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NOTE: This gui de specification covers the

requi renents for welding of piping and piping system
conponents used for petroleum oil and |ubricants
(POL) under pressure, including nodification to

exi sting hydrant fueling systens. New hydrant fueling
systens are not covered by this specification

The followi ng guidance is offered the designer. ASME
B31.3 - Chenical Plant and Petrol eum Refinery Piping
is applied to on-installation POL farm and fue

di stribution systens. ASME B31.4 - Pipeline
Transportation Systens for Liquid Hydrocarbons and

O her Liquids applies to off-installation transport
pi pelines or pipelines delivering fuel to the
installation.

Use of el ectronic communication is encouraged.

Adhere to UFC 1-300-02 Unified Facilities CGuide
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
items, choose applicable iten(s) or insert
appropriate information. Brackets are used in the
text to indicate designer choices or |ocations where
text must be supplied by the designer.

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submtted as a Criteria Change Request (CCR).
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
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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. Do
not use the Reference Wzard' s Check Reference
feature to update the issue dates, as this docunent
is specific to the standards listed. This guide
specification will be updated when the standards are
updated.

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.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

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.

AVERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)
ASNT SNT-TC 1A (2016) Recommended Practice for Personne
Qualification and Certification in
Nondestructive Testing

AMERI CAN VELDI NG SOCI ETY ( AWG)

AW A2. 4 (2012) Standard Synbols for Wl ding
Brazi ng and Nondestructive Exam nation

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

AWS A5. 1/ A5. 1M (2012) Specification for Carbon Stee

El ectrodes for Shielded Metal Arc Wl ding

AWS A5. 10/ A5. 10M (2017) weldi ng Consunables - Wre
El ectrodes, Wres and Rods for Welding of
Al unmi num and Al uni num Al | oys -
Classification

AWS A5. 18/ A5. 18M (2005) Carbon Steel Filler Metals for Gas
Shi el ded Arc Wl di ng

AWS A5. 22/ A5. 22M (2012) Specification for Stainless Stee
Fl ux Cored and Metal Cored Welding
El ectrodes and Rods

AWS A5. 3/ A5. 3M (1999; R 2007) Specification for Al um num

and Alum num Al l oy El ectrodes for Shiel ded
Metal Arc Vel ding
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AWS A5. 32/ A5. 32M (2011) Specification for Wl ding Shielding
Gases

AWS A5. 36/ A5. 36M (2016) Specification for Carbon and
Low Al l oy Steel Flux Cored El ectrodes for
Fl ux Cored Arc Welding and Metal Cored
El ectrodes for Gas Metal Arc Wl ding

AWS A5. 4/ A5. 4M (2012) Specification for Stainless Steel
El ectrodes for Shielded Metal Arc Wl ding

AWS A5. 9/ A5. 9M (2017) wel di ng Consunabl es-Wre
El ectrodes, Strip El ectrodes, Wres, and
Rods for Arc Wl ding of Stainless and Heat
Resisting Steels- dassification

AWS C5.5/C5. 5M (2003) Recommended Practices for Gas
Tungsten Arc Wl ding

AWS D1.1/D1. 1M (2015; Errata 1 2015; Errata 2 2016)
Structural Wl ding Code - Steel

AWS D10. 10/ D10. 10M (1999; R 2009) Recommended Practices for
Local Heating of Welds in Piping and Tubi ng

AWS D10.11M D10. 11 (2007) Cuide for Root Pass Wl ding of Pipe
Wt hout Backi ng

AWS D10. 12M D10. 12 (2000) Quideline for Wlding MId Steel
Pipe

AWS D10. 4 (1986; R 2000) Recommended Practices for

Vel di ng Austenitic Chrom um N ckel
Stai nl ess Steel Piping and Tubing

AWS D10. 7/ D10. 7M (2008) Guide for the Gas Shielded Arc
Wel di ng of Al um num and Al um num Al | oy Pi pe

AVS QC1 (2016) Specification for AWNS Certification
of Wel ding Inspectors

AVWS VHB- 4. 8 (1998) Wel di ng Handbook, Volume 4 -
Materials and Applications Part 2

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

ASME | NTERNATI ONAL ( ASMVE)

ASME B31. 3 (2016) Process Piping

ASME B31. 4 (2016) Pipeline Transportation Systens for
Li qui d Hydrocarbons and Qther Liquid

ASME BPVC SEC V (2010) BPVC Section V-Nondestructive
Examination
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ASTM | NTERNATI ONAL ( ASTM

ASTM E329 (2014a) Standard Specification for
Agenci es Engaged in the Testing and/or
| nspection of Materials Used in

