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NOTE: This gui de specification covers the

requi renents for piping and val ves for aircraft
refueling systens constructed to the requirenents of
the DoD Type I11/1V/V, and Cut'n Cover Hydrant

Ref uel i ng System Standards. DoD Type |l systens
shall conformto Standard Design 078-24-28
PRESSURI ZED HYDRANT FUELI NG SYSTEM (TYPE 111). DoD
Type VIV systens shall conformto Standard Design
078-24-29 Al RCRAFT DI RECT FUELI NG SYSTEM ( TYPE 1V)
DESI GN

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

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

Conment s and suggestion on this specification are

wel cone and shoul d be directed to the technica
proponent of the specification. A listing of the
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 Citeria Change Request (CCR)

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

PART 1 GENERAL

1.1 REFERENCES

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

NOTE: 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
this paragraph by organi zation, designation, date,
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and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also 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.

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

The publications listed below forma part of this specification to the

ext ent

API

API

API

API

API

API

API

API

API

API

ref erenced.
desi gnation only.

The publications are referred to in the text by basic

AVERI CAN PETROLEUM | NSTI TUTE ( API)

RP 1110

RP 582

STD 600

STD 608

Spec 5L

Spec 6D

Spec 6FA

Std 1529

Std 594

Std 607

(1997; R 2007; 5th Ed) Pressure Testing of
Steel Pipelines for the Transportation of
Gas, Petrol eum Gas, Hazardous Li quids,

Hi ghly Vol atile Liquids or Carbon Di oxide

(2009) welding Cuidelines for the
Chemical, Gl, and Gas Industries

(2009; Errata 2009) Steel Gate
Val ves- Fl anged and Butt-wel di ng Ends,
Bol t ed Bonnets

(2008) Metal Ball Valves - Fl anged,
Thr eaded, And Wl di ng End

(2007; Errata 2009; Addenda 1 2009;
Addenda 2 2010; 44th Ed) Specification for
Li ne Pipe

(2008; Errata 2008; Errata 2008; Errata
2009; Addendum 2009; Errata 2010)
Specification for Pipeline Valves

(1999; R 2006; Errata 2006; Errata 2008)
Specification for Fire Test for Valves

(2005) Aviation Fueling Hose and Hose
Assenbl i es

(2004; 6th Ed) Check Val ves: Fl anged,
Lug, Wafer and Butt-Wel ding

(1998; R 2005; Errata 2008) Testing of
Val ves: Fire Test for Soft- Seated
Quarter-Turn Val ves
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AVERI CAN VEELDI NG SOCI ETY ( AWB)

AWE A2. 4

AWS A3. OM A3.0

AWS A5. 1/ A5. 1M

AWS A5. 5/ A5. 5M

AWS A5. 9/ A5. 9M

AWS 749. 1

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

(2007) Standard Synbol s for Wl ding,
Brazi ng and Nondestructive Exam nation

(2010) Standard Vel ding Ternms and
Definitions

(2004) Specification for Carbon Stee
El ectrodes for Shielded Metal Arc Wl ding

(2006) Specification for Low Al loy Steel
El ectrodes for Shielded Metal Arc Wl ding

(2006) Specification for Bare Stainless
Steel Welding El ectrodes and Rods

(2005) Safety in Wlding and Cutting and
Al'lied Processes

ASME | NTERNATI ONAL ( ASMVE)

Bl.1

B16. 11

B16. 21

B16. 34

B16. 5

B16. 9

B18.2.1

B18. 2.2

B31.1

B31. 3

BPVC SEC | X

BPVC SEC VI |

D1

(2003; R 2008) Unified Inch Screw Threads
(UN and UNR Thread Form

(2009) Forged Fittings, Socket-Wl ding and
Thr eaded

(2005) Nonnetallic Flat Gaskets for Pipe
FI anges

(2009) Vval ves - Flanged, Threaded and
Wl di ng End

(2009) Pipe Flanges and Fl anged Fittings:
NPS 1/2 Through NPS 24 Metric/lnch Standard

(2007) Standard for Factory-Made W ought
Steel Buttwelding Fittings

(1996; R 2005) Square and Hex Bolts and
Screws (I nch Series)

(1987; R 2005) Standard for Square and Hex
Nut s

(2007; Addenda a 2008; Addenda b 2009)
Power Pi pi ng

(2008) Process Piping

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

(202010) BPVC Section VIII-Rules for
Construction of Pressure Vessels Division 1
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM D

ASTM E

ASTM F

ASTM | NTERNATI ONAL (ASTM

105/ A 105M

182/ A 182M

193/ A 193M

194/ A 194M

234/ A 234M

269

312/ A 312M

358/ A 358M

403/ A 403M

53/ A 53M

961/ A 961M

229

94

436

(2009) Standard Specification for Carbon
Steel Forgings for Piping Applications

(2009a) Standard Specification for Forged
or Rolled Alloy-Steel Pipe Flanges, Forged
Fittings, and Valves and Parts for

H gh- Tenperature Service

(2009) Standard Specification for

Al'l oy-Steel and Stainless Steel Bolting
Materials for H gh-Tenperature Service and
O her Special Purpose Applications

(2009) Standard Specification for Carbon
and Alloy Steel Nuts for Bolts for

H gh- Pressure or Hi gh-Tenperature Service
or Both

(2007) Standard Specification for Piping
Fittings of Wought Carbon Steel and All oy
Steel for Moderate and H gh Tenperature
Servi ce

(2008) Standard Specification for Seam ess
and Wl ded Austenitic Stainless Stee
Tubing for General Service

(2009) Standard Specification for
Seanl ess, Wl ded, and Heavily Col d Wrked
Austenitic Stainless Steel Pipes

(2008a) Standard Specification for

El ectri c- Fusi on- Wl ded Austenitic
Chromi um Ni ckel Stainless Steel Pipe for
Hi gh- Tenperature Service and Genera
Appl i cations

(2009) Standard Specification for Wought
Austenitic Stainless Steel Piping Fittings

(2007) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seanl ess

(2008a) Standard Specification for Conmon
Requirements for Steel Flanges, Forged
Fittings, Valves, and Parts for Piping
Appl i cations

(2009b) Rigid Sheet and Plate Materials
Used for Electrical Insulation

(2004) Radi ogr aphi ¢ Exani nati on

(2009) Hardened Steel Washers
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BRI TI SH STANDARDS | NSTI TUTE ( BSI )

