibility of the Governnent, del ete paragraphs
entitled "Performance" and "Qualification of

I nspection and Nondestructive Exam nati on (NDE)
Personnel " through "NDE Personnel Qualification" and
renunber paragraphs as necessary. Rarely will a
project require 100 percent testing of welds by NDE
nmet hods. The designer nust determ ne the required
nmet hods and the extent of inspection and testing and
nmust indicate the extent in this or other sections
of the project specifications or on the project

drawi ngs by notes, nondestructive test synbols, or
other neans. The referenced applicable publications
and Arny Techni cal Manual, "Welding Design
Procedures and Inspection," TM 5-805-7, will be used
for guidance in determning inspection and testing
requi renents. The specifications or project

drawi ngs nust clearly indicate which joints require
100 percent NDE inspection, which joints require
random NDE i nspection, and whi ch NDE nmet hods are to
be enpl oyed for each joint. For randominspection
the project drawi ngs nust indicate the location
nunber of joints, and mninumincrenent |ength of
weld that will be subject to NDE inspection without
predi scl osi ng the exact spots to be exam ned. Joints
not indicated to be tested by NDE net hods shall be
subject to visual inspection only. 1In cases where
the nature of the welding is such as to require
visual inspection only, the requirenents for
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nondestructi ve exami nations should be deleted from
t hese paragraphs and from paragraph entitled
"Qualification of Inspection and Nondestructive
Exani nati on (NDE) Personnel ."

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

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

NOTE: This paragraph will be del eted when the
Contractor is not required to performrandom

i nspection. Edit to delete any listed
nondestructive test nethod which is inapplicable.
Insert a nunber from1l to 99 for percent of welds to
be randomy inspected; 10 percent is recomended for
nost projects.

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

When [radi ographic,] [liquid penetrant,] [nagnetic particle,] [or]
[ultrasonic] exam nation is required, test a mninmumof [10] [
percent of the total |ength or nunber of piping welds. Randomy select the
wel ds exam ned, but include an exam nation of welds made by each wel di ng
operator or welder. |If randomtesting reveals that a weld fails to neet

m nimum qual ity requirenents, examne an additional [10] [__ ] percent of
the welds in that sanme group. |f the additional wel ds exani ned neet the
quality requirenments, the entire group of wel ds represented shall be
accepted and the defective welds shall be repaired. |f any of the
addi ti onal wel ds exam ned also fail to meet the quality requirenents, that
entire group of welds shall be rejected. Renove and reweld rejected wel ds
or exam ne rejected welds 100 percent and renpve and rewel d defects.

.4.2 Visual Exam nation
Vi sual |y exam ne welds as foll ows:
a. Before welding -- for conpliance with requirenents for joint

preparation, placenent of backing rings or consumabl e inserts,
alinenment and fit-up, and cl eanli ness.

b. During welding -- for conformance to the qualified welding
procedure.
c. After welding -- for cracks, contour and finish, bead

rei nforcement, undercutting, overlap, and size of fillet welds.

.4.3 Nondestructi ve Exam nation

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Del ete any nondestructive test nethod not
required. |f magnetic particle inspectionis

requi red, specify whether wet or dry particle method
i s appropriate.

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NDE shall be in accordance with witten procedures. Procedures for

[radi ographic,] [liquid penetrant,] [magnetic particle,] [or] [ultrasonic]
tests and methods shall conformto ASVE BPVC SEC V. The approved procedure
shal | be denonstrated to the satisfaction of the Contracting Oficer's QA
personnel. In addition to the information required in ASVME BPVC SEC V, the
witten procedures shall include:
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a. Timng of the nondestructive exanmi nation in relation to the
wel di ng operati ons.

b. Safety precautions.
3.4.4 Exam nati ons and Tests by the Governnent

Exam nations and tests will conformto paragraphs "Visual Exam nation" and
"Nondestructive Exami nation" of this section, except that destructive tests
may be required al so. Wen destructive tests are made, qualified welders
or wel ding operators shall nake repairs using wel ding procedures which will
develop the full strength of the nmenbers cut. Welding shall be subject to
exam nation and tests in the nmll, shop, and field.