Construction

ASTM E94/ E94M (2017) Standard Guide for Radi ographic
Exami nati on Usi ng I ndustrial Radiographic
Film

U S. NAVAL SEA SYSTEMS COVMAND ( NAVSEA)

NAVSEA T9074- AS-d B- 010/ 271 (1999; Notice 1) Requirenents for
Nondest ructive Testing Methods

1.2 DEFINITIONS
Definitions shall be in accordance with AW A3. OM A3.0 except as foll ows:
a. Weld slag is defined as the crystalline residue renmaining on the weld

surface following a weld procedure which uses flux as a shielding
method.

b. POL service piping consists of piping and conponents used for
petrol eum oil and lubricants (POL) under pressure or gravity force
i ncluding nodifications to existing hydrant fueling systens.

1.3 SUBMITTALS

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

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

System Only add a “G’ to an item if the
submittal is sufficiently inportant or conplex in
context of the project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submttal tags may be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment 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
projects.

Use the "S" classification only in SD-11 C oseout

SECTI ON 33 52 90.00 20 Page 6



Submittals. The "S" following a submttal item

i ndicates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

Submittal itens not designated with a "G' are

consi dered as being for information only for Arny
projects and for Contractor Quality Control approval
for Navy projects.

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

Governnment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval . ][for information only. When used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Governnment.] 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 following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 01 Preconstruction Submittals
Wel di ng procedure qualification;; C[, | 1]
Wl di ng Operations;; C[, | 11

Det ai | ed procedures whi ch define nmethods of conpliance to
contract drawi ngs and specifications.

SD- 02 Shop Drawi ngs

POL Service Piping;; ¢, | 11
Detail drawi ngs showing |ocation, |ength, and type of welds; and

i ndi cating preweld and postwel d heat treatnment and NDE as
required. The drawi ngs shall show the wel di ng procedure
specification (WPS) to be used at each weld | ocation.
Pigging Plan;; C[, [____ 1]

SD-06 Test Reports
Vel di ng Reports

Witten records and draw ngs indicating |ocation of welds nade
by each wel der or wel di ng operator.

Exani nations, |nspections and Tests
SD-07 Certificates
Qualifications;; ¢, [____ 1]
Wel der and wel di ng operator perfornance qualification
certificates. Welding inspectors and NDE personnel certificates.

Qualifications of testing |aboratory or the Contractor's quality
assurance organi zation.
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1

4 GENERAL REQUI REMENTS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

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

Project drawi ngs nmust indicate, or text of project
speci fications must specify, the welding procedures,
and size, length, type, and location of the welds,
as necessary. Project draw ngs and/or
specifications nust indicate that factory applied

i nternal and external coatings be stopped one (1)
inch froma girth weld | eaving a 2" uncoated area
for wel di ng.

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

This section covers the welding of Petroleum Q1| and Lubricant (PQL)
Service systens. Deviations from applicable codes, approved procedures,
and approved detail drawings will not be permitted without prior witten
approval by the Contracting Oficer. Materials or conponents wth welds
made offsite will not be accepted if the welding does not conformto the
requirenents of this specification, unless otherw se specified. Procedures
shal | be devel oped by the Contractor for welding all netals included in the
work. Welding shall not be started until welding procedures, welders, and
wel di ng operators have been qualified. Qualification testing shall be
performed by an approved testing | aboratory, or by the Contractor if
approved by the Contracting Oficer. Costs of such testing shall be borne
by the Contractor. The Contracting O ficer shall be notified at least 1
week in advance of the tine and place of the tests. |If the Contracting
Oficer elects to witness the tests, the qualification tests shall be
performed at or near the worksite. The Contractor shall maintain current
records of the test results obtained in the welding procedure, welding
operator, welder performance qualifications, and nondestructive exam nation
(NDE) procedures readily available at the site for exam nation by the
Contracting Officer. The procedures for making transition welds between
different materials or between plates or pipes of different wal

t hi cknesses shall be qualified. Unless otherw se specified, the choice of
wel di ng process shall be the responsibility of the Contractor

5 PERFORMANCE

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE:

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 rmnust
determ ne the required nmethods and the extent of

i nspection and testing, and nust indicate the extent
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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
determ ning i nspection and testing requirenents.

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

(all underground joints require 100 percent

Radi ographic Testing (RT) which joints require
random NDE i nspection, and which NDE net hods are to
be enpl oyed for each joint.

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

The Contractor shall be responsible for the quality of all joint
preparation, welding, and examination. Al materials used in the welding
operations shall be clearly identified and recorded. The inspection and
testing defined in this specification are m ninmumrequirenents. Additiona
i nspection and testing shall be the responsibility of the Contractor when
he deenms it necessary to achieve the quality required.