BS EN | SO 10497 (2010) Testing of Valves Fire Type-Testing
Requi renment s

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENQ NEERS (| EEE)

| EEE C62. 41 (1991; R 1995) Recommended Practice on
Surge Vol tages in Low Vol tage AC Power
Circuits

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MBS SP-58 (2009) Pipe Hangers and Supports -
Mat eri al s, Design and Manuf act ure,
Sel ection, Application, and Installation
MBS SP- 69 (2003) Pi pe Hangers and Supports -
Sel ection and Application (ANSI Approved
Ameri can National Standard)
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 30 (2008; Errata 08-1) Flanmable and
Conmbusti bl e Li qui ds Code

SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE AS5877 (2007; Rev A) Aircraft Pressure Refueling
Nozzl e
SAE J514 (2004) Hydraulic Tube Fittings

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC SP 3 (1982; E 2004) Power Tool d eaning
SSPC SP 5/ NACE No. 1 (2007) White Metal Blast d eaning
SSPC SP 6/ NACE No. 3 (2007) Commercial Blast O eaning

U.S. DEPARTMENT OF DEFENSE ( DOD)

M L- A- 25896 (2003; Rev E; Notices 3) Adapter, Pressure
Fuel Servicing, Nominal 2.5 inch dianeter

M L- DTL- 24441 (2009; Rev D) Paint, Epoxy-Polyani de,
Ceneral Specification for

M L- PRF- 13789 (2008; Rev E; Notice 1) Strainers,
Sedi nent: Pipeline, Basket Type

M L- PRF- 4556 (1999; Rev F; Am 1) Coating Kit, Epoxy,
for Interior of Steel Fuel Tanks

M L- STD- 161 (2005; Rev Q ldentification Methods for

Bul k Petrol eum Products Systens |ncluding
Hydrocarbon M ssile Fuels
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U S. CGENERAL SERVI CES ADM NI STRATI ON ( GSA)
FS L- G530 (Rev C) Coating, Pipe, Thernoplastic Resin

FS L-T-1512 (Rev A) Tape, Pressure Sensitive Adhesive,
Pi pe W appi ng

U. S. NAVAL SEA SYSTEMS COMVAND ( NAVSEA)

NAVSEA T9074- AS-G B- 010/ 271 (1999; Notice 1) Requirenents for
Nondestructive Testing Methods

1.2 ADM NI STRATI VE REQUI REMENTS

Desi gn conditions shall be as specified in Section 33 52 43.11 AVI ATION
FUEL MECHANI CAL EQUI PMENT. Submit a copy of welding qualified procedures,
where the procedures will be used, and a list of names and identification
synbol s of qualified wel ders and wel di ng operators. Submt Operation and
Mai nt enance Manual s for the equipnment itens or systens |isted below. Refer
to Section 01 78 23. 330PERATI ON AND MAI NTENANCE MANUALS FOR AVI ATI ON FUEL
SYSTEMS for the information to be submtted for various type of equi pnent
and systens.

Manual Val ves

Fl exi ble Ball Joints

Surge Suppressor Tank and Val ve
Strainers

Protective Coatings

Sanpl e Connecti ons

| sol ating Gasket Kits

Gasket s

Fl exi bl e Hoses

1.3 SUBM TTALS

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

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininmumrequired for adequate quality control.

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

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

SECTI ON 33 52 43.13 Page 9



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

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

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
Government.] Submt the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 03 Product Data

Fittings[; CG[; G [_____ 11

Surge Suppressor Tank and Valve[; CG[; G [____ 1]
Flexible Ball Joints[; Q[; G [_____ 1]
Strainers[; C[; G [_____ 1]

Flexible Hoses[: C[; G [____ 1]

Li ghtning Surge Arrester[; C[; G [___ 11
Epoxy Lining[; CQI[; G [___ 11

Protective Coatings[; C[; G [_____ 1]
Sanpl e Connections[; CG[; G [____ 11

I'sol ating Gasket Kits[; G[; G [___ 1]
Gaskets[; CG[; G [___ 1.

Purge Blocks[; C[; G [___ 11

Pi ggi ng Accessories[; C[; G |
SD- 06 Test Reports

Pneunatic Test
Hydrostatic Test
CGeonetry Tool Reports[; CGI[; G [____ 11

SD-07 Certificates

Vel di ng

Wel ding qualified Procedures[; Cl[; G |
Qualifications of Welding Inspectors
Qualifications of Wl ders

Fittings

Surge Suppressor Tank and Valve[; C][; G |
| sol ating Gasket Kits

Survey final elevations

Pi peline Pigging Verification[; C[; G [___ 11

SD-10 Operation and Mi ntenance Data
Qperation and Mai ntenance Manuals[; C[; G [___ 11

1.4 QUALI TY ASSURANCE

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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NOTE: Specify as directed by the COMWAND FUELS
FACI LI TY Engi neer.

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

1.4.1 Wel di ng Qualifications

[Wel di ng of fuel pipe joints shall conmply with Section 33 52 90.00 20
VELDI NG FOR POL SERVICE PIPING ] [Piping shall be welded in accordance with
qual i fied procedures using performance-qualified wel ders and wel di ng
operators. Procedures and wel ders shall be qualified in accordance wth
ASME BPVC SEC | X.  Wel ding procedures qualified by others, and wel ders and
wel di ng operators qualified by another enployer, may be accepted as
permitted by ASVE B31.1. The Contracting Officer shall be notified 24
hours in advance of tests, and the tests shall be performed at the work
site if practicable. Wl ders or welding operators shall apply their

assi gned synbol s near each weld they make as a permanent record.]

[1.4.2 Qualifications of Welders

Wl ders and wel di ng procedures shall be qualified in accordance with

requi renents of ASME B31.3. Submit for each pipe material and process a
Wel di ng Procedure Specification (WPS), its correspondi ng Procedure
Qualification Record (PQR), and the wel der Perfornmance Qualification (WPQ
for each wel der and each specification. Submit on the forns contained

wi t hin Appendi x A of ASME BPVC SEC | X. Al welding is to be perfornmed in
accordance with applicable requirements of APl RP 582 and AWS Wl di ng
Handbook Vol . 4, Chapter 5 as it applies to stainless steel piping.

1.4.2.1 Wel d Identification

Each qualified welder shall be assigned an identification synbol. Al
wel ds shall be permanently marked with the synmbol of the individual who
made the wel d.

1.4.2.2 Def ective Work

Wel ders found nmaki ng defective welds shall be renoved fromthe work or
shall be required to be requalified in accordance with ASVE B31. 3.

] PART 2 PRODUCTS

2.1 MATERI ALS AND EQUI PMENT

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

NOTE: Per COMVAND FUELS FACI LI TY Engi neer.