3.4.5 Pi pi ng Subject to 100 Percent NDE

ASME B31.4 [and ASME B31.3] Piping Subject to 100 Percent NDE: 100 percent
of each day's girth welds installed in the followi ng | ocations shall be
nondestructively exam ned 100 percent by radi ographic, magnetic particle,
or liquid penetrant exam nation unless inpracticable, in which case at

| east 90 percent nust be exam ned. Nondestructive exam nation nust be
inpracticable for each girth weld not exam ned.

a. At onshore |l ocations where a | oss of hazardous liquid (petrol eum
pet rol eum products, or anhydrous ammoni a) could reasonably be
expected to pollute stream river, |ake, reservoir, or other body
of water, and any of fshore area;

b. Wthin railroad or public road rights-of-way;
c. At overhead road crossings and within tunnels;

d. Wthin the linmts of any incorporated subdivision of a State
gover nnent; and

e. Wthin popul ated areas, including, but not linmted to, residential
subdi vi si ons, shoppi ng centers, schools, designated conmerci al
areas, industrial facilities, public institutions, and places of
public assenbly.

3.5  ACCEPTANCE STANDARDS

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

NOTE: These acceptance standards are taken from
ASME B31.1 and are suitable for nost jobs.

Eval uations of indications as given in ASME B31.1
are applicable to these standards. Visua

acceptance standards are given for sone other piping
codes. It should be noted that specific project
design requirenents nay necessitate revision or
expansion to cover different items of work and
varyi ng standards of acceptance.

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

3.5.1 Visual
The foll owi ng indications are unacceptabl e:

a. Cracks--external surface.
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NOTE: In the text below, if only ASME B31.3 is
applicable, delete all text in brackets. For ASME
B31. 3 under normal service conditions, use 25
percent with text in brackets and onit |ast sentence
in brackets. For ASME B31.4 use 12.5 percent, and
add the material in brackets pertaining to B31.4.
Consi der use of ASME B31.1 acceptance standard for
codes ot her than B31.3 and B31l. 4.

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

b. Undercut on surface which is greater than 1. 00 mr 1/ 32 inchdeep
[or [25 percent for ASME B31.3] [and] [12.5 percent for ASME B31. 4
and ASME B31.9] of the wall thickness, whichever is |ess,]
provided that the remaining wall thickness is not |ess than the
m ni mum desi gn thi ckness. [For ASME B31.4 and in accordance with
APl Std 1104, undercuts over 0.40 nmthrough 0.80 nm 1/64 inch
through 1/32 inch or over 6 to 12.5 percent of the pipe wal
t hi ckness, whichever is smaller, shall not exceed 51 nm 2 inches
in a continuous weld Iength of 305 mm 12 inches or 1/6 the length
of the weld, whichever is snmaller; and undercuts 0.40 nr 1/64 inch
or 6 percent of the wall thickness, whichever is snmaller, are
acceptabl e regardl ess of |ength.]

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: Include Tables I, |1, or IIl bel ow as
applicable to project.

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

c. Weld reinforcenent:
(1) ASME B31.1, conformto Table |

TABLE |
REI NFORCEMENT OF G RTH AND LONG TUDI NAL BUTT WELDS

Maxi mum Thi ckness of Rei nf or cenent
for Design Tenperature

Greater than Less Than
4000C 1750C- 4000C 1750C
Thi ckness of Base Met al
mllineters (nm nm nm nm
Up to 3.00, incl. 2.00 2.50 5. 00
Over 3.00 to 5.00, incl. 2.00 3.00 5.00
Over 5.00 to 13.00, incl. 2.00 4. 00 5.00
Over 13.00 to 25.00, incl. 2.50 5.00 5.00
Over 25.00 to 50.00, incl. 3.00 6. 00 6. 00
Over 50.00 4.00 The greater of 6 mm
or 1/8 tinmes the
width of the weld in
nmm
NOTES:

1. For double welded butt joints, this limtation on reinforcenent given
above shall apply separately to both inside and outside surfaces of the joint.
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TABLE |
REI NFORCEMENT OF G RTH AND LONG TUDI NAL BUTT WELDS

Maxi mum Thi ckness of Rei nf or cenent
for Design Tenperature

G eater than Less Than
4000C 1750C- 4000C 1750C
Thi ckness of Base Met al
millineters (nm nm nm nm

2. For single welded butt joints, the reinforcement lints given above
shal |l apply to the outside surface of the joint only.

