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3.4 PROTECTI ON OF ADJACENT MATERI ALS

-- End of Section Table of Contents --
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NOTE: This specification covers the requirenents
for welding of nmetals for mechanical use.

This section covers work requiring steel welding.
Accordingly, the specifier shall include Section

05 05 23 WELDI NG STRUCTURAL; in this specification
if any such welding is required.

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

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

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

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

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

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
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Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

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

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

ASME | NTERNATI ONAL ( ASME)

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

ASME B31. 3 (2008) Process Piping

ASME B31.5 (2006) Refrigeration Piping and Heat

Transfer Conponents

ASME BPVC SEC | X (2007; Addenda 2008) Boiler and Pressure
Vessel Code; Section I X, Wlding and
Brazing Qualifications

ASME BPVC SEC V (2007; Addenda 2008) Boil er and Pressure

Vessel Code; Section V, Nondestructive
Exam nati on

ASME BPVC SEC VIII D1 (2007; Addenda 2008) Boiler and Pressure
Vessel Code; Section VIII, Pressure
Vessel s Division 1 - Basic Coverage
ASME BPVC SEC VI D2 (2007; Addenda 2008) Boiler and Pressure
Vessel Code; Section VIII, Rules for
Construction of Pressure Vessels Division
2 - Alternatives Rules
| NTERNATI ONAL CODE COUNCI L (1 CO)
ICC I PC (2009) International Plunbing Code
NATI ONAL BOARD OF BO LER AND PRESSURE VESSEL | NSPECTORS ( NBBPVI )
NBBPVI NB-23 (2004) National Board | nspection Code

Pl PE FABRI CATI ON | NSTI TUTE ( PFI)

PFI ES 1 (2004) Internal Machining and Solid
Machi ned Backing Rings for Crcunferential
Butt Welds

PFI ES 21 (2004) Internal Machining and Fit-up of

GTAW Root Pass Circunferential Butt Wl ds

SECTION 40 17 30.00 40 Page 4



PFI ES 3 (2004) Fabricating Tol erances

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

PFI ES 35 (1998; R 2004) Nonsymmetrical Bevels and
Joint Configurations for Butt Welds

PFI ES 7 (2004) M ni mum Length and Spaci ng for
Vel ded Nozzl es

PFI TB1 (2006) Pressure Tenperature Ratings of
Seanl ess Pipe Used in Power Plant Piping
Syst ens

1.2 SUBM TTALS
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NOTE: Review Subnittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept
to the 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
subnmittal 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 following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO' for
Resident O fice; 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 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

Government 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.] Submt the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 03 Product Data
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1.

Manuf acturer's catal og data shall be submitted for Wl ding
Equi pnent and Wl di ng Rods and Accessories in accordance with
par agraph entitled, "Welding Equi pnent," of this section.

SD- 04 Sanpl es

Welder's Pre-Qualification Sanples shall be submitted prior to
start.

SD- 06 Test Reports
Test reports shall be subnmitted for Radi ographs.
SD-07 Certificates

Certificates for the follow ng shall be subnitted in accordance
wi th paragraph entitled, "Quality Assurance," of this section.

Certified Welding Procedure Specifications (WPS)
Certified Brazing Procedure Specifications (BPS)
Certified Procedure Qualification Records (PQR
Certified Wel der Performance Qualifications (WQ
Certified Brazer Performance Qualifications (BPQ

3 QUALI TY ASSURANCE

Wthin [fifteen] [ ] calendar days after receipt of Notice to Proceed, the
Contractor shall submt for [approval] [review] to the Contracting Oficer
Certified Welding Procedure Specifications (WPS), Certified Brazing
Procedure Specifications (BPS) and Certified Procedure Qualification Records.

(PR

[Fifteen] [ ] cal endar days prior to any enpl oyee wel ding on project
material, the Contractor shall subnmit for [approval] [review] to the
Contracting Oficer [two] [__ ] copies of each Certified Wl der
Performance Qualifications (WQ and Certified Brazer Perfornance
Qualifications (BPQ .

. 3.1 Personnel Qualifications

Thi s specification contains the mninmumrequirenments for qualifying welding
procedures, wel ders, and wel ding operators for making and inspecting wel ds
i n mechani cal fabrications of carbon steel, |ow alloy steel,

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

[No pre-qualified welding procedures are allowed. Contractor shall qualify
the wel di ng procedures and wel ders by tests prescribed in accordance with
ASME BPVC SEC | X, not withstanding the fact the code or specification may
all ow pre-qualified procedures.]