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Pipe and fittings in contact with fuel shall be stainless steel, interior
epoxy coated carbon steel, or carbon steel as indicated on the draw ngs.

No zinc coated netals, brass, bronze or other copper bearing alloys shal

be used in contact with the fuel. Al carbon steel and stainless stee
under ground pi ping shall have an exterior protective coating and shall be
cathodically protected in accordance with Section [26 42 19.00 20 CATHODI C
PROTECTI ON BY | MPRESSED CURRENT] [26 42 17.00 10 CATHODI C PROTECTI ON SYSTEM
(I MPRESSED CURRENT)]. Identification of piping shall be in accordance with
M L- STD- 161 unl ess specified otherwise. Mterial for manual val ves shal

be as specified hereinafter.

SECTION 33 52 43.13 Page 11



2.

1.1 Car bon Steel Piping

Each | ength of pipe shall be subjected to factory hydrostatic testing and
ultrasonic testing in accordance with their respective pipe specification.

a. Piping 305 nmr 12-1nches and Larger: Seanl ess, ASTM A 53/ A 53N Grade B
having a wall thickness of 9 mr 0.375-inch.

b. Piping 62 through 250 nr 2 1/2 through 10-Inches: Seam ess, Schedul e
40 APl Spec 5L Grade B or ASTM A 53/ A 53N Grade B.

c. Piping 50 mr 2-Inches and Smaller: Seanl ess, Schedule 80 APl Spec 5L
Grade B or ASTM A 53/ A 53N Grade B.

d. Welding Electrodes (Factory Fabrication): E70XX | ow hydrogen
el ectrodes conformng to AWS A5. 1/ A5. 1NV or AWS A5. 5/ A5.5N. [ Provi de pipe
with coating system Section 33 52 80 LI QUI D FUELS PI PELI NE COATI NG
SYSTEM ] [Interior epoxy coating systemshall be factory applied and in
accordance with M L-PRF-4556, 0.15 to 0.2 my 6 to 8 mils dry film
t hi ckness. Docunentation of conditions during application shall be
submtted to the Contracting Oficer.]

2.1.1.1 Interior Epoxy Coated Carbon Steel Piping

2.

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

NOTE: Pipe snmaller than 75 mm (3-1nches) can not be
Coated. Per COWAND FUELS FACI LI TY Engi neer.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

Bef ore appl ying the epoxy coating, the inside of the pipe shall be

sandbl asted to "white" metal conforming with SSPC SP 5/ NACE No. 1. If the
pipe is not internally epoxy lined inmedi ately after cleaning, a rust
preventative coating shall be applied. The rust preventative shall be
approved by the epoxy manufacturer. The ends of the pipe shall be nmasked
or wi ped back a m nimum of 25 nm one inch but not nore than 37 mr 1-1/2

i nches.

.1.1.2 Coat Testing

After the top coat has cured, the internal epoxy lining shall be tested
electrically using an approved holiday detector and shall be free of
hol i days. The ends of the pipe shall then be capped. The shop doing the
application shall have a mininum of five years of experience at applying
internal epoxy coating. The application and holiday testing at the shop
shal | be available for inspection at any tine by the Contracting Oficer.
The shop shall notify the Contracting O ficer at | east one week before the
pipe and fittings will be cleaned and epoxy coated. Provide a certified
technical representative of the epoxy manufacturer to nake at |east three
separate inspection trips with at least one day in the shop per trip. Each
trip report shall be subnmitted to the Contracting O ficer. Pipe 62 mr
2-1/2-inches and smaller shall not be interior coated.

1.2 Stai nl ess Steel Piping

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

NOTE: A cyclic fatigue analysis need not be made by
the designer to determ ne wall thickness of wel ded
pi pe as long as the pipe neets the sizes listed in
TABLE A. The minimumwal | thickness that wel ded

SECTI ON 33 52 43.13 Page 12



pi pe can be is the Schedule 20 listed in TABLE A
Pressures found in the surge analysis will be used.

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

a. Piping 62 mr 2-1/2-1nches and Larger

(1)

(2)

(3)

(4)

(5)

(6)

ASTM A 358/ A 358l, Grade 304L, Class 1 or Class 3 with

suppl ementary requirenments of S1, S2 and S3, or ASTM A 312/ A 312N
Type 304L, seanless (only). Any agreenments between the purchaser
and the manufacturer or supplier as referenced in the applicable
ASTM shal | include the Contracting Oficer as a party to the
agreenent. All piping welds will receive 100 percent radi ographic
i nspection, 100 percent liquid penetrant inspection, 100 percent
visual inspection and all tests as required by the applicable ASTM
Standard. Piping shall be provided with a nominal wall thickness
as shown in Table A for ASTM A 358/ A 358N with the deviation from
the nominal wall thickness |less than 0.25 nm 0.01-inch

ASTM A 312/ A 312N seam ess piping shall be provided with a m ni num
schedul e 10S wal | thickness.

Pi pe Ends: Al Piping shall be provided with bevel ed ends per
Chapter V, ASME B31.3, and shall be shipped with the ends capped.

Seam and End Welds: Al sections of the piping provided shall be
accepted on the project site if the seam wel ds neet the

requi renents of the paragraph K341 of ASME B31.3 and Appendi x 4 of
ASME BPVC SEC VIl Dl. One hundred spots may be reinspected at
the project site prior to installation and backfilling at the
request of the Contracting Officer. End welds shall be properly
aligned prior to welding per Chapter V of the ASME B31.3; welds
found to be defective shall be repaired at no additional cost to
the governnment. GObservation by the Contracting O ficer of the
manuf acturing and field procedures shall be allowed under this
contract.

Wel ders Qualifications: Piping shall be welded in accordance
with qualified procedures using performance qualified wel ders and
wel di ng operators. Welding procedures qualified by another
enpl oyer nmay be accepted as permitted by ASVE B31.1. The
Contracting O ficer shall be notified 24 hours in advance of tests
and the tests shall be perforned at the work site if practical
The wel der or wel ding operator shall apply his assigned synbol
near each weld he makes as a permanent record.

Factory Testing and | nspection Records: Per Table K341.3.2 of
Chapter | X of ASME B31.3, visual, radiographic and liquid
penetrant tests shall be perforned for each section of piping
provided as all sections are subjected to cyclic conditions. Al
testing and i nspections records shall be submitted to the
Contracting O ficer and shall indicate the pipe mark and installed
| ocation of each piping section on the project site. Cbservation
by the Contracting O ficer of the manufacturers and the fields
testing and i nspection procedures shall be allowed under this
contract. Pipe certification along with pipe nmarkings shall be
submitted before the pipe arrives on the job site.