3. The thickness of weld reinforcenent shall be based on the thickness of
the thinner of the nmaterials being joined.

4. The weld reinforcenent thicknesses shall be determ ned fromthe higher
of the abutting surfaces involved.

5. Weld reinforcenment nmay be renoved if so desired

TABLE |
REI NFORCEMENT OF G RTH AND LONG TUDI NAL BUTT WELDS

Maxi mum Thi ckness of Rei nf or cenent
for Design Tenperature

Greater than Less Than
7500F 3500F- 7500F 3500F
Thi ckness of Base Metal,
i nches i nch i nch i nch
Up to 1/8, incl. 1/ 16 3/ 32 3/ 16
Over 1/8 to 3/16, incl. 1/ 16 1/8 3/ 16
Over 3/16 to 1/2, incl. 1/ 16 5/ 32 3/ 16
Over 1/2 to 1, incl. 3/ 32 3/ 16 3/ 16
Over 1 to 2, incl. 1/8 1/ 4 1/ 4
Over 2 5/ 32 The greater of 1/4

in. or 1/8 times the
width of the weld in
i nches.
NOTES
1. For double welded butt joints, this limtation on reinforcenment given
above shall apply separately to both inside and outside surfaces of the joint.
2. For single welded butt joints, the reinforcenent linmts given above
shal |l apply to the outside surface of the joint only.
3. The thickness of weld reinforcenent shall be based on the thickness of
the thinner of the materials being joined.
4. The weld reinforcenent thicknesses shall be determ ned fromthe higher
of the abutting surfaces invol ved.
5. Weld reinforcement nay be renoved if so desired

(2) ASME B31.3, conformto Table Il
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TABLE 11

Wal | Thi ckness, nm Hei ght, mm
Less than or equal to 6.40 Less than or equal to 1.60
Greater than 6.40, is |less Less than or equal to 3.20
than or equal to 12.70
Greater than 12.70, is less Less than or equal to 4.00
than or equal to 25.40
Greater than 25.40 Less than or equal to 4.80
NOTES

1. Wall thickness is the nom nal wall thickness of the thinner of
conponents joined by butt weld.

2. Height: For "Nornmal Service" and "Severe Cyclic" conditions, use
thelisted value. For "Category D Fluid Service," use twice the listed
val ue. Measure from surfaces of adjacent conmponents. The |esser of the two
nmeasurenents, in any plane through the weld, shall not exceed the applicable
value at right. Weld netal shall nerge snmoothly into conponent surfaces.

TABLE ||
Wal | Thi ckness, Inches Hei ght, Inches
Less than or equal to 1/4 Less than or equal to 1/16
Greater than 1/4, is less Less than or equal to 1/8
than or equal to 1/2
Greater than 1/2, is less Less than or equal to 5/32
than or equal to 1
Greater than 1 Less than or equal to 3/16
NOTES

1. Wall thickness is the nom nal wall thickness of the thinner of

conponents joined by butt weld.

2. Height: For "Normal Service" and "Severe Cyclic" conditions, use the
listed value. For "Category D Fluid Service," use twice the listed val ue.
Measure from surfaces of adjacent conponents. The |esser of the two
nmeasurenents, in any plane through the weld, shall not exceed the applicable
value at right. Weld nmetal shall nerge smoothly into component surfaces.

(3) ASME B31.4, conformto Table | for under 175 degrees C 350
degrees F.

(4) ASME B31.5, conformto Table I11.

TABLE 111

Pi pe Wall Thi ckness, mm Rei nf or cement Thi ckness, mm

6.40 and under 1.60
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TABLE 111

Pi pe Wl | Thickness, mm Rei nf orcement Thi ckness, nmm
Over 6.40 through 12.70 2.40
Over 12.70, through 25.40 3.20
Over 25.40 4.80
TABLE |11
Pi pe Wal I Thi ckness, inches Rei nf or cement Thi ckness, inches
1/ 4 and under 1/ 16
Over 1/4 through 1/2 3/ 32
Over 1/2, through 1 1/8
Over 1 3/ 16

3.5.2

(5) ASME B31.9: Thickness of weld reinforcenent shall not exceed
4.80 mr 3/16 inch.

