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NOTE: This gui de specification covers the

requi renents for welding of piping and piping system
conponents used for fluids and gases under pressure,
i ncludi ng hydraulic systens.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

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

Conment s, suggestions and reconmended changes for
this gui de specification are wel cone and shoul d be
submtted as a Criteria Change Request (CCR).

*% *% *% *% *% *% *% *% *% *% *% *% *%%

PART 1 GENERAL

1.1 REFERENCES

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 Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
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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.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

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.

AMERI CAN SCCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)

ASNT SNT-TC- 1A (2016) Recommended Practice for Personne
Qualification and Certification in
Nondestructive Testing

ASNT SNT-TC- 1A QA Bk A (2010) Suppl enent to Recommended Practice
No. SNT-TC- 1A ( Q%A Book): Radi ographic
Testing Met hod

ASNT SNT-TC- 1A QA Bk B (2007) Suppl enent to Recommended Practice
SNT- TC- 1A ( Q%A Book): Magnetic Particle
Method

ASNT SNT-TC- 1A QRA Bk C (2011; Text Correction 2011) Supplement to

Recommended Practice No. SNT-TC 1A (QRA
Book): U trasonic Testing Mt hod

ASNT SNT-TC- 1A QA Bk D (2011; Text Correction 2011) Supplenment to
Recommended Practice No. SNT-TC 1A (Q8A
Book): Liquid Penetrant Testing Method

AMERI CAN VELDI NG SCCI ETY ( AWS)

AW A2. 4 (2012) Standard Synbols for Welding
Brazi ng and Nondestructive Examni nation

AWS A3.0M A3.0 (2010) Standard Wl ding Terns and
Definitions

AWS B2.1/B2. 1M (2014; Errata 2015) Specification for
Wl di ng Procedure and Performance
Qualification

AVS QC1 (2016) Specification for AWS Certification

of Wel ding I nspectors

AWS 749.1 (2012) Safety in Wl ding and Cutting and
Al lied Processes

ASME | NTERNATI ONAL ( ASMVE)

ASME B31.1 (2016; Errata 2016) Power Piping
ASME B31. 3 (2016) Process Piping
ASME B31. 4 (2016) Pipeline Transportation Systens for
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Li qui d Hydrocarbons and Qther Liquid

ASME B31.5 (2016) Refrigeration Piping and Heat
Transfer Conponents

ASME B31. 8 (2018; Suppl enent 2018) Gas Transm ssion
and Distribution Piping Systemns

ASME BPVC SEC | (2017) BPVC Section I-Rules for
Constructi on of Power Boilers

ASME BPVC SEC || -C (2017) BPVC Section Il-Materials Part
C- Speci fications for Wl ding Rods
El ectrodes and Filler Metals

ASME BPVC SEC | X (2017; Errata 2018) BPVC Section
| X-Wel di ng, Brazing and Fusing
Qualifications

ASME BPVC SEC V (2017) BPVC Section V-Nondestructive
Examination

1.2 DEFI NI TI ONS AND SYMBCLS

Definitions shall be in accordance with AWs A3. OM A3.0. Synbols shall be
in accordance with AWS A2. 4.

1.3 PERFORVANCE REQUI REMENTS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: If quality control is to be the
responsi bility of the Governnent, delete this
paragraph.

The paragraphs will be edited and bracketed portions
inserted if necessary to ensure proper

i mpl enentati on of the CONTRACTOR QUALI TY CONTROL
PROGRAM  The specification witer or design

engi neer nust indicate how much quality control of
wel ding is needed for each project and who is to be
responsible; i.e., primarily the Contractor or the
Government.

In many cases a project nmay not require 100 percent
testing of welds by NDE nethods. The designer mnust
determ ne the required nmethods and the extent of

i nspection and testing, and nust indicate the extent
in this or other sections of the project
specifications or on the project draw ngs by notes,
NDE synbol s, or other nmeans. The referenced
applicable publications will be used for guidance in
determining i nspection and testing requirenents.

The specifications or drawings nust clearly indicate
which joints require 100 percent NDE inspection

whi ch joints require random NDE i nspection, and

whi ch NDE nethods are to be enpl oyed for each

joint. For randominspection, the draw ngs nust

i ndi cate the location, nunber of joints, and m ni num
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1.

increnent length of weld that will be NDE i nspection
wi t hout predisclosing the exact spots to be

exanm 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 NDE should be del eted fromthese paragraphs and
from paragraph I nspecti on and NDE Per sonnel

Quality of all joint preparation, welding, and exam nation is the
Contractor's responsibility for.
used in the wel ding operations.