Qualifications of Welding Inspectors for Stainless Steel Piping:

Submit the qualifications of all the testing personnel that wll
performall field tests as requested by the Contracting O ficer
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The qualifications of all personnel on the job site that will
perform wel di ng i nspection shall be subnitted for approval. These
i nspectors shall meet the qualifications as defined in Chapter VI
of the ASME B31.3, and use the nethods as defined in Table
K341.3.2 of the ASME B31. 3.

(7) Provide a qualified inspector in accordance with Chapter VI of
ASME B31.3. to act as the owner's inspector (for the Government)
at the pipe manufacturer's facility in addition to the
manuf acturer's inspector.

(8) Submit Quality Assurance Plan for the welding, inspecting and
testing of the wel ded seam pi pe.

TABLE A
Nom nal Pipe Size Nomi nal (Average) Wal | Thi ckness(tn)
Pile O D.
405 mml6 i nches 405 mml6. 000 i nches 7.8 mmO. 312 inch
356 nml4 inches 356 nm4. 000 i nches 7.8 mmO. 312 inch
305 nmml2 i nches 322 mmil2. 750 i nches 6.2 nm (0.250 in
254 mm10 i nches 273 mmi0. 750 i nches 6.2 mmo. 250 inch
203 mm8 i nches 218 mm8. 625 i nches 6.2 mmo. 250 inch
152 m® i nches 167 mm®. 625 i nches 5.5 m®O. 219 inch
100 mm# i nches 114 nmmi. 500 i nches 5.5 m®O. 219 inch
64 .5 inches 72 mR. 875 inches 3.9 mm®O. 156 inch

b. Piping 50 mm 2-inches and Snaller: Schedule 80 ASTM A 312/ A 312N
seanm ess Type 304L for threaded piping and schedul e 40 (unl ess
ot herwi se indi cated) ASTM A 312/ A 312N seamnl ess Type 304L for wel ded

pi pi ng.

c. Stainless Steel Control Tubing: Seamess, fully anneal ed tubing
conformng to ASTM A 269, Grade TP316, Rockwel| hardness B80 or | ess.
Wal | thickness for 13 mr 1/2-inch tubing to be 1.2 mr 0.049-inch

d. Wl ding El ectrodes (Factory Fabrication): E308L conformng to
AW A5. 9/ A5. 9lv.

2.1.3 Protective Coatings for Aboveground Pi ping

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

NOTE: Per COWAND SERVI CE HEADQUARTERS Engi neer for
mari ne environment. Pipe cleaning for severe or
mari ne environnment for |enght of line; pipe nostly
abovegradeand | ong | engths shoul d consi der using
Section 09 97 13.27. pipe cleaning per SSPC SP

6/ NACE No.3 will give good surface cleaning but will
not get rust or paint fromthe bottomof the pits.

EZE R R R R I I R R I I O R R I R Ok S R R R I R Rk I R O
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Provi de coating of aboveground piping, piping in pits, pipe supports,
filter separators, and mscell aneous netal and equi prent in accordance with
[ M L-DTL-24441, Type 111, and the instructions that follow [Section

09 97 13.27 EXTERI OR COATI NG OF STEEL STRUCTURES] [ Section 33 52 80 LIQU D
FUELS PI PELI NE COATI NG SYSTEM . Color of finish coat shall be [white]

[biege]. Do not paint stainless steel or alumnum surfaces. [[Surfaces
i ncludi ng those that have been shop coated, shall be solvent cleaned.
Surfaces that contain | oose rust, |loose mll scale, and other foreign

subst ances shall be cleaned nechanically with power tools according to
SSPC SP 3.] [Surfaces shall be blast cleaned according to

SSPC SP 5/ NACE No. 1.] [Surfaces shall be blast cleaned according to

SSPC SP 6/ NACE No. 3.] Cdeaning shall be performed in sections or bl ocks
smal | enough to permt application of the epoxy-polyam de prine coat during
the sanme work shift. Shop-coated surfaces shall be protected from
corrosion by treating and touching up corroded areas imedi ately upon
detection.]

[2.1.3.1 Coating Description

Epoxy- pol yam de coatings consist of a two conponent systemthat includes a
pi gnent ed pol yanmide resin portion (A conponent) and an epoxy resin portion
(B component). Once they are m xed together and applied as a paint film
the coating cures to a hard filmby chemical reaction between the epoxy and
pol yam de resins. Epoxy-pol yam de coating (M L-DTL-24441) consists of

i ndi vidual formulations, for exanple, Fornmula 150 is for green primer, and
Formula 152 is for white topcoat.

2.1.3.2 M xi ng Epoxy- Pol yani de Coati ngs

Epoxy- pol yam de coatings are supplied in nmeasured amounts that nust be

m xed together in exact proportions to ensure the correct and conpl ete

chem cal reaction. Mx no nore paint than can be applied in the sane day.
The estimated pot life is 3-4 hours for 20 L 5 gal at 21-27 degrees C 70-80
degrees F. Discard any mixed paint renaining at the end of the day.

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

NOTE: The individual A and B conmponents of the
various fornulas are not interchangeabl e.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

a. Mxing Ratio. The mxing ratio of the M L-DTL-24441 coatings (except
Formul a 159) are all 1:1 by volune, for exanple, 20 L 5 gallons of
conponent A to 20 L 5 gallons of component B. The mixing ratio of
M L- DTL-24441 for formula 159 is 1:4 by vol une.

b. Mxing Procedures. Each conponent shall be thoroughly stirred prior to
m xi ng the conponents together. After nixing equal volunes of the two
conponents, this mixture shall again be thoroughly stirred until wel
bl ended. The induction tine shall be adhered to, to ensure conplete
chemical reactions. Induction tine is defined as the tine i mediately
follow ng the m xing together of conponents A and B during which the
critical chenmical reaction period of these conponents is initiated
until the mxture is ready for application. This reaction period is
essential to ensure the conplete curing of the coating. Volunetric
m xi ng spray equi pnent with in-line heaters set at 21-27 degrees C 70
to 80 degrees F may be used w thout an induction period.
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2.1.3.3 | nducti on Ti nes

The tenperature of the paint conmponents in storage should be neasured to
determne induction tine and pot life. Pot life is the usable life of the
m xed paint. It is dependent upon the tenperature and the volune of the
m xed paint. The pot life of a 20 L 5 gal mixture of the M L-DTL-24441
pai nts at 21-27 degrees C 70-80 degrees F is approximately 4 hours. The
job site application tenperature will affect the time required for the
paint to cure, and rmust be considered in estimating induction tinme, cure
time, and the effect of batch size on these functions. At 4-16 degrees C
40 to 60 degrees F a 1 hour induction tine shall be used. Volunetric

m xi ng spray equi pnent with in-line heaters set at 21-27 degrees C 70 to 80
degrees F may be used without an induction period. To ensure that the
reaction proceeds uniformy, the paint should be nanually stirred
periodically during its induction period. This prevents |ocalized
overheating or hot spots within the paint mxture.