Wel der's Pre-Qualification Sanples shall be submitted by qualified welding
operators perform ng work on contract prior to start. Only after
acceptance of sanples, will qualified welding operator be pernmitted to
begi n wor k.
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1.3.2 Pressure Vessels Qualification

Qualification docunments [WPS] [BPS], PQR and [WPQ [BPQ@ shall be in
accordance with ASME BPVC SEC | X.

1.3.3 Pi ping Qualifications

1.3.3.1 Hi gh Pressure Piping
Qualification docunments for 860 kil opascal (125 psig) 125 psig or above,
[(WPS] [BPS], PQR and [WPQ)] [BPQ shall be in accordance with
ASVE BPVC SEC | X.

1.3.3.2 Low Pressure Piping
Refrigeration Piping: Qualification docunents for bel ow 860 kil opasca
(125 psig) 125 psig, [WPS] [BPS], PQR and [WPQ [BPQ for "Refrigeration
Pi pi ng" shall be in accordance with ASME B31. 5.

Pl unmbi ng: Pl unmbi ng work shall be performed by a state |icensed pl unber
registered in the state where the work i s being perforned.

Q her Low Pressure Piping: Qualification docunents, [WPS] [BPS], PQR and
[WQ@ [BPQ shall be in accordance with ASVE BPVC SEC | X.

1.4 VELDI NG EQUI PMENT
Manuf acturer's catal og data shall be provided for welding equi prent and
wel di ng rods and accessories. Equiprment shall neet referenced standards
contained in this section.

PART 2 PRODUCTS
Not Used

PART 3 EXECUTI ON

3.1 CONSTRUCTI ON

3.1.1 Pressure \Vessel s

3.1.1.1 New Construction

Contractor shall neet the fabrication, welding/brazing and inspection
requi renents of the [ASME BPVC SEC VI D1] [ASME BPVC SEC VI D2].
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NOTE: Specifier should al so reference any conpani on
codes necessary to neet applicable nationa

standards or specific project requirenments.
EE IR I Sk S S I S S I O R R R Rk kS kR S Ik S I O R Sk I S O S

3.1.1.2 Repairs to Existing Pressure Vessels

Code Stanped Vessels: Contractor shall neet the fabrication,
wel di ng/ brazi ng and i nspection requirements of NBBPVI NB-23.

Non- Code Vessels: Contractor shall neet the fabrication, welding/brazing
and i nspection requirenents of NBBPVI NB-23 with the follow ng exception:
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a. It is not necessary that a National Board Code |nspector inspect
t he wor k.

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

3.1.2 Pi pi ng
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NOTE: Specifier may elect to use any or all of the
followi ng fabrication guidelines. Any conpanion
code requirenents nmay be added at the specifier's

opti on.
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3.1.2.1 Hi gh Pressure (860 kil opascal 125 Psig or Above)

Steam Pi ping: Piping systems shall be fabricated, assenbled and

wel ded/ brazed i n accordance with ASVE B31.1, and Power Piping Codes,

PFI ES 1, PFI ES 3, PFl ES 7, PFlI ES 21, PFI ES 31, PFI ES 35, and PFI TB1,
of the Piping Fabrication Institute's conpani on code requirenents.

Q her High Pressure Piping: Qher high pressure piping systens shall be
fabricated, assenbl ed and wel ded/ brazed in accordance with ASVE B31.3, and
Power Piping Codes, PFI ES 1, PFI ES 3, PFI ES 7, PFl ES 21, PFI ES 31,

PFlI ES 35, and PFlI TB1, of the Piping Fabrication Institute's comnmpani on
code requirenents.

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

Refrigeration Piping: Piping systems shall be fabricated, assenbl ed and
wel ded/ brazed/ sol dered i n accordance with the ASVE B31. 5.

Pl unbi ng: Pl unbi ng systens shall be fabricated, assenbled and
wel ded/ brazed/ sol dered in accordance with | CC | PC.

O her Low Pressure Piping: Qher |ow pressure piping systens shall be
fabricated, assenbl ed and wel ded/ brazed/ sol dered in accordance with the
ASME B31. 1.