*kkk

*
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Clearly identify and record all
The inspection and testing defined in this

mat eri al s

specification are mninumrequirenments. Additional inspection and testing

shal |

be the responsibility of the Contractor when it

to achieve the quality required.

4

SUBMITTALS

*

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkkkkkkkkkkk

NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) 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 O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" following a submittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandat ed sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnmittal
under the SD nunber that best describes the
subnmittal item

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

*%

*% *% *% *% *% *%%
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CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Contro
approval .]J[information only. When used, a designation following the "G
designation identifies the office that will review the submittal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG.  Submit the followi ng in accordance with Section 01 33 00

SUBM TTAL PROCEDURES

SD- 02 Shop Drawi ngs
Pressure Piping; ¢, [____ 1]
SD- 03 Product Data
Wel di ng Operations
SD-07 Certificates
Qualifications
.5 QUALIFICATIONS

Wel di ng procedures, welders, and wel ding operators previously qualified by
test may be accepted for the work without requalification, provided that
all of the following conditions are fulfill ed:

a. Copies of the welding procedures, the procedure qualification test
records, and the wel der and wel di ng operator performance qualification
test records are submtted and approved in accordance w th paragraph
SUBMITTALS.

b. Testing was performed by an approved testing | aboratory or technica
consul tant or by the Contractor's approved quality assurance
organization.

c. The welding procedures, welders, and wel ding operators were qualified
in accordance with ASME BPVC SEC | X, or AW5 B2.1/B2. 1V, AR-2 level; and
base materials, filler naterials, electrodes, equipnent, and processes
conformed to the applicable requirenents of this specification

d. The requirenents of paragraph "Renewal of Qualification" below are net
and records showi ng nane of enployer and period of enploynent using the
process for which qualified are subnitted as evidence of confornance.

.5.1 Wel di ng Procedures Qualification

Record in detail and qualify the Wl ding Procedure Specifications for every
proposed wel di ng procedure. Qualification for each wel di ng procedure shal
conformto the requirenents of [ASME B31.1,] [ASME B31.3,] [ASME B31.4,] [
ASME B31.5,] [ASME B31.8,] and to this specification. The welding
procedures shall specify end preparation for butt welds including cleaning,
al i gnnent, and root openings. Preheat, interpass tenperature control, and
post heat treatnment of welds shall be as required by approved wel ding
procedures, unless otherw se indicated or specified. The type of backing
rings or consumable inserts, if used, shall be described and if they are to
be renoved, the renoval process shall be described. Copies of the welding
procedure specifications and procedure qualification test results for each
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type of welding required shall be submitted in accordance with paragraph
SUBM TTALS. Approval of any procedure does not relieve the Contractor of
the sole responsibility for producing acceptable welds. Wl ding procedures
shall be identified individually and shall be referenced on the detai

drawi ngs or keyed to the contract draw ngs.

.5.2 Wel der and Wl di ng Oper at or Perfornance

Each wel der and wel di ng operator assigned to work shall be qualified in
accordance with [ASME B31.1,] [ASME B31.3,] [ASME B31.4,] [ASME B31.5,] |
ASME B31. 8].

.5.2.1 Certification

Bef ore assigning wel ders or wel ding operators to the work, provide the
Contracting Oficer with their names together with certification that each
i ndividual is performance-qualified as specified. The certification shal
state the type of welding and positions for which each is qualified, the
code and procedure under which each is qualified, date qualified, and the
firmand individual certifying the qualification tests.

.5.2.2 Identification

Identify each particular weld with the personal nunber, letter, or synbol
assigned to each welder or welding operator. To identify welds, witten
records indicating the location of welds nmade by each wel der or wel ding
operator shall be submitted, and each wel der or welding operator shal
apply the personal mark adjacent to the welds using a rubber stanp or
felt-tipped marker with pernmanent, weatherproof ink or other nethods

approved by the Contracting Oficer that do not deformthe nmetal. For seam
wel ds, identification marks shall be placed adjacent to the welds at 1 m3
foot intervals. ldentification by die stanps or electric etchers will not

be al | owed.
.5.2.3 Renewal of Qualification

Requal i fication of a welder or welding operator is required under any of
the followi ng conditions:

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

b. When a welder or welding operator has not welded with any process
during a period of 3 nonths, all the personal qualifications shall be
consi dered expired, including any extended by virtue of a., above.

c. There is specific reason to question the person's ability to make wel ds
that will neet the requirenents of the specifications.