.6 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 procedure specifications, the welding procedure
qualification record, and the wel der and wel di ng oper at or
certifications are subnmitted and approved in accordance w th paragraph
SUBMITTALS.

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

c. The welding procedures, welders, and wel ding operators were qualified
in accordance with [ASME B31.3], [ASME B31l.4], and base naterial s,
filler materials, electrodes, equi pnent, and processes conforned to the
applicable requirements of this specification

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

.6.1 Wl di ng Operations

The Contractor shall provide a description of how the critical welding
operations will be acconplished. Provide the welding procedures to be used
for each operation, the sequence of welding to mninize heat distortion
sequence of wel ding piping sections both in the trench and outside, machine
wel ding if used, and nultiple welders on same pipe weld.

.6.2 Wel di ng Procedure Specification and Qualification Records
The Contractor shall record in detail and shall qualify the Wl ding
Procedure Specifications for every proposed wel di ng procedure.

Qualification for each wel ding procedure shall conformto the requirenents
of [ASME B31.3,] [ASME B31.4,] and to this specification. The welding
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procedures shall specify back purge gas requirenents, end preparation for
butt wel ds including cleaning, alignnent, and root openings. Preheat,

i nterpass tenmperature control, and postheat treatnent of welds shall be as
required by approved wel di ng procedures, unless otherw se indicated or
specified. Copies of the welding procedure specifications and weld
procedure qualification record results for each type of welding required
shal |l be subnmitted in accordance w th paragraph SUBM TTALS. Approval of
any procedure does not relieve the Contractor of the sole responsibility
for producing acceptable welds. Welding procedures shall be identified

i ndividually and shall be referenced on the PCL service piping shop
drawings.

.6.3 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 B31.3,] [ ASME B3l.4].

.6.3.1 Certification

Bef ore assigning wel ders or welding operators to the work, the Contractor
shal | provide the Contracting Oficer with their names together with
certification that each individual is performance-qualified as specified.
The certification shall state the type of wel ding and positions for which
each is qualified, the code and wel di ng procedure specification under which
each is qualified, date qualified, and the firmand individual certifying
the qualification tests. The Contractor shall provide a summary table
showi ng all welders and the WPS with which they are qualified to weld.

.6.3.2 Identification

Each particular weld shall be identified with the personal nunber, letter,
or synbol assigned to each welder or welding operator. To identify welds,
witten records indicating the location of welds made by each wel der or
wel di ng operator shall be subnmitted, and each wel der or wel di ng operator
shal | apply the personal nmark 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 netal.
Identification by die stanps or electric etchers will not be all owed.

.6.3.3 Renewal of Qualification

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

a. Wuen a welder or welding operator has not used the specific welding
procedure 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 anot her
wel di ng procedure.

b. Wen a welder or welding operator has not welded with any procedure
during a period of 3 nonths, all the personal qualifications shall be
consi dered expired, including any extension 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 firnms performng work under this contract, and a qualification
test has not been taken within the preceding 12 nonths.
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1

e. Renewal of qualification for a specific welding procedure under
conditions a., b., and d., above, needs to be nade on only a single
test joint or pipe of a thickness, position, or material required by
t he wel di ng procedure specifications to reestablish the welder's or
wel di ng operator's qualification for the previous qualification

6.4 Test Reports
Test reports shall consist of the follow ng.

a. Records nade by the AWS certified inspector for all duties perforned
per paragraph 4.2 of AWS QCl1.

b. Al NDE (radiograph, ultrasound, etc.) reports with unique weld ID for
each wel d tested

c. "Weld Maps". These maps/drawi ngs correlate the shop draw ngs subnmitted
to the NDE reports. The NDE report that shows a weld nunber as
acceptable is correlated with weld nunber on the draw ngs.

d. Provide the location of each weld, what procedure was used, which
wel der did the weld, the results of the visual test, and the results of
t he NDE.

.6.5 I nspection and NDE Personne

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE:
Coordi nate with paragraph Performance.

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

Al'l inspection and NDE personnel shall be qualified in accordance with the
foll owi ng requirenents. The contractor shall subnmit the qualifications of
all the testing personnel that will performall field tests for review by
the Contracting Oficer. The qualifications of all personnel on the job
site that will performwelding inspections and NDE shall be submitted for
approval. Al inspectors and NDE personnel shall have a minimum of one (1)
year experience inspecting the piping material being used and five (5)
years in mlitary or comrercial aircraft hydrant fueling systenms or truck
fueling systens, petroleumrefineries, power generating plants, or chemca
process pl ants.

.6.5.1 I nspector Certification

Wel di ng inspectors shall be qualified in accordance with [ AWS QC1][
ASME B31.3, Chapter VI].