2.1.3.4 Epoxy- Pol yam de Coating Application

Epoxy- pol yam de coatings, M L-DTL-24441, may be applied by brushing or
spraying. Three coats shall be applied, primer, intermediate, and top.
Each coat shall be a different color

a. Thinning Application. Odinarily, ML-DTL-24441 coatings are not
thinned. |If necessary, up to one pint of epoxy thinner for each L ga
of mi xed paint may be added if paint has thickened appreciably during
cold tenperature application or if necessary to inprove application
characteristics. Wen applied at the proper thickness, without
thinning, these paints will have no tendency to sag.

b. Application Thickness. Unless otherw se specified, apply three coats
of paint to produce approximtely 0.075 3 mils dry filmthickness (DFT)
each. Application which yields in excess of 0.10 4.0 nils DFT should
be avoided to prevent sagging. Final coat shall be pol yurethane on
exterior paint.

c. Spray Application. M L-DTL-24441 paints should be sprayed with
conventional spray guns and normal spray-pot pressures. The spray gun
shoul d be equi pped with a mddle-size (D) needle, and nozzle setup
Bot h conventional and airless spray equi pnent are suitable for use with
or without volunmetric m xing capability.

2.1.3.5 Equi prent C eanup

The ni xed paint should not be allowed to remain in spray equi pnent for an
extended period, especially in the sun of a warmarea. The paint cures
nore rapidly at higher tenperatures. When conponents A and B are ni xed
together, the pot life of the mixture (including the induction tine is 6
hours at 21 degrees C 70 degrees F. Pot life is longer at |ower
tenperatures and shorter at temperatures above 21 degrees C 70 degrees F
Spray equi prent shoul d be cl eaned after using by flushing and washing with
epoxy thinner or aromatic hydrocarbon thinners (xylene or high flash
aromati ¢ naphtha). General cleanup is also done by using these sol vents.
Brushes and rollers should be given a final cleaning in warm soapy water,
rinsed clean with warmfresh water and hung to dry.

12.1.4 Protective Coatings for Buried Steel Piping

[ Provide pipe with coating system Section 33 52 80 LI QU D FUELS PI PELI NE
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COATI NG SYSTEM ] [Provide pipe with FS L-C- 530 coating system of
factory-applied adhesi ve undercoat and continuously extruded plastic resin
coating; mnimmthickness of plastic resin shall be 0.9 mm 36 mls for

pi pe sizes 150 nmr 6 inches and larger. Fittings, couplings, irregular
surfaces, damaged areas of pipe coating, and existing piping affected by
the Contractor's operations shall be clean, dry, grease free, and prined
before application of tape. Tape shall overlap the pipe coating not |ess
than 75 mr 3 inches. Waterproof shrink sleeves may be provided in lieu of
tape and shall overlap the pipe coating not |ess than 150 mr 6 inches.
Pi pe coating and adhesi ve undercoat surfaces to be wapped with tape shal
be primed with a conpatible primer prior to application of tape. Priner
shal | be as recommended by tape manufacturer and approved by pipe coating
manuf act urer.

a. Damaged Areas of Pipe Coating: Provide FS L-T-1512, 0.5 mr 20 mls
nom nal thickness of tape over damaged areas. Residual material from
danmaged areas of pipe coating shall be pressed into the break or
trimmed off. Apply tape spirally with one-third overlap as tape is
applied. A double wap of one full width of tape shall be applied at
right angles to the axis to seal each end of the spiral wapping.

b. Fittings, Couplings, and Regul ar Surfaces: Provide FS L-T-1512, 0.25
nr 10 mils nominal thickness tape overlapped not less than 25 nr 1.0
i nch over damaged areas. Initially stretch and apply first layer of
tape to conformto conponent's surface. Then apply and press a second
| ayer of tape over first |ayer of tape.

c. Testing of Protective Coatings: Performtests with an approved
silicone rubber electric wire brush or an approved el ectric spring coi
flaw tester. Tester shall be equipped with an operating bell, buzzer
or other audible signal which will sound when a holiday is detected at
m ni mumtesting voltage equal to 1,000 tines the square root of the
average coating thickness in mr mls. Tester shall be a type so fixed
that field adjustnent cannot be nade. Calibration by tester
manuf acturer shall be required at six-month intervals or at such tine
as crest voltage is questionable. Certify in witing the calibration
date and crest voltage setting. Miintain the battery at anple charge
to produce the crest voltage during tests. Areas where arcing occurs
shall be repaired by using material identical to original coating or
coating used for field joints. After installation, retest the exterior
surfaces, including field joints, for holidays. Pronmptly repair
hol i days. ]

. 1.5 Fittings
.1.5.1 Cener al

Welding ells, caps, tees, reducers, etc., shall be of materials conpatible
for welding to the pipe line in which they are installed, and wal

thi ckness, pressure and tenperature ratings of the fittings shall be not

| ess than the adjoining pipe line. Unless otherw se required by the
conditions of installation, all el bows shall be the |long radius type.

Mter joints are not acceptable. Make odd angle offsets with pipe bends or
el bows cut to the proper angle. Butt weld fittings shall be factory-nade
wrought fittings manufactured by forging or shaping. Fabricated fittings
will not be permtted. WIlding branch fittings shall be insert type

sui tabl e for radi ographic inspections specified herein.
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2.1.5.2 Carbon Steel Fittings

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

NOTE: Tees with branch lines 50 percent of the nmain
line size or nore should have guide bars in piggable
syst ens.

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

a.

Fittings 62 mr 2.5 Inches and Larger: Butt weld, conformng to

ASTM A 234/ A 234\, grade WPB and ASME B16.9 of the same wall thickness
as the adjoining pipe. Al welds shall be radiographically exam ned

t hroughout the entire I ength of each weld. Each fitting shall be

subj ected to the Suppl ementary Requirements S3 and S4, Liquid
Penetrati on exam nati on and Magnetic-Particle Exam nation. Detectable
flaws will not be accepted in the supplenentary exanmi nations. Fittings
shall be identified to relate themto their respective radi ograph

El bows | ocated between the pig | auncher and the receiver, shall have a
radius three tines the pipe dianeter. Tees with branches 150 mr
6-inches and | arger, shall have guide bars as detailed on the draw ngs.