d. The wel der or welding operator was qualified by an enpl oyer, other than
those firns performng work under this contract, and a qualification
test has not been taken within the preceding 12 nonths.

e. Renewal of qualification for a specific welding process under
conditions a., b., and d., above, needs to be nade on only a single
test joint or pipe of any thickness, position, or material to
reestablish the welder's or welding operator's qualification for any
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1

t hi ckness, position, or material covered under previous qualification

5.3 I nspection and NDE Personne
NOTE: If quality control is to be the
responsibility of the Governnent, delete these
paragraphs.
Coordi nate wi th paragraph Performance.
Al'l inspection and NDE personnel shall be qualified in accordance with the

foll owi ng requirenents.

.5.3.1 I nspector Certification

Wel di ng inspectors shall be qualified in accordance with AWS QCL.

.5.3.2 NDE Per sonne

NDE personnel shall be certified, and a witten procedure for the contro
and adm ni strati on of NDE personnel training, exannation, and
certification shall be established. The procedures shall be based on
appropriate specific and general guidelines of training and experience
recommended by ASNT SNT-TC- 1A, [ASNT SNT-TC 1A QA Bk A] [

ASNT SNT-TC- 1A QRA Bk B] [ASNT SNT-TC 1A Q8A Bk C] [and] [

ASNT SNT-TC- 1A QRA Bk L].

6 REGULATORY REQUI REMENTS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: The draw ngs shoul d be checked to ensure that
any suppl enentary information required has been
shown and that there is no conflict between the
drawi ngs and the specifications.

Project drawi ngs rnmust indicate, or text of project
speci fications nmust specify, the welding procedures,
and size, length, type, and location of the welds,
as necessary.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

This section covers the welding of pressure piping systens. Subnit detai
drawi ngs showi ng location, length, and type of welds; and indicating
postwel d heat treatnent and NDE as required. Deviations from applicable
codes, approved procedures, and approved detail drawings will not be
permtted without prior witten approval. Materials or conponents with
wel ds nade offsite will not be accepted if the wel ding does not conformto
the requirenents of this specification, unless otherw se specified.
Devel op procedures for welding all nmetals included in the work. Wl ding
shall not be started until wel ding procedures, welders, and wel ding
operators have been qualified. Qualification testing shall be perforned by
an approved testing | aboratory, or by the Contractor if approved by the
Contracting Officer. Notify the Contracting Officer at |east 24 hours in
advance of the time and place of the tests. \Wen practicable, performthe
qualification tests at or near the worksite. Miintain current records of
the test results obtained in the welding procedure, welding operator,

wel der performance qualifications, and nondestructive exam nation (NDE)
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procedures readily available at the site for exam nation by the Contracting
Oficer. The procedures for nmaking transition welds between different
materi al s or between plates or pipes of different wall thicknesses shall be
qualified. [ASME B31.1,] [ASME B31.3,] [ASME B31.4,] [ASME B31.5,] |

ASME B31.8] requirenents for branch connections may be used in |ieu of
detail ed designs. Unless otherw se specified, the choice of welding
process shall be the responsibility of the Contractor. Safety precautions
shall conformto AWS 749.1

1.7 DELI VERY, STORAGE, AND HANDLI NG
Al filler netals, electrodes, fluxes, and other welding materials shall be
delivered to the site in manufacturers' original packages and stored in a
dry space until used. Packages shall be properly |abeled and designed to
gi ve maxi mum protection fromnoisture and to insure safe handling.

1.7.1 Mat eri al Control

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: |If additional requirements are necessary
regarding limts on out-of-oven exposure tinme, refer
to AWs D1.1/D1. 1M

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Materials shall be stored in a controlled access and cl ean, dry area that
is weathertight and is maintained at a tenperature recommended by the
manuf acturer. The materials shall not be in contact with the fl oor and
shall be stored on wooden pallets or cribbing.

1.7.1.1 Damaged Cont ai ners

Low hydrogen steel electrodes shall be stored in their seal ed shipping
container. |If the seal is damaged during shi pnment or storage, and the
damage is not imrediately detected, the covered el ectrodes in that

contai ner shall be rebaked in accordance with the nmanufacturer's
instructions prior to issuance or shall be discarded. |If a container is
damaged in storage and the damage is witnessed, the el ectrodes fromthat
contai ner shall be imrediately placed in a storage oven. The storage oven
tenperature shall be as recommended by the manufacturer or the wel ding

mat eri al specification.