.6.5.2 NDE Per sonne

NDE personnel shall be certified in accordance with Chapter VI, ASME B31.3
for each NDE procedure he is required to use, and a witten procedure for
the control and admi nistration of NDE personnel training, exan nation, and
certification shall be established. The procedures shall be based on
appropriate specific and general guidelines of training and experience
recomended by ASNT SNT-TC- 1A.
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1.6.5.3 Testing Agency

The testing agency, testing | aboratory, technical consultant or
contractor's approved quality assurance organi zati on shall neet the
requi renents of ASTM E329

1.7 DELI VERY, STORAGE, AND HANDLI NG
Al filler netals, electrodes, 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

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

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

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Materials shall be stored in a controlled access and clean, dry area that
is weathertight and is nmaintained at a tenperature recommended by the
manufacturer. The materials shall not be in contact with the floor and
shal |l 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 pnent or storage, and the
damage is not inmmediately detected, the covered el ectrodes in that
contai ner shall be rebaked in accordance with the manufacturer'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 inmrediately placed in a storage oven. The storage oven
tenperature shall be as recommended by the manufacturer or the welding

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]; [within
the limts established by AWS D1.1/D1. 1M be placed in a storage oven

1.7.2 Damaged Material s
Mat eri al s which are danmaged 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.

1.8 SYMBOLS
Synbol s shall be in accordance with AW A2. 4.

1.9 SAFETY

Saf ety precautions shall conformto AWS 749.1
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PART 2 PRODUCTS

2.1 WELDI NG MATERI ALS
NOTE: Normally, selection of the electrodes is done
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.
The sel ection of electrodes should be linited to non
covered for all root passes. Covered el ectrodes nay
be allowed for fill passes after the root pass is
conpleted. This will elinmnate formation of weld
slag on the interior of the pipe. WlIld process for
root passes is restricted to Gas Tungsten or Gas
Metal Arc Welding to provide for a clean weld on the
initial pass.
In tight or confined spaces where oxygen supply may
be a concern, use of a back purge gas may be
re-eval uated and a covered el ectrode nmay be all owed.
This condition should be addressed by the Designer
and the Contracting Oficer on a case by case basis.
Wel ding materials for carbon steel, stainless steel and al un num shal
comply with AW WHB-4.8. Wl di ng equi pnent, el ectrodes, welding wire, and
fluxes shall be capable of producing satisfactory welds when used by a
qual i fied wel der or wel ding operator using qualified welding procedures.
Al field girth root pass welds shall be nade with non-covered el ectrodes
or welding wire. External welds on the pipe such as attaching pi pe supports
may be nade with covered el ectrodes or welding wire. Electrodes, welding
wire and/or fluxes shall be in accordance with Table 1. Welding materials
for alum num and al umi num alloy shall conply with AWS D10. 7/ D10. 7.
TABLE
AWS Process Alloy Consumable Use
Exanpl e (1)
AWS A5. 1/ A5. 1M SMAW Low Car bon E7018, E6010 Fill
AWS A5. 4/ A5. 4M SMAW Stainless E308L, E309L Fill
AWS A5. 3/ A5. 3M SMAW Aluminum Fill
AWS A5. 9/ A5. 9M GTAW/GMAW | Stainless ER308L,ER309L Root and Fill
AWS A5. 10/ A5. 10M GTAW/GMAW | Aluminum Root and Fill
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TABLE |
AWS Process Alloy Consumable Use
Exanpl e (1)

AWS A5. 18/ A5. 18M GTAW/GMAW  |Low Car bon E70S-3,E70S-6 Root and Fill
AWS A5. 36/ A5. 36M FCAW Low Car bon E71T1-1 Fill
AWS A5. 22/ A5. 22M GTAW/FCAW Stainless E308LT1-1 FCAW Fi I |

GTAW-Root
AWS A5. 32/ A5. 32M GTAW/GMAW | All Shi el di ng Gas
Note(1): The consumable material designations shown are exanples only and are not
intended to limt the Contractor's selection of consunable naterials.