Fittings 50 mr 2 Inches and Smaller. Forged (socket welded or if

i ndi cated on draw ngs, threaded), 900 kg 2, 000-pound WO. G,
conforming to ASTM A 105/ A 105V, Grade 2 and ASME B16. 11. Threaded
fittings shall only be used for above grade applications. Underground
and in pits | ow point drain pipe and high point vent pipe shall be butt
wel ded.

Fl anges: 68 kg 150 pound wel d neck, forged flanges conformng to
ASTM A 105/ A 105N, and ASME B16.5. Flanges to be 2 mm 1/16-inch raised
face with phonographic finish, except where required otherwi se to match
equi prent furni shed. WMtch flange face to val ves or equi prent

furni shed. Flange face shall be machined to match val ves or equi pnent
furnished. Use of spacing rings or gaskets discs are not allowed.

Fl anges shall be subjected to the Suppl enentary Requirenents S56,

Li quid Penetrant Exam nation as outlined in ASTM A 961/ A 961N
Detectable flaws will not be accepted.

Interior Epoxy Coating Systemshall be applied to the fittings as
specified in paragraph "Carbon Steel Piping."

.3 Stainless Steel Fittings

Fittings 62 mr 2.5 Inches and Larger: Butt weld stainless stee
conformng to ASTM A 403/ A 403, C ass WP, Type 304L, seani ess or

wel ded, and ASME B16.9 of the same minimumwall thickness as the
adjoining pipe. Wlded fittings shall be tested and i nspected the sane
as the wel ded seam pi pe and neet the sanme requirenents as for the

pi pe. Elbows |ocated between the pig | auncher and the receiver, shal
have a radius three tinmes the pipe diameter. Tees with branches 150 nmr
6-inches and | arger, shall have guide bars as detailed on the draw ngs.

Fittings 50 mr 2-Inches and Snaller: Forged Type 304 or 304L (socket
wel ded or if indicated on drawi ngs, threaded), 900 kg 2, 000-pound
WO G conforming to ASTM A 182/ A 182lv and ASVE B16. 11. Threaded
fittings shall only be used for above grade applications. Underground
and in pits |ow point drain pipe and high point vent pipe shall be butt
wel ded.

SECTI ON 33 52 43.13 Page 18



c. Unions. Conforming to ASTM A 312/ A 312V, G ade 304 or 316.

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Check system pressures, as Type 304L
stainl ess steel flanges have a pressure rating of 2
MPa (230 PSIG.

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

d. Fl anges. 68 kg 150 pound wel d neck, forged Type 304[ or 304L]
stainless steel flanges conformng to ASTM A 182/ A 182N and ASME B16. 5,
except flanges that are to be connected to the fueling/defueling punps
shal | be 135 kg 300-pound. Flanges to be 2nm 1/16-inch rai sed-face
wi t h phonographi c finish, except where required otherwi se to match
equi prent furni shed. WMtch flange face to val ves or equi prent
furni shed. Flanges shall be subjected to the Suppl ementary
Requi renents S56, Liquid Penetrant Examination as outlined in
ASTM A 961/ A 961N

e. Stainless Steel Tube Fittings. Flareless, 316 stainless steel fittings
conform ng to SAE J514.

2.1.5.4 I solating Gasket Kits (Insulating) for Flanges

Provide ASTM D 229 electrical insulating material of 1,000 ohns mini num
resi stance; material shall be resistant to the effects of aviation
hydrocarbon fuels. Provide full face insulating gaskets between flanges.
Provide full surface 0.75 mr 0.03-inch thick wall thickness, spiral-wound
nyl ar insul ating sl eeves between the bolts and the holes in flanges; bolts
may have reduced shanks of a diameter not |ess than the dianeter at the
root of threads. Provide 3 mr 0.125-inch thick high-strength phenolic

i nsul ati ng washers next to flanges and provide flat circular stainless
steel washers over insul ating washers and under bolt heads and nuts.
Provide bolts 12 mr 0.5-inch | onger than standard | ength to conpensate for
the thicker insulating gaskets and the washers under bolt heads and nuts.
Exterior above grade flanges separated by electrically isolating gasket
kits shall be provided with weatherproof |ightning surge arrester devices.
The surge arrester shall bolt across flanges separated by insul ati ng gasket
kits per detail on contract drawi ngs. The arrestor shall have the

foll owi ng features:

. Weat her proof NEMA 4 encl osure.

. Bidirectional and bipolar protection

. Constructed of solid state conponents, no lights, fuses or relays
nd used wi thout required maintenance or replacenent.

. Wthstand unlimted nunber of surges at 50,000 Anperes.

e. Maxi mum cl anpi ng vol tage of 700 Volts based on a | EEE C62. 41 8x20

m crosecond wave form at 50,000 Anperes peak neasured at the device
termnals (zero |l ead | ength).

f. AUL Ilisted arrester for installation in Cass 1, Dvision 2, Goup
D, hazardous areas.

a
b
c
a
d

Install the nmounting bracket and | eads on the flange side of the bolt
i nsul ating sl eeve and washer, and size in accordance with this schedul e:

Li ne Size Bolt Size
50 nm® inch 16 mmb/ 8 inch
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2.

Li ne Size Bolt Size
62 m2.5 inch 16 mmb/ 8 inch
75 mB inch 16 mmb/ 8 inch
100 m# inch 16 b/ 8 inch
150 mM® i nch 19 mm 3/ 4 inch
203 nmm8 i nch 19 M8/ 4 inch

254 nmlO i nch

22 v/ 8 inch

305 mml2 i nch

22 mm 7/ 8 inch

355 mml4 i nch 25 mm 1 inch

406 mm 16 i nch 25 mm 1 inch

Not e: Make all owance for thel mm 1/32-inch
thi ckness of the insulating sleeve around the
bolts when sizing the nounting | ugs.