1.7.1.2 Partial |ssues
When a contai ner of covered el ectrodes is opened and only a portion of the
content is issued, the remaining portion shall, within 1/2 hour, be placed
in a storage oven.

1.7.2 Damaged Material s
Material s which are damaged shall be discarded. Covered el ectrodes which
are oil or water-soaked, dirty, or on which the flux has separated fromthe
wire shall be discarded

PART 2 PRODUCTS

2.1 MATERIALS

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk

NOTE: Normally, selection of the electrodes is done
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by the Contractor. |In special cases, if the

sel ection of the proper electrode is critical to the
design, the designer may specify the electrodes to
be used. In special cases it also nmay be necessary
to specify the wel ding process.

*% *% *% *% *% *% *% *% *% *% *%%

Provi de wel ding materials which conply with ASME BPVC SEC I |-C. Welding
equi prent, el ectrodes, welding wire, and fluxes shall be capable of
produci ng satisfactory wel ds when used by a qualified welder or welding
operator using qualified welding procedures.

PART 3 EXECUTI ON

3.

1 VEELDI NG OPERATI ONS

Perform wel ding in accordance with qualified procedures using qualified

wel ders and wel ding operators. Submt detail ed procedures which define

met hods of conpliance to contract draw ngs and specifications. Inspection
and material procurenent records. Systemand material testing and
certification records. Witten records and draw ngs indicating |ocation of
wel ds made by each wel der or wel di ng operator

Wel di ng shall not be done when the quality of the conpleted weld could be
i mpaired by the prevailing working or weather conditions. The Contracting
Oficer will detern ne when weat her or working conditions are unsuitable
for welding. Welding of hangers, supports, and plates to structural
menbers shall conformto Section 05 05 23.16 STRUCTURAL WELDI NG

1.1 Base Metal Preparation

Oxy-fuel cutting shall not be used on austenitic stainless steel or
nonferrous materials.

1.2 Weld Joint Fit-Up

Parts that are to be joined by welding shall be fitted, aligned, and
retained in position during the wel ding operation by the use of bars,

jacks, clanps, or other nechanical fixtures. Wlded tenporary attachments
shal |l not be used except when it is inpractical to use mechanica

fixtures. Wen tenporary attachnents are used, they shall be the sane
material as the base nmetal, and shall be conpletely renoved by grinding or
thermal cutting after the welding operation is conpleted. |If therm
cutting is used, the attachnent shall be cut to not less than 6 nm 1/4 inch
fromthe nmenber and the bal ance renoved by grinding. After the tenporary
attachnent has been renoved, the area shall be visually examn ned.

. 1.3 Preheat and | nterpass Tenperatures

Preheat tenperatures shall neet the requirenents specified by [ ASME B31. 1)]
[ ASME B31.3,] [ASME B31.4,] [ASME B31.5,] [ASME B31.8]. However, in no
case shall the preheat be bel ow 10 degrees C 50 degrees F for ferritic
steel or austenitic stainless steel, or 0 degrees C 32 degrees F for
nonferrous alloys. The nmaxi numinterpass tenperatures shall not exceed 149
degrees C 300 degrees F for austenitic stainless steels, nickel alloys, and
copper alloys; and 260 degrees C 500 degrees F for carbon steels. Preheat
techni ques shall be such as to ensure that the full thickness of the weld
joint preparation and/or adjacent base nmaterial, at least 75 mm 3 inches in
all directions, is at the specified tenperature. Preheating by induction
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or resistance nethods is preferred. Wen flane heating is used, only a
neutral flame shall be enployed. Oxy-fuel heating shall not be used on
austenitic stainless steel or nickel-alloy materials; however, air-fuel
heating is acceptable if controlled to insure that the surface tenperature
does not exceed 66 degrees C 150 degrees F. Interpass tenperatures shal

be checked on the surface of the conponent within 25 mMm 1 inch of the weld
groove and at the starting |location of the next weld pass, and for a

di stance of about 150 nm 6 i nches ahead of the weld, but not on the area to
be wel ded.