PART 3 EXECUTI ON

3.1 WELDI NG OPERATI ONS

Wel di ng shall be perfornmed in accordance with qualified procedures using
qualified welders and wel ding operators. \Welding shall not be done when
the quality of the conpleted weld could be inpaired by the prevailing

wor ki ng or weat her conditions. The Contracting O ficer shall determ ne
when weat her or working conditions are unsuitable for welding. Welding of
hangers, supports, and plates to structural nenbers shall conformto
Section 05 05 23.16 STRUCTURAL WVELDI NG

Wel di ng shall be perfornmed in accordance with [ ASME B31. 3]; [ASME B3l. 4]
and the applicable portions of [AW D10.4]; [AWS D10.7/D10.7M; [

AWS D10. 10/ D10. 10V ; [ AWS D10. 11M D10. 11]; [AWS D10. 12M D10. 12]; |

AWS C5.5/C5. 5V

Al'l joints unless indicated otherwi se, in carbon steel, alum num and
stai nl ess steel piping systens shall be welded. Unless otherw se approved,
all girth welds shall be conplete penetration groove welds nade in
accordance with qualified wel ding procedures. The root pass on stainless
steel and carbon steel pipe shall be by the GVAW or GTAW process.

a. Weld Preparation shall conply with the requirenents of ASME B31.3 and
the qualified Wl ding Procedure Specification. The use of
as purge blocks is not permitted. Contractor shall
net hod for approval.

submit alternate

b. Backing Rings. The use of backing rings for making or repairing welds

will not be permtted.
3.1.1 Base Metal Preparation
Oxy-fuel cutting shall not be used on austenitic stainless steel or

nonferrous materi al s.

Mechani cal grinding of thermal cut ends shall be used to renove the heat
af fected area but should be Iimted to maxi num 1/8".
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3.

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 mechanical fixtures. End welds shall be properly
aligned prior to welding in accordance with Chapter V of ASME B3l. 3.

Wel ded tenporary attachnments shall not be used except when it is

i mpractical to use nmechanical fixtures. When tenporary attachments are
used, they shall be the same material as the base nmetal, and shall be
compl etely renoved by grinding or thermal cutting after the welding
operation is conpleted. |If thermal cutting is used, the attachnent shal
be cut to not less than 6 M 1/4 inch fromthe nenber and the bal ance
renoved by grinding. After the tenporary attachnent has been renoved, the
area shall be visually exam ned

.1.3 Preheat and | nterpass Tenperatures

Preheat tenperatures shall neet the requirenents specified by [ ASVME B31. 3]
[ ASME B31.4]. 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 maxi muminterpass tenperatures
shal | 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 techniques shall be such as to ensure that the
full thickness of the weld joint preparation and/or adjacent base materi al
at least 75 mm 3 inches in all directions, is at the specified

tenperature. Preheating by induction or resistance methods is preferred.
When flane heating is used, only a neutral flame shall be enpl oyed.
Oxy-fuel heating shall not be used on austenitic stainless steel; however,
air-fuel heating is acceptable if controlled to insure that the surface
tenperature does not exceed 66 degrees C 150 degrees F. Interpass
temperatures shall be checked on the surface of the component within 25 nm
1 inch of the weld groove and at the starting |location of the next weld
pass, and for a distance of about 150 nm 6 i nches ahead of the weld, but
not on the area to be wel ded.

.1.4 Production Wl ding Instructions

a. \Welding shall not be done when the anbient tenperature is [ower than
m nus 18 degrees C 0 degrees F.

b. Welding is not permtted 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 wi 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 mnus 40 degrees C m nus 40 degrees F or |ower.

d. Back purges are required for austenitic stainless steels and nonferrous
all 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. The flowrate shall be
that required by the approved wel d procedure specification

e. The purge on groove welds shall be maintained for at |east two passes or
5 nm 3/ 16 inch whichever is greater
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f. Renovable purge dammaterials shall be nade of expandable or flexible
pl ugs, such as Plexiglas, 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 made of water soluble materials. 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. 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
wel ding. Tenporary tack welds shall be renoved, the surface ground
snoot h, and visually inspected. For |lowalloy and hardenabl e
hi gh-all oy steels, the area shall be nmagnetic particle examination
inspected.

i. Ginding of conpleted welds is to be perforned only to the extent
requi red for NDE, including any inservice exam nation, and to provide
weld reinforcement within the requirenents of [ASME B31.3,] [ASME B31.4,].
If the surface of the weld requires grinding, reducing the weld or base
mat eri al bel ow the mininmum required thickness shall be avoi ded.

M ni mum wel d external reinforcement shall be flush between externa
surfaces.

j. Each qualified welder shall be assigned an identification symbol. Al
wel ds shall be permanently marked with the synbol of the individual who
nmade the wel d.
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NOTE: Designer to include Section 33 57 00 BULK
FUEL RECEI VI NG DI SPENSI NG EQUI PMENT and 33 52 10
SERVI CE PI PI NG FUEL SYSTEMS if carbon steel and
stainl ess steel are to be connect ed.
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k. Direct welded connection of carbon steel and stainless steel shall not
be made. [See Section 33 57 00BULK FUEL RECEI VI NG DI SPENSI NG EQUI PMENT
and Section 33 52 10 SERVICE PI PI NG FUEL SYSTEMS for nethod of
connection.]