Lack of fusion on surface.

I nconpl ete penetration (applies only when inside surface is
readi |y accessible).

Convexity of fillet weld surface greater than 10 percent of
| ongest leg plus 1.0 mr 0.03 inch

Concavity in groove wel ds.
Concavity in fillet welds greater than 2.0 nr 1/16 inch

Fillet weld size less than indicated or greater than 1 1/4 tinmes
the mninmum specified fillet |leg | ength.

Magnetic Particle Exam nation

The foll owi ng rel evant indications are unacceptabl e:

a.

b

Any cracks and linear indications.
Rounded i ndi cations with dinensions greater than 5.0 nm 3/ 16 inch

Four or nore rounded indications in a line separated by 2.0 mr
1/ 16 inch or | ess edge-to-edge.

Ten or nore rounded indications in any 3870 sq. nm 6 square inches
of surface, with the nmajor dinmension of this area not to exceed
150 mr 6 inches, with the area taken in the nost unfavorable

| ocation relative to the indications being eval uat ed.
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3.5.3 Li qui d Penetrant Exam nation
I ndi cati ons whose maj or di mensions are greater than 2.0 mr 1/ 16 inch shal
be considered relevant. The follow ng relevant indications are
unaccept abl e:
a. Any cracks or linear indications.

b. Rounded indications with di nensions greater than 5.0 nm 3/16 inch

c. Four or nore rounded indications in a line separated by 2.0 mr
1/ 16 inch or |ess edge-to-edge.

d. Ten or nore rounded indications in any 3870 sq. mr 6 square inches
of surface, with the major dinmension of this area not to exceed
150 mr 6 inches, with the area taken in the nost unfavorable
| ocation relative to the indications being eval uat ed.
3.5. 4 Radi ogr aphy

Wel ds that are shown by radi ography to have any of the follow ng
di scontinuities are unacceptabl e:

a. Any type of crack or zone of inconplete fusion or penetration
b. Any other elongated indication which has a |l ength greater than
(1) 6.0 m 1/4 inch for t up to 19.0 mr 3/4 inch, inclusive;

(2) 1/3t for t from 19.0 mm 3/4 inch to 57.00 mm 2 1/4 inches,
i ncl usive;

(3) 19.00 mr 3/4 inch for t over 57.00 mm 2 1/4 inches where t is
the thickness of the thinner portion of the weld.

("t" pertains to the thickness of the weld being exam ned. |If a weld joins
two nmenbers having different thickness at the weld, "t" is the thinner of
these two thicknesses.)
c. Any group of indications in line that have an aggregate | ength
greater thant in a length of 12t, except where the distance
bet ween t he successive indications exceeds 6L where L is the
| ongest indication in the group
d. Porosity in excess of that shown acceptable in Appendi x A-250,
Accept ance Standard for Radi ographically Determ ned Rounded
I ndi cations in Wlds, ASVE BPVC SEC |.
3.5.5 U trasoni ¢ Examination
Permtted for ASVE B31.3 and ASME B31.4 piping only. Linear type
di scontinuities are unacceptable if the anplitude exceeds the reference
| evel and discontinuities have | engths which exceed the follow ng:
a. 6.0 mr 1/4 inch for t up to 19.0 mv 3/4 inch
b. 1/3t for t from 19.0 nr 3/4 inch to 57.0 mr 2 1/4 inches

c. 19.0 mr 3/4 inch for t over 57.0 mm 2 1/ 4 inches
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("t" is the thickness of the weld being examned. |If the weld joins two
menbers having different thickness at the weld, "t" is the thinner of these
two thicknesses. Discontinuities are interpreted to be cracks, |ack of
fusion, and i nconplete penetration are unacceptable regardl ess of |ength.)

.6 CORRECTI ONS AND REPAI RS

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: |Insert the applicable ANSI piping codes.