.1.4 Production Wel ding Instructions

a. Welding shall not be done when the anbient tenperature is |ower than
m nus 18 degrees C O degree F.

b. Welding is not permitted on surfaces that are wet or covered with ice,
when snow or rain is falling on the surfaces to be wel ded, or during
peri ods of high w nds, unless the welders and the work are properly
protected.

c. Gases for purging and shielding shall be welding grade and shall have a
dew poi nt of minus 40 degrees C m nus 40 degrees F or | ower.

d. Back purges are required for austenitic stainless steels and nonferrous
al | oys wel ded fromone side and shall be set up such that the flow of
gas fromthe inlet to the outlet orifice passes across the area to be
wel ded. The oxygen content of the gas exiting fromthe purge vent
shall be less than 2 percent prior to welding.

e. The purge on groove wel ds shall be mmintained for at |east three |ayers
or 5 mm 3/16 inch.

f. Renovable purge dammaterials shall be nmade of expandable or flexible
pl ugs, such as plexiglass, plywod (which shall be dry when used),
etc. Wod dans shall be kiln-dried quality. Nonrenovable purge dans
and purge dam adhesi ves shall be nade of water soluble nmaterials.
Purge dans shall not be made of polyvinyl alcohol

g. Any welding process which requires the use of external gas shielding
shall not be done in a draft or wind unless the weld area is protected
by a shelter. This shelter shall be of material and shape appropriate
to reduce wind velocity in the vicinity of the weld to a maxi nrum of 8
km hour 5 nph (440 fpn).

h. Welding of lowalloy and hardenabl e high-alloy steels may be
interrupted provided a mininumof at |least 10 mm 3/8 inch thickness of
wel d deposit or 25 percent of the weld groove is filled, whichever is
greater, and the preheat tenperature is maintained during the tine that
welding is interrupted. |If the tenperature falls below the m ni num
preheat tenperature before all wel ding has been conpleted on a joint,
or, where required, before post weld heat treatnment, a |iquid penetrant
or magnetic particle exam nation shall be performed to insure sound
deposited nmetal before reheating. WlIlding of other nmaterials may be
interrupted without restriction provided a visual inspectionis
perfornmed before welding is resuned.

i. Tack welds to be incorporated in the final welds shall have their ends

tapered by grinding or welding technique. Tack welds that are cracked
or defective shall be renmoved and the groove shall be retacked prior to
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wel ding. Tenporary tack wel ds shall be renbved, the surface ground
snoot h, and visually inspected. For |owalloy and hardenabl e

hi gh-all oy steels, the area shall be magnetic particle exanination
inspected.

j. When joining ferritic steel pressure piping conponents to austenitic
stai nl ess steel pressure piping conponents and postwel d heat treatnent
is required, the follow ng requirenments apply:

(1) The weld-end preps of ferritic steel conponents, which are to be
wel ded to austenitic stainless steel, shall be buttered with one
of the following weld filler netals and shall conformto the
specified requirenents: ASME BPVC SEC | I-C, SFA 5. 14,
Classification ERNiCr-3; or ASME BPVC SEC I1-C, SFA 5.11
Cl assification EN CrFe-2.

(2) The ferritic steel weld-end prep shall be buttered, receive a
postwel d heat treatnent as required by [ASME B31.1,] [ASME B31. 3)]
[ ASME B31.4,] [ASME B31.5,] [ASME B31.8] and then be machined with
the applicabl e wel d-end preparation. After machining, the
buttered layer shall be a nminimumof 6 nm1/4 inch thick

(3) Pressure piping transition joints shall be conpleted using
ERNi Cr-3 or ENNCrFe-2 weld filler netals. No further postweld
heat treatnent shall be perforned.

k. When joining ferritic steel pressure piping conmponents to austenitic
stai nl ess steel pressure piping components and postwel d heat treatnent
is not required, prepare and weld the joint using either ERNi Cr-3 or
ENi CrFe-2 filler netals. For service tenperatures of 93 degrees C 200
degrees F or less, stainless filler netal 309 ASME BPVC SEC I1-C, SFA
5.4 or 5.9 is permissible in lieu of the nickel-based all oys.

. Ginding of conpleted welds is to be perforned only to the extent
required for NDE, including any inservice exam nation, and to provide
weld reinforcement within the requirenents of [ASME B31.1,] [ASME B31l. 3]
[ASME B31.4,] [ASME B31.5,] [ASME B31.8]. |If the surface of the weld
requires grinding, reducing the weld or base material below the mininum
requi red thickness shall be avoided. M nimmweld externa
rei nforcement shall be flush between external surfaces.

.1.5 Post wel d Heat Treat nent

a. Postweld heat treatnent shall be perforned in accordance with [
ASME B31.1,] [ASME B31.3,] [ASME B31.4,] [ASME B31.5,] [ASME B31.38].
Tenperatures for | ocal postweld heat treatnent shall be neasured
continuously by thernocouples in contact with the wel dnent.

b. Postweld heat treatnent of |owalloy steels, when required, shall be
performed i nmedi ately upon conpl etion of welding and prior to the
tenperature of the weld falling below the preheat tenperature.