.1.5 Post wel d Heat Treat nent

a. Postweld heat treatnment shall be perforned in accordance with |
ASME B31.3,] [ASME B31.4,]. Tenperatures for |ocal postweld heat
treatment shall be neasured continuously by thernocouples in contact
wi th the wel dnent.

b. Postweld heat treatnent of |lowalloy steels, when required, shall be
perforned i nmedi ately upon conpletion of welding and prior to the
tenperature of the weld falling bel ow the preheat tenperature.

However, postweld heat treatnment nay be postponed after the conpletion
of the weld, if, imrediately after the weld is conpleted, it is

mai ntai ned at a mininumtenperature of 149 degrees C 300 degrees F or
t he preheat tenperature, whichever is greater, for 2 hours per 25 nm
inch of weld thickness.
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.2 EXAM NATI ONS, | NSPECTI ONS, AND TESTS
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NOTE: Coordi nate with paragraph Perfornance.

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

Wel d i nspection and NDE shall be perfornmed by the Contractor to detect
surface and internal discontinuities in conpleted welds. The services of a
qual i fied comrercial inspection or testing |aboratory or technica

consul tant neeting the requirenents of paragraph "lInspection and NDE
Personnel ", approved by the Contracting O ficer, shall be enployed by the
Contractor. Al tack welds, weld passes, and conpleted welds shall be
visually inspected. In addition, [magnetic particle] [liquid penetrant]
exami nation shall be performed on root passes. [Radiographic] [Liquid
penetrant] [Magnetic particle] [or] [Utrasonic] exanination shall be
required as indicated below. When inspection and testing indicates

di squalifying defects in a weld joint, the weld shall be repaired by a

qual ified welder in accordance wth paragraph CORRECTI ONS AND REPAI RS. The
Contractor shall submt weld inspection and NDE field testing reports to
the Contracting O ficer.

The person perfornming the weld inspection shall performthe follow ng:

a. Verify that the base naterials and consumabl e wel ding materials conform
to the specifications and that welding filler netals used are as
specified for each base materi al

b. Verify that the welding equi pnent to be used for the work is
appropriate for use with the wel ding procedure specification and has
the capability to neet the applicable requirenents of the welding
procedure.

c. Verify that only approved or qualified welding procedures are used for
the wor k.

d. Verify that the edge preparation or joint geonetry neet the
requi renents of the welding procedure and draw ngs.

e. Verify that the specified filler nmetals are used and that filler netals
are nmaintained in proper condition, per requirenents, or as recomrended
by the manufacturer.

f. Verify that the techni que and perfornance of each wel der, wel ding
operator, and tack welder are as specified.

g. Verify that the work conforns to requirenents of the applicable
standards, draw ngs, or other docunents.

h. Verify that the work inspected is identified and docunented in
accordance with specified requirenents.

i. Prepare clear and concise reports and verify that records of the
results of exam nations are naintained.

j. Verify the approved WPS pre-heat and post heat procedures are being
used.
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3.

NOTE: For nodifications to existing stainless stee
hydrant systens insert the follow ng paragraph
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Wel ders found naki ng defective welds shall be renoved fromthe work or
shall be required to be requalified in accordance with ASME B31l. 3.
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NOTE: Coordi nate with Paragraph Perfornance.

This paragraph is to be edited based on the piping
code used for design. Both ASME B31.3 and ASME
B31.4 allow for different percentages of additiona
testing with ASME B31.3 generally being nore
stringent. The selection of ASME B31.3 or ASME
B31.4 should be consistent with the application.
See UFC 3-460-01, "Petrol eum Fuel Facilities". For
nodi fication to existing hydrant systens at
paragraph 3.2.2 insert the follow ng 1st paragraph
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2.1 Vi sual | nspection
Weld joints shall be inspected visually as foll ows:

a. Before welding - for conpliance with requirements for joint
preparation, alignnent and fit-up, and cleanliness.

b. During welding - for cracks and confornmance to the approved wel di ng
procedure.

c. After welding - for cracks, contour and finish, bead reinforcenent,
undercutting, overlap, weld slag on the interior of the pipe and size
of welds. Visual examination of the interior of the pipe may be
perfornmed by any of the renote neans all owed by ASME BPVC SEC V, visual
inspection.