1.6 Bol ts and Nuts

Bolts and nuts for pipe flanges, flanged fittings, valves and accessories
shall conformto ASME B18.2.1 and ASME B18. 2.2, except as otherw se
specified. Bolts shall be of sufficient Iength to obtain full bearing on
the nuts and shall project no nmore than three full threads beyond the nuts
with the bolts tightened to the required torque. Bolts shall be regul ar
hexagonal bolts conforming to ASME B18.2.1 with material conforming to
ASTM A 193/ A 193, Cass 2, Grade B8, stainless steel, when connections are
nmade where a stainless steel flange is involved, and Grade B7 when only
carbon steel flanges are involved. Bolts shall be threaded in accordance
with ASME Bl.1, Cass 2A fit, Coarse Thread Series, for sizes 25 mr one inch
and smaller and Eight-Pitch Thread Series for sizes larger than 25 mr one
inch. Nuts shall conformto ASME B18. 2.2, hexagonal, heavy series with
material conformng to ASTM A 194/ A 194N, Grade 8, stainless steel for
stainless steel bolts, and Grade 7 for carbon steel bolts. Nuts shall be
t hreaded in accordance with ASVE Bl1.1, Cass 2B fit, Coarse Thread Series
for sizes 25 mr one inch and smaller and Eight-Pitch Thread Series for
sizes larger than 25 mr one inch. Provide washers under bolt heads and
nuts. Washers to be ASTM F 436, flat circular stainless steel for
stainl ess steel bolts, and carbon steel for carbon steel bolts. Torque
wr enches shall be used to tighten all flange bolts to the torque
recomended by the gasket manufacturer. Tightening pattern shall be as
recomrended by the gasket manufacturer. Anti-seize conpound shall be used
on stainless steel bolts.

1.7 Gasket s

ASME B16. 21, conposition ring, using a Buna-N, Teflon, or a protein and

gl ycerin binder, 3 mO0.1250-inch thick. Gaskets shall be resistant to the
effects of aviation hydrocarbon fuels and manufactured of fire-resistant
materials. Full-face gaskets shall be used for flat-face flanged joints.

Ri ng gaskets shall be used for raised-face flanged joints. Gaskets shal

be of one piece factory cut.
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2.1.8 Rel i ef and Drain System Pi ping
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NOTE: Per COWAND FUELS FACI LI TY Engi neer.
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Pressure relief valve discharge lines and drain lines to the product
recovery tank shall be Schedule 40 [ APl Spec 5L Grade B or ASTM A 53/ A 53N
Grade B Carbon Steel] [ASTM A 312/ A 312N seanl ess Type 304L Stainl ess
Steel]. See Gaskets specified herein before.

2.1.9 Relief and Drain System Protective Coating
Pi pe shall be factory coated as specified herein before for steel piping.
2.1.10 Field Applied Protective Coatings

The field joints and fittings of all underground piping shall be coated as
herei n specified.

2.1.10.1 Vel ded Joints

Heat shrinkabl e radi ation-cross-1inked pol yol efi n waparound type sl eeves
shall be applied to all welded joints. Joints shall not be coated unti
pressure testing is conplete. Apply sleeves consisting of 1 mr 40 m |

pol yol efin backing and 1 mr 40 m | thermnoplastic mastic adhesive in
accordance with the manufacturer's instructions.

2.1.10.2 Tape for Fittings
Fittings and other irregular surfaces shall be tape wapped. The tape
shall be a plastic mastic |lam nated tape having 0.15 mr 6 m| plastic
backi ng of either polyethylene or polyvinylchlorine and 0.72 to 2.4 mr 29
to 44 m| of synthetic el astoner.

2.1.11 Threaded Joints

Threaded joints, if indicated on the draw ngs, shall be nade tight with
manuf act urer recomended teflon tape or a mxture of graphite and oil

inert filler and oil, or with a graphite conpound, applied with a brush to
the male threads. Not nore than three threads shall show on nade up
joints. Threaded joints, nechanical couplings and flanges will not be

permitted in buried piping. Threaded joints shall not get wel ded.
2.1.12 Wl ded Joints
Wel ded joints in steel pipe shall be as specified in Part 3.

2.2 MANUAL VALVES
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NOTE: Per COWAND SERVI CE HEADQUARTERS Engi neer for

mari ne environnment, provide stainless steel valves

on exterior (aboveground and in pits) piping.
EE SRR I Sk S I I S I S I O R R R Rk I S Sk S I I R R Ik S S I S R Sk I S O
Al portions of a valve coming in contact with fuel in stainless steel pipe
lines or epoxy lined carbon steel pipe |ines shall be of noncorrosive
material. Valves in stainless steel pipe |lines or epoxy |ined carbon stee
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pi pe lines shall be Type 304 or Type 316 stainless steel or carbon stee
internally plated with chromiumor nickel or internally electrol ess nicke
pl ated. Valves in unlined carbon steel pipelines shall have carbon stee
body. Stemand trimshall be stainless steel for all valves. Manually
operated val ves 150 mr 6 inches and |l arger shall be worm gear operated and
val ves snaller than 150 nm 6 inches shall be | ever operated or handwhee
operated. Valves snaller than 50 mm 2 inches shall have | ever-type

handl es. Valves installed nmore than 2.4 nm 8 feet above finished fl oor
shal | have chain operators and a position indicators visible from ground

| evel . Sprocket wheel for chain operator shall be alumnum Valves in the
isolation pits in fuel piping between the pig |aunchers and the pig
receivers shall be full bore, piggable, double block and bl eed type. The
full bore piggable valves at the |launcher and the receiver shall be bal

type.
. 2.1 Bal | Val ves

Bal | val ves shall be fire tested and qualified in accordance with the

requi renents of APl Std 607 and APl STD 608. Ball valves shall be

nonl ubri cated val ves that operate fromfully open to fully closed with 90
degree rotation of the ball. Valves 50 mr 2 inches and | arger shal
conformto applicable construction and di mension requirenents of APl Spec 6O
ANSI d ass 150 and shall have flanged ends. Valves snmaller than 50 mr 2

i nches shall be ANSI class 150 val ves with one piece bodies with flanged
ends, unless noted otherwise. The balls in valves 254 mr 10 i nches ful
port and 305 mr 12 inch regular port and | arger shall have trunnion type
support bearings. Except as otherw se specified, reduced port or full port
val ves may be provided at the Contractor's option. Balls shall be solid,
not hol |l ow cavity.