However, postweld heat treatment nmay be postponed after the conpletion
of the weld, if, inmrediately after the weld is conpleted, it is

mai ntai ned at a mninumtenperature of 149 degrees C 300 degrees F or
t he preheat tenperature, whichever is greater, for 2 hours per 25 nm

i nch of weld thickness.

c. For lowalloy steels, the cooling rates shall be such that tenper
enbrittlement is avoi ded.
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be devel oped and
The table

The information presented

Speci fic project

3.2 EXAM NATI ONS, | NSPECTI ONS, AND TESTS
NOTE: Coordi nate with paragraph Perfornance.
I nformation based on the table nust
i ncluded in each project specification
nmust clearly define the systens to be inspected and
the type of NDE required.
in TABLE | is based on ASME B31. 1.
requi renents nay necessitate revision or expansion
In no case shall the degree of testing and type of
NDE be |l ess than that required by the standard
applicable to the work.

Vi sual and NDE shall be performed [by the Governnent]

to detect surface and interna
services of a qualified comercia
approved by the Contracting Oficer,
wel d passes,
[ magnetic particle]

t echni ca

wel ds shal |l be vi

consul tant,
enpl oyed by the Contractor.]

Al l
sual Iy i nspect ed.

[1iquid penetrant] exam nation shal

[ Radi ographi c] [Liquid penetrant]

exam nati on shal

testing indicates defects in a weld joint,

tack wel ds,

di scontinuities in conpleted welds.
i nspection or testing |aboratory or

I n addition,

[by the Contractor]
[ The

shal | be
and conpl et ed

be perforned on root passes.

[ Magnetic particle]

be required as indicated in TABLE |

the wel d shal

[or] [Utrasonic]
When inspection and
be repaired by a

qualified welder in accordance w th paragraph CORRECTI ONS AND REPAI RS

TABLE |. MANDATORY M NI MUM NONDESTRUCTI VE EXAM NATI ONS
Type Vel d Pi pi ng Servi ce Conditions and Nondestructive Test
Tenper at ures over Tenperatures between |[All others
400 degrees C 750 177 degrees C 350
degrees F and at all |degrees F and 400
pressures degrees C 750
degrees F inclusive
and at pressures
above 7100 kPa 1025
psig
Butt Welds (Grth RT for NPS over 50 mmRT for over 50 mm 2 Visual for all
and Longi t udi nal) 2 inches MI or PT inches NPS with si zes and

for NPS 50 mm 2
i nches and | ess

t hi ckness over 20 nm
3/4 inch. Visual for
all sizes with

t hi ckness 20 mm 3/ 4

inch or |ess.

thicknesses
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TABLE |. MANDATORY M NI MUM NONDESTRUCTI VE EXAM NATI ONS

Type Vel d Pi pi ng Service Conditions and Nondestructive Test

Wl ded Branch RT for NPS over 100 RT for over 100 nm 4 |Visual for all
Conncetions (Size mm 4 inches MI or PT |inches NPS with si zes and

i ndicated is branch for NPS 100 nm 4 t hi ckness over 20 nm |thicknesses
size) (See Note 7) i nches and | ess 3/4 inch. Visual for

all sizes with
t hi ckness 20 nmm 3/ 4
inch or |ess.

Fillet, Socket PT or MI for all Visual for all sizes |Visual for all
Attachment and Seal si zes and thi cknesses|and thi cknesses si zes and
Welds thicknesses

NOTES TO TABLE |

(1) Al welds rmust be given a visual exami nation in addition to type of specific
nondestructive exam nation specified.

(2) NPS - nomi nal pipe size.

(3) RT - Radiographic exam nation; MI - magnetic particle exam nation; PT - liquid
penetrant exani nation.

(4) RT of branch welds shall be performed before any nonintegral reinforcing naterial
is applied.

(5) The thickness of butt welds is defined as the thicker of the two abutting ends
after end preparation.

(6) Tenmperatures and pressures shown are design.

(7) In lieu of radi ography of wel ded branch connecti ons when required above, |iquid
penetrant or magnetic particle exam nation is acceptabl e and, when used, shall be
perfornmed at the | esser of one half of the weld thickness or each 13 mm 1/2 inch of
wel d thickness and all accessible final weld surfaces.

(8) For nondestructive exam nation of the pressure retaining conponent, refer to the
standards listed in applicable code or the manufacturing specifications.

(9) Fillet welds not exceeding 6 nm 1/4 inch throat thickness which are used for the
per manent attachment of nonpressure retaining parts are exenpt fromthe PT or MI
requi rements of the above table.