. 2.2 NDE Testing Frequency

Al'l pipe field welds, including high point vent pipe tees, weld-o-Iets,
sock-o0-lets and | ow point drain pipe, shall be exam ned by radi ographic
met hods to deternine conformance to the paragraph "Acceptance Standards.”
The services of a qualified comercial or testing |aboratory approved by
the Contracting Oficer shall be enployed by the Contractor for testing of
pi ping welds. Costs of testing, including retesting of repaired welds,
shal | be borne by the Contractor

Provi de 100 percent radiographic testing for all underground piping.
Provi de random radi ographic testing in accordance with [ASME B31. 3]; |

ASME B31.4] for all aboveground piping. The inspection shall include an
exam nation of welds made by each wel ding operator or welder. |[If the
testing reveals that any welds fail to nmeet mininumquality requirenents,
an additional percent of the welds in that sane group shall be inspected in
accordance with [ASME B31.3]; [ASME B31.4]. |If all of the additional welds
inspected neet the quality requirenments, the entire group of welds
represented shall be accepted and the defective welds shall be repaired.

If any of the additional welds inspected also fail to nmeet the quality
requirenents, that entire group of welds shall be rejected. The rejected
wel ds shall be renpved and rewel ded, or the rejected welds shall be 100
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3.

percent inspected and all defective weld areas renoved and rewel ded.

2.3 NDE Testi ng

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

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

For nodifications to existing Hydrant Systenms choose
only radi ographic fromthe 1st paragraph and incl ude
t he 2nd paragraph.

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

NDE shal |l be as required by [ ASME B31.3], [ASME B31.4] and in accordance
with witten procedures. Procedures for [radiographic] [liquid penetrant]
[magnetic particle] [or] [ultrasonic] tests and met hods shall conformto
ASME BPVC SEC V. The approved procedure shall 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
timng of the NDE in relation to the welding operations and safety
precautions

The services of a qualified testing agency approved by the Contracting

O ficer shall be enployed by the Contractor for testing of piping welds.
Costs of testing, including retesting of repaired welds, shall be borne by
the Contractor. Procedures for radi ographic inspection shall be in
accordance with NAVSEA T9074- AS- G B-010/ 271 or ASTM E94/E94N. Weld ripples
or surface irregularities that mght mask or be confused with the

radi ographi ¢ i mage of any objectionable defect shall be renoved by grinding
[and], [or] other suitable nmechanical neans. The weld surface shall be
merged smoothly with the base nmetal surface.

13.2.4 I nspection and Tests by the Government

3.

The Governnent may performinspection and suppl enental nondestructive or
destructive tests as deened necessary. The cost of supplenental NDE wil |
be borne by the Government. The correction and repair of defects and the
reexam nation of weld repairs shall be perfornmed by the Contractor at no
additional cost to the Government. |nspection 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 O ficer and perforned by the Contractor and the speci nens or

ot her suppl enental exam nations indicate that the materials and workmanship
do not conformto the contract requirenments, the cost of the tests
corrections, and repairs shall be borne by the Contractor. Wen the

speci nens 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. Wen
destructive tests are nade, repairs shall be made by qualified welders or
wel di ng operators using wel ding procedures which will develop the ful
strength of the menbers cut. Welding shall be subject to inspection and
tests in the mll, shop, and field. Wen materials or workmanshi p do not
conformto the specification requirenents, the work may be rejected at any
time before final acceptance of the system containing the wel dnent.

3 ACCEPTANCE STANDARDS
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NOTE: These acceptance standards were taken from
ASME B31.3 and ASME B31.4 and are suitable for nost
jobs. Evaluations of indications, as given in ASME
B31.3 and ASME B31.4, are applicable to these
standards. Specific project design requirenents nay
necessitate revision or expansion to cover different
itenms of work and varyi ng standards of acceptance.
In no case shall the acceptance criteria be |ess
conservative than the criteria specified by the
standard applicable to the work. [|f actua

condi tions exceed these Iimts of ASME B31.3 or ASME
B31.4, this requirenment shall be expanded or revised
as required. For nodifications to existing hydrant
systems and stainless steel systens select the 2nd
par agraph bel ow and delete the first paragraph
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[ Acceptance standards shall be in accordance with ASME B31. 3 paragraph
341.3.2, Chapter VI in addition to the follow ng specified itens.

Il Interpretation of test results and linmitations on inperfections in welds
shall conply with the requirements of 100 percent radiography, per
ASME B31.3, paragraph 341.3.2, Chapter VI. For hydrant systens and
stainl ess steel systens the evaluation shall be based on severe cyclic
conditions in addition to the foll ow ng-specified itens.

13.3.1 Visual
The foll owi ng indications are unacceptabl e:

Weld Slag on the interior of the pipe.

3.3.2 Magnetic Particle Exami nation
The followi ng relevant indications are unacceptabl e:

a. Any cracks and 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.

3.3.3 Li qui d Penetrant Exami nation

I ndications with maj or dimensions 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
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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 CORRECTI ONS AND REPAI RS

Di squal i fying defects shall be renoved and repaired as specified in [

ASME B31.3,] [ASME B31.4,] unless otherw se specified. D squalifying
defects discovered between wel d passes shall be repaired before additiona
weld material is deposited. 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.