ANSI B31.2, "Fuel Gas Piping," and ASME B31l.8, "Gas
Transm ssion and Distribution Piping Systens," not
listed under paragraph entitled "References," may be

used.
EIR IR I b R S I I I I IR I I I I I R R S I I IR I R I R IR I R I S I I I I I I R b I S I b R b b I b I I I R I b b b b b b I b b b b b I

Renove defects and replace welds as specified in [ ANSI Piping Standards]
[ ], unless otherw se specified. Repair defects discovered between
wel d passes before additional weld material is deposited. Werever a
defect is renmoved, and repair by welding is not required, the affected area
shal |l be bl ended into the surrounding surface elimnating sharp notches,
crevices, or corners. After defect renoval is conplete and before
rewel di ng, reexam ne the area by the sane test nethods which first reveal ed
the defect to ensure that the defect has been elimnated. After rewel ding,
reexam ne the repaired area by the sanme test nmethods originally used for
that area. For repairs to base material, the mninum exam nation shall be
the sane as required for butt welds. Indication of a defect shall be
regarded as a defect unless reevaluation by NDE or by surface conditioning
shows that no unacceptable indications are present. The use of foreign
material to mask, fill in, seal, or disguise welding defects will not be
permtted.

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

NOTE: Regarding Table IV, information based on the
tabl e nust be devel oped and i ncluded in each project
specification. Tables nmust clearly define the
systens to be inspected and the type of NDE
required. Specify 100 percent NDE when required by
DM 22 and 49 CFR 195, as covered by paragraph
entitled "Piping Subject to 100 Percent NDE. " Were
appears, select 100 percent or random but not both.

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

TABLE |V
EXAM NATI ONS AND TESTS FOR VARI OQUS MATERI ALS AND SERVI CES

Exam nati ons or Tests Required

[ Magnetic Particle]
Mat eri al or [or] [Liquid Utra-
Application Vi sual Radi ographic Penet r ant ] soni c

Hi gh-all oy austenitic
or nickel steels or
ni ckel alloys for
cryogeni c service
and vacuum service
a. Tack welds Yes No No No
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TABLE |V

EXAM NATI ONS AND TESTS FOR VARI OQUS MATERI ALS AND SERVI CES

Exam nati ons or Tests Required

[ Magnetic Particle]

Mat eri al or [or] [Liquid Utra-
Application Vi sual Radi ographic Penet r ant ] soni c
b. Root passes Yes No Yes No
c. Internediate passes Yes No No No
d. Conpleted weld Yes 100 percent Yes(PT only) Yes for
for DN over wal |
32 mm 60 50 mm and t hi ckness
percent for over
DN 32 mm
and | ess
d. Conpleted weld Yes 100 percent Yes(PT only) Yes for
for NPS over wal |
1 1/4 inches 1/2 inch and thickness
60 percent over
for NAPA PS 1 1/4
i nches and | ess
Hi gh-all oy austenitic
or nickel steels or
ni ckel alloys for
ot her than cryogenic
or vacuum service
a. Tack welds Yes No No No
b. Root passes Yes No [ No] [ Yes] No
c. Internediate passes Yes No No No
d. Conmpleted weld Yes [100 percent] Yes(PT only) [ No] [ Yes]
[ Random
Stainless steel to
car bon steel
a. Completed weld Yes [ No]|[ Yes] Yes(PT only) No
[ Random
Car bon steel piping
syst ens
a. Tack welds Yes No No No
b. Root passes Yes No [ No] [ Yes MI] No
c. Internediate passes Yes No No No
d. Completed weld Yes [100 percent] [No][Yes MI] No

[ Random

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE:

Regar di ng Tabl e V,

i nformati on based on the

tabl e nust be devel oped and i ncluded in each project
Tabl es nust clearly define the
systens to be inspected and the type of NDE

speci fication.

required.

DM 22 and 49 CFR 195,

entitled "Piping Subject to 100 Percent NDE. "

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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TABLE V
MANDATORY M NI MUM NONDESTRUCTI VE EXAM NATI ONS FOR ASMVE B31.1 PI Pl NG

Tenper atures over Tenper at ures between Al'l others
400 degrees C and 175 degrees C and
at all pressures. 400 degrees C

i ncl usi ve and at
all pressures over
7100 kPa gage

But t wel ds RT for DN over RT for over 50 mm Vi sual for
(Grth and 50 mm Ml or PT DN wi t h thickness all sizes
Longi t udi nal ) for DN 50 mm over 19 mm Vi sual and

and | ess. for all sizes with t hi cknesses.

t hi ckness 19
mm or |ess.