3.2 HEAT | NPUT REQUI REMENTS
3.2.1 Pr eheat

Wel di ng shall not be done at ambient tenperature below O degrees C 32
degrees F, or when the surfaces are wet or exposed to rain, snow, or high
wi nd. Tenperature of the netals in the area where the welding is to be
done shall be not |less than 10 degrees C 50 degrees F. Wen the anbient
conditions are such that the nornmal tenperature of the base nmetal is bel own
10 degrees C 50 degrees F, the area surrounding the joint shall be
preheated to provide a base netal tenperature of 38 degrees C 100 degrees F
for a distance of at least 75 mllinmeter 3 inches in all directions from
the joint to be welded. Preheat shall be in accordance with

ASME BPVC SEC VII1I D1 [ASME BPVC SEC VIII D2] and ASME BPVC SEC V.

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: Welding a steel which is at an initial
tenperature bel ow 100 degrees F 38 degrees C may
require localized preheating to renove noisture from
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3.

3.

3.

t he surface of the steel
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2.2 I nt er pass

In a nmultipass weld, the interpass tenperature is the tenperature of the
wel d netal before the next pass is started. Interpass requirenents shal
be in accordance with [ ASVE BPVC SEC VI D1] [ASME BPVC SEC V] [

ASME BPVC SEC VI D2?].

.2.3 Post wel d

Wel dnments shall not be given a postweld heat treatnent unless noted in the
appl i cabl e [ NASA approved] code qualified/certified welding docunentati on,
WPS, PQR and WPQ

3 | NSPECTI ON/ NONDESTRUCTI VE TESTI NG ( NDT)
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NOTE: | nspection and acceptance requirenents of
these codes and standards are the m ni mum
requirenents. Additional inspections and tighter
acceptance requirenents may be used, but the
specifier must note the additional NDT requirenents

on the specifications/draw ngs.
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3.1 Gener al

Fabrication/Erection inspection shall be perforned prior to assenbly,
during assenbly, during welding and after welding to ensure that materials
and wor kmanshi p neet the requirenments of the contract docunents.

Each specified radi ograph shall, as a mnimum have the follow ng
additional information permanently included in the inmage:

Agency Wl d No. (including repair cycle no.)

Agency drawi ng No.

Agency Vi ew No.

Agency Contract No.
Final interpretation and acceptance of all Radi ographs of wel ded joints,
with the exception of code stanped pressure vessel welds, will be by the

Contracting O ficer.

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

Prior to the Contracting Officer's inspection, all slag and scal e shall be
renoved fromall welds. Procedure enployed shall not produce notches in
either the weld netal or adjacent base netal.

Unaccept abl e wel ds shall be imredi ately repaired and nmade ready for
Covernment reinspection at no additional cost to the CGovernnent.

After weld joints have been satisfactorily conpleted by the Contractor and
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accepted by the Contracting Officer, the joint area shall be cleaned to a
bright, unpitted, and unscarred surface and then protected in accordance
with the contract docunents.

3.3.2 Pressure Vessels

3.3.2.1 Test Met hod

Al'l nondestructive testing shall be perforned in accordance with the
requi renents of ASVME BPVC SEC V.

3.3.2.2 Accept ance Requirenents

Accept ance requirenments shall be in accordance with [ ASVE BPVC SEC V] |
ASME BPVC SEC VI D2].

3.3.3 Pi pi ng

3.3.3.1 Test Met hod
NDT ( Nondestructive Testing) of all piping systens, except plunbing
systens, shall be perfornmed in accordance with the requirenments of
ASME BPVC SEC V.
[ For high pressure (860 kilopascal 125 psig or above) systems. Not |ess
than 10 percent of all butt welds shall be exam ned fully by random
radi ography. Welds to be exam ned shall be selected to ensure that the
wor k product of each wel der or wel ding operator doing the production
wel ding is included. These welds shall satisfy the acceptance standards of
the specified code. |If any of the butt welds exam ned reveal s an
unacceptabl e indication, all butt welds welded by that welder(s) shall be
exam ned/ accept ed by radi ography. ]

3.3.3.2 Accept ance Requirenents
Hi gh Pressure (860 kil opascal 125 psig or above):

a. Steam piping systens shall neet the requirenents of ASME B31. 1.

b. Oher high pressure piping systens shall neet the requirenents of
ASME B31. 3.

Low Pressure (Below 860 kil opascal 125 psig):

a. Refrigeration piping systens shall neet the requirenents of
ASME B31. 5.

b. Plunbing piping systens shall nmeet the requirenents of |CC |PC

c. Oher |low pressure piping systens shall neet the requirenments of
ASME B31. 1.

3.4 PROTECTI ON OF ADJACENT MATERI ALS
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Contractor shall sufficiently protect machinery, nmaterials, floor,
furni shings, finishes and other items adjacent to the wel ding/brazing
operations to prevent any damage fromthese operations.

-- End of Section --
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