3.2.1 Random NDE Testi ng

*% *% *% *% *% *% *% *% *% *% *% *% *%

NOTE: Coordi nate with paragraph Perfornance.

Thi s paragraph will be del eted when the Contractor
is not required to performrandominspection. Edit
to delete any |isted NDE net hod which is

i napplicable. Insert a nunber from1l to 99 for
percent of welds to be randominspected; 10 percent
i s recomended for nost projects.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhkhkkkkkkkkkkkkkkkk

When random [radi ographic] [liquid penetrant] [magnetic particle] [or]
[ultrasonic] exam nation is required, test a mninmmof | ] percent of
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the total length or nunber of piping welds. The welds inspected shall be

sel ected random y, but the selection shall include an examnination of welds
made by each wel ding operator or welder. |f the randomtesting reveals
that any welds fail to nmeet mininumaquality requirenments, an additiona
[ ] percent of the welds in that sane group shall be inspected. |If all

of the additional welds inspected neet the quality requirenents, the entire
group of welds represented shall be accepted and the defective welds shal
be repaired. |If any of the additional welds inspected also fail to neet
the quality requirenents, that entire group of welds shall be rejected.

The rejected welds shall be renoved and rewel ded, or the rejected welds
shal | be 100 percent inspected and all defective weld areas renoved and
rewelded.

. 2.2 Vi sual | nspection
Weld joints shall be inspected visually as follows:
.2.2.1 Bef ore Wl di ng

For conpliance with requirements for joint preparation, placenent of
backing rings or consumable inserts, alignment and fit-up, and cl eanli ness.

.2.2.2 During Wel ding
For cracks and confornmance to the qualified wel ding procedure.
.2.2.3 After Vel ding

For cracks, contour and finish, bead reinforcenent, undercutting, overlap
and size of fillet welds.

. 2.3 NDE Testi ng

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

NOTE: Delete any NDE nethod not required. |If
magnetic particle inspection is required, specify
whet her wet or dry particle method is appropriate.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkkkhkhkhkkkkkkkkk

NDE shall be in accordance with witten procedures. Procedures for
[radi ographic] [liquid penetrant] [magnetic particle] [or] [ultrasonic]
tests and nmethods shall conformto ASME BPVC SEC V. The approved procedure

shal | be denonstrated to the satisfaction of the Contracting Officer. In
addition to the information required in ASME BPVC SEC V, the witten
procedures shall include the tining of the NDE in relation to the welding

operations and safety precautions.
. 2.4 I nspection and Tests by the Governnent

The Governnent will performinspection and suppl emental nondestructive or
destructive tests as deened necessary. The cost of supplenental NDE will
be borne by the Government. The correction and repair of defects and the
reexam nation of weld repairs shall be perforned by the Contractor at no
additional cost to the Governnment. Inspection and tests will be perforned
as required for visual inspection and NDE, except that destructive tests
may be required al so. Wen destructive tests are ordered by the
Contracting Oficer and performed by the Contractor, and the specinmens or
ot her suppl enental exam nations indicate that the materials and workmanship
do not conformto the contract requirenments, the cost of the tests,
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corrections, and repairs shall be borne by the Contractor. Wen the

speci mens or other suppl enental exam nations of destructive tests indicate
that materials or workmanship do conformto the specification requirenents,
the cost of the tests and repairs will be borne by the Governnent. When
destructive tests are nade, repairs shall be made by qualified welders or
wel di ng operators using welding procedures which will develop the ful
strength of the nmenbers cut. Wl ding shall be subject to inspection and
tests in the mll, shop, and field. When materials or workmanship do not
conformto the specification requirenments, the work may be rejected at any
time before final acceptance of the system containing the wel dment.

.3 ACCEPTANCE STANDARDS

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

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

Eval uations of indications, as given in ASVE B3l. 1,
are applicable to these standards. Specific project
design requirenments nay necessitate revision or
expansion to cover different items of work and
varyi ng standards of acceptance. |In no case shal
the acceptance criteria be | ess conservative than
the criteria specified by the standard applicable to
the work. The 5 nmm 3/16 inch dinension specified in
sub itemc is based on TABLE 127.4.2 of ASME B31l.1
for tenperatures | ess than 177 degrees C 350 degrees
F and thicknesses less than 25 mm 1 inch. |f actua
condi tions exceed these limts, this requirenment
shal | be expanded or revised as required.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

.3.1  Visual

The foll owing indications are unacceptabl e:

a. Cracks.

b. Undercut on surface which is greater than 1 nm 1/32 inch deep
c. Weld reinforcement greater than 5 nm 3/16 inch

d. Lack of fusion on surface.

e. Inconplete penetration (applies only when inside surface is readily
accessible).

f. Convexity of fillet weld surface greater than 10 percent of |ongest |eg
plus 0.76 nm 0. 03 inch.

g. Concavity in groove wel ds.
h. Concavity in fillet welds greater than 2 mm 1/16 inch

i. Fillet weld size less than indicated or greater than 1.25 tinmes the
mnimumindicated fillet leg | ength.