VWl ded Branch RT for DN over RT for branch over Vi sual for
Connecti ons 50 mm MTI or PT 100 nm DN and all sizes
(Size indicated for DN 50 mm t hi ckness of branch and
is Branch Size) and |ess. over 19 mm Vi sual t hi cknesses.

for all sizes with
branch thi ckness
19 mmor | ess.

Fillet, Socket PT or MI for Visual for all sizes Vi sual for
Wel ds all sizes and and thi cknesses. all sizes and
t hi cknesses. t hi cknesses.
NOTES
1. Thickness refers to pressure boundary wall thickness (such as pipe
wal |, fitting wall, or nozzle wall thickness).

2. Al welds nust be given a visual examination in addition to type of
speci fic nondestructive exam nation specified.

3.  NPS-Noni nal Pipe Size.

4. RT-Radi ographi c exam nati on; MI-magnetic particle exam nation
PT-1iquid penetrant exani nation.

5. RT of branch welds shall be perforned before any nonintegra
reinforcing material is applied.

6. The thickness of buttwelds is defined as the thicker of the two
abutting ends after end preparation.

7. Tenperatures and pressures shown are design.

8. In lieu of radiography of welded branch connections when required
above, liquid penetrant or magnetic particle exam nation is acceptable and,
when used, shall be perforned at the | esser of one-half of the weld thickness
or each 50 nm of weld thickness and all accessible final weld surfaces.

9. For nondestructive exam nation of the pressure retaining conmponent,
refer to the standards listed in applicable code or the manufacturing
speci fications.
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TABLE V
MANDATORY M NI MUM NONDESTRUCTI VE EXAM NATI ONS FOR ASMVE B31.1 PI Pl NG

Tenper atures over Tenper at ures between Al others
750 degrees F and 350 degrees F and
at all pressures. 750 degrees F

i ncl usi ve and at
all pressures over
1052 psi g gage

But t wel ds RT for NPS over RT for over 2 inch Vi sual for
(Grth and 2 inches Ml or PT NPS with thickness all sizes
Longi t udi nal ) for NPS 2 inches over 3/4 inch. and

and | ess. Visual for all t hi cknesses.

sizes with thickness
3/4 inch or |ess.

Wl ded Branch RT for NPS over RT for branch over Vi sual for
Connecti ons 2 inch Ml or PT 4 inch NPS and all sizes
(Size indicated for NPS 2 inch t hi ckness of branch and
is Branch Size) and |ess. over 3/4 inch. t hi cknesses.
Vi sual for
al | sizes with branch
t hi ckness 3/4 inch
or |ess.
Fillet, Socket PT or MI for Visual for all sizes Vi sual for
Wel ds all sizes and and t hi cknesses. all sizes and
t hi cknesses. t hi cknesses.
NOTES:
1. Thickness refers to pressure boundary wall thickness (such as pipe
wal |, fitting wall, or nozzle wall thickness).

2. Al welds nust be given a visual examination in addition to type of
speci fic nondestructive exam nation specified.

3.  NPS-Noni nal Pipe Size.

4. RT-Radi ographi c exam nati on; MI-nmagnetic particle exam nation
PT-1iquid penetrant exani nation.

5. RT of branch welds shall be perforned before any nonintegra
reinforcing material is applied.

6. The thickness of buttwelds is defined as the thicker of the two
abutting ends after end preparation.

7. Tenperatures and pressures shown are design

8. In lieu of radi ography of welded branch connections when required
above, liquid penetrant or magnetic particle exam nation is acceptable and,
when used, shall be performed at the [ esser of one-half of the weld thickness
or each 1/2 inch of weld thickness and all accessible final weld surfaces.

9. For nondestructive exam nation of the pressure retaining conmponent,
refer to the standards listed in applicable code or the manufacturing
speci fications.

-- End of Section --
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