3.4.1 Def ect Renoval

Def ective or unsound weld joints shall be corrected by renoving and
replacing the entire weld joint, or for the foll owing defects corrections
shal | be nmade as foll ows:

a. Excessive Convexity and Overlap: Reduce by renoval of excess netal

b. Excessive Concavity of Weld, Undersized Wl ds, Undercutting: Cean and
deposit additional weld netal.

c. Excessive Wld Porosity, Inclusions, Lack of Fusion, Inconplete
Penetration: Renove defective portions and rewel d.

d. Crack in Weld or Base Metal: Renpbve crack throughout its |ength,
i ncludi ng sound weld netal for a distance of twice the thickness of the
base netal or two inches, whichever is |ess, beyond each end of the
crack, followed by the required rewel ding. Conplete renoval shall be
confirmed by magnetic particle inspection for carbon steel or liquid
penetrant inspection for stainless steel. Inspection procedures shal
conply with the requirenments of ASME B31. 3.

e. Poor Fit-Up: Cut apart inproperly fitted parts, and reweld.
3.4.1.1 Met hods of Defect Renoval

The renoval of weld nmetal or portions of the base netal shall be done
preferably by chipping, grinding, saw ng, nachining, or other nechanica

means. Defects also may be renoved by thermal cutting techniques. |If
thermal cutting techniques are used, the cut surfaces shall be cleaned and
snoot hed by nechani cal means to renove the heat affected zone. In

addi tion, a maxi mrumof 1/8-inch of nmetal shall be renpved by mechanica
means fromthe cut surfaces of stainless steel

Wherever a defect is renoved, and repair by welding is not required, the

af fected area shall be blended into the surrounding surface elimnnating
sharp notches, crevices, or corners.
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3.4.1.2 Rewelding

Repair welds shall be nmade using an electrode or filler wire smaller than
that used in naking the original weld. Rewelding shall be done using
qualified welding procedures. The surface shall be cleaned before

rewel ding. Repair welds shall nmeet the requirenments of this specification

3.4.1.3 Peeni ng or Caul ki ng

The use of force (peening) or foreign materials to mask, fill in, seal, or
di sgui se any wel ding defects shall not be permitted.
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NOTE: The intent of the follow ng paragraph is to
require cleaning of the piping systemas it is being
installed. The designer shall include Section

33 08 53, AVIATION FUEL DI STRI BUTI ON SYSTEM
START- UP, FUELI NG SYSTEM (formerly section 15899)
for nodifications to hydrant systems and Section

33 08 55, COWM SSI ONI NG OF FUEL FACI LI TY SYSTEMS
(fornerly section 13004) for other POL service

pi pi ng systens.

3.5 MAI NTAI NI NG CLEANLI NESS OF PI PI NG

The Contractor shall keep the interior and ends of all new piping affected
by the Contractor's operations thoroughly cleaned of foreign matter and

wat er before and after being installed. Piping systens shall be kept clean
during installation by neans of plugs or other approved nethods. Wen work
is not in progress, open ends of piping and fittings shall be closed so
that no water or other foreign substance will enter the pipes or fittings.
Pi pi ng shall be inspected before placing into position. The interior of
each length of pipe shall be cleaned after welding; A swab, with a | eather
or canvas belt disc to fit the inside diameter of pipe, shall be pulled
through each length of pipe after welding in place. 1t shall be the
Contractor's responsibility for insuring that the interior of the piping is
free of foreign matter including weld slag when it is connected into the
system.

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

NOTE: Select the follow ng paragraph if a high
degree of cleanliness is required such as

nodi fications to an existing hydrant fueling

system For existing systens review piping details
and devices to deternine if the systemcan be pigged
or nodified so it can be pigged.

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

[3.5.1 Pi ggi ng Pl an

The pigging plan shall be submitted for approval by the Contracting
Oficer. The pigging plan shall provide a mninmum of two runs through the
systemw th each set of pigs. There shall be a m ninmum of two types of

pi gs, polyurethane and foam ©Mre types of pigs (brushes, scrapers etc.)
or runs may be required depending on the type of debris found in the
system The pigging plan shall be subnitted to the Contracting O ficer for
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approval.

1]3.6 COMMISSIONING
For conmi ssioning of POL service piping systens see section 33 08 55
COWM SSI ONI NG OF FUEL FACI LI TY SYSTEMS (formerly section 13004). For
repairs or nodifications to hydrant systens see Section 33 08 53, AVIATION
FUEL DI STRI BUTI ON SYSTEM START- UP, FUELI NG SYSTEM (fornerly section 15899).

-- End of Section --
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