.3.2 Magnetic Particle Exami nation

The followi ng relevant indications are unacceptabl e:
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a. Any cracks and linear indications.
b. Rounded indications with di nensions greater than 5 mm 3/16 i nch

c. Four or nore rounded indications in a line separated by 2 mm 1/ 16 i nch
or | ess edge-to-edge.

d. Ten or nore rounded indications in any 3870 square mm 6 square inches
of surface with the major dinmension of this area not to exceed 150 nm 6
inches with the area taken in the nost unfavorable |ocation relative to
t he indications being eval uat ed.

.3.3 Li qui d Penetrant Exami nation

I ndications with maj or dinmensions greater than 2 nm 1/16 of an inch shal
be considered relevant. The follow ng relevant indications are
unacceptable:

a. Any cracks or linear indications.

b. Rounded indications wi th dinensions greater than 5 nm 3/16 inch

c. Four or nore rounded indications in a line separated by 2 mm 1/ 16 i nch
or | ess edge-to-edge.

d. Ten or nore rounded indications in any 3870 square mm 6 square inches
of surface with the major dinmension of this area not to exceed 150 nm 6
inches with the area taken in the nost unfavorable location relative to
t he indications being eval uat ed.

.3.4 Radiography

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

a. Porosity in excess of that shown as acceptable in ASVE BPVC SEC |
Appendi x A-250.

b. Any type of crack or zone of inconplete fusion or penetration
c. Any other elongated indication which has a length greater than:

(1) 6 mm1/4 inch for "t" up to 19 nm 3/4 inch inclusive. Were "t",
here and bel ow, pertains to the thickness of the weld being
exanmned; if a weld joins two nenbers having different thickness
at the weld, "t" is the thinner of these two thicknesses.

(2) 1/3 "t" for "t" from19 mm3/4 inch to 57 mm 2-1/4 inch
inclusive.

(3) 19 Mm 3/4 inch for "t" over 57 nm 2-1/4 inch
d. Any group of indications in line that have an aggregate | ength greater
than "t" in a length of "12t", except where the di stance between the

successi ve indications exceeds 6L where L is the longest indication in
t he group.
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3.

3.5 U trasoni ¢ Exam nati on

Where discontinuities are interpreted to be cracks, lack of fusion, and

i nconpl ete penetration, they are unacceptabl e regardl ess of |ength.

Li near-type discontinuities are unacceptable if the anplitude exceeds the
reference level and discontinuities have | engths which exceed the follow ng:

a. 6 m1/4 inch for "t" up to 19 mm 3/4 inch. Were "t", here and bel ow,
is the thickness of the weld being examined; if the weld joins two
nmenbers having different thicknesses at the weld, "t" is the thinner of
these two thicknesses.

b. 8 Mm 1/3 inch for "t" from19 to 57 mMm 3/4 to 2-1/4 inch

c. 19 Mm3/4 inch for "t" over 57 mm 2-1/4 inch

.4 CORRECTI ONS AND REPAI RS

Def ects shall be renpoved and repaired as specified in [ASME B31.1,] |
ASME B31.3,] [ASME B31.4,] [ASME B31.5,] [ASME B31.8] unl ess otherw se
specified. Disqualifying defects discovered between wel d passes shall be
repaired before additional weld material is deposited. Wherever a defect
is renoved, and repair by welding is not required, the affected area shal
be bl ended into the surrounding surface elimnating sharp notches,
crevices, or corners. After defect renoval is conplete and before

rewel ding, the area shall be examined by the same test method which first
reveal ed the defect to ensure that the defect has been elinminated. After
rewel ding, the repaired area shall be reexam ned by the same test nethod
originally used for that area. Any indication of a defect shall be
regarded as a defect unless reevaluation by NDE or by surface conditioning
shows that no disqualifying defects are present. The use of any foreign
material to mask, fill in, seal, or disguise welding defects will not be
permitted.

-- End of Section --
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