.2.1.1 Mat eri al s

Ball shall be stainless steel. Ball valves shall have tetrafl uoroethyl ene
(TFE) or Viton seats, body seals and stemseals. Valves 100 mr 4 inches
and snal |l er shall have a | ocking nechani sm

.2.1.2 Full Port Ball (DBBV) Valves for Piggable Lines

Bal | val ves shall be designed, nmanufactured, and tested to APl Spec 6D
fire-safe and tested to APl Spec 6FA, APl Std 607, and BS EN | SO 10497 (BS
6755, Part 2). Valves shall be trunnion-nounted with independent spring
and hydraulically actuated, floating, single piston effect, self-relieving
seat rings, with bi-directional sealing. Ball shall be solid type with
full through-conduit opening, suitable for passage of pipeline pigs. Stem
shall be anti-static, blow out-proof design with o-ring seals and provided
with an enmergency sealant injection fitting. Valves shall be 3-piece,

bol ted body design with raised-faced ANSI C ass 150 fl anged connecti ons,
equi pped with body drain/bleed valve and vent fitting, and suitable for
doubl e bl ock and bl eed service in the closed and open positions. Valves
shall be all stainless steel construction, or carbon steel with stainless
steel stem and all wetted parts el ectrol ess nickel -plated. Valves shal
have nylon or teflon seat inserts, viton B body, stem and seat o-rings,
with stainless steel and graphite body gaskets and graphite secondary stem
seals. Valves located in vaults or pits shall be equipped wth actuator
ext ensi ons.

.2.1.3 El ectric Val ve Actuator

El ectric val ve actuator shall be as indicated for Plug (Double Block and

SECTI ON 33 52 43.13 Page 22



Bl eed) Valves, electric valve actuator.
. 2.2 Pl ug (Doubl e Bl ock and Bl eed) Val ves

APl Spec 6L, Type IIl, ANSI Cass 150, non-lubricated, resilient, double
seated, trunnion nounted, tapered |lift plug capable of two-way shutoff.

Val ve shall have tapered plug of steel or ductile iron with chrome or

ni ckel plating and plug supported on upper and | ower trunnions. Sealing
slips shall be steel or ductile iron, with Viton seals which are held in
pl ace by dovetail connections. Valve design shall permt sealing slips to
be replaced fromthe bottomwi th the valve nounted in the piping. Valves
shal |l operate fromfully open to fully closed by rotation of the handwhee
to lift and turn the plug. Valves shall have weat herproof operators with
mechani cal position indicators. |Indicator shaft shall be stainless steel.
M ni mum bore size shall be not |ess than 65 percent of the internal cross
sectional area of a pipe of the same nom nal dianeter unless bore hei ght of
pl ug equal s the nom nal pipe dianmeter and nmanufacturer can show equal or
better flow characteristics of the reduced bore size design. Full port
plug valves in distribution piping shall be provided with a 25 mr 1-inch
fl anged body drain.

.2.2.1 Cener al

Val ves in the operating tank suction and fill lines and the valves at the
four valve manifold in the punp roomin the tank fill lines shall be
provided with a factory-installed linmt switch that is actuated by the

val ve closure. Each switch shall have one doubl e pol e doubl e throw
contacts or four single pole, double throw contracts, two for open, two for
closed, and shall be watertight and U.L. listed for Class I, Division 1
Group D hazardous areas.

.2.2.2 Val ve QOperation

Rot ati on of the handwheel toward open shall |ift the plug w thout w ping
the seals and retract the sealing slips so that during rotation of the plug
clearance is maintained between the sealing slips and the val ve body.

Rot ati on of the handwheel toward cl osed shall |ower the plug after the
sealing slips are aligned with the val ve body and force the sealing slips
agai nst the val ve body for positive closure. Wen valve is closed, the
slips shall forma secondary fire-safe netal -to-netal seat on both sides of
the resilient seal. Plug valves located in Isolation Valve Pits or vaults
shal | be provided with handwheel extensions.

.2.2.3 Rel i ef Val ves

ANSI C ass 150. Provide plug valves with automatic thermal relief valves
to relieve the pressure build up in the internal body cavity when the plug
valve is closed. Relief valves shall open at 175 kPa 25 psi differentia
pressure and shall discharge to the throat of, and to the upstream side, of
the plug val ve.

.2.2.4 Bl eed Val ves
ANSI d ass 150, stainless steel body valve. Provide nmanually operated

bl eed val ves that can be opened to verify that the plug val ves are not
| eaki ng when in the cl osed position.
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2.2.2.5 El ectric Val ve Actuator

The actuator, controls and accessories shall be the responsibility of the
val ve-actuator supplier for sizing, assenbly, certification, field-testing
and any adjustnments necessary to operate the valve as specified. The

el ectric valve actuator shall include as an integral unit the electric
notor, actuator unit gearing, limt switch gearing, position limt

swi tches, torque switches, drive bushing or stemnut, declutch |ever,
wiring termnals for power, rempte control,indication connections and
handwheel. The electrically actuated plug val ve shall be set to open and
close completely in 30 to 60 seconds against a differential pressure of 2
MPa 275 PSICG. The actuator settings of torque and linmit contacts shall be
adj ustabl e. The val ve actuator shall be suitable for nmounting in a vertica
or horizontal position and be rated for 30 starts per hour. The valve
actuator shall be capable of functioning in an anbi ent environnent
tenmperature ranging from -38 to 70 degrees C -32 to 158 degrees F

a. The electrical enclosure shall be speciffically approved by UL or
Factory Mitual for installation in Class |, Division 1, Goup D
| ocati ons.

b. The electric motor shall be specifically designed for val ve actuator
service and shall be totally enclosed, non-ventilated construction
The notor shall be capabl e of conplete operation at plus or mnus 10
percent of specified voltage. Mdtor insulation shall be a m ni mum NEVA
Cass F. The notor shall be a renovabl e subassenbly to allow for notor
or gear ratio changes as dictated by system operational requirenents.
The notor shall be equi pped with an enbedded thernpbstat to protect
agai nst notor overl oad and al so be equi pped with space heaters. It
shal | de-energi ze when encountering a janmed val ve.

c. The reversing starter, control transforner and |ocal controls shall be
integral with the val ve actuator and suitably housed to prevent
breat hi ng or condensation buil dup. The el ectronechanical starter shal
be suitable for 30 starts per hour. The wi ndings shall have short
circuit and overload protection. A transfornmer, if needed, shall be
provided to supply all internal circuits with 24 VDC or 110 VAC nay be
used for renote controls.

d. The actuator gearing shall be totally enclosed in an oil-filled or
grease-filled gearcase. Standard gear oil or grease shall be used to
| ubricate the gearcase

e. The actuator shall integrally contain |local controls for Open, C ose
and Stop and a local/renmpte three position selector switch: Loca
Control Only, Of, and Renote Control plus Local Stop Only. A netallic
handwheel shall be provided for energency operation. The handwhee
drive must be nechanically independent of the notor drive. The renpte
control capablity shall be to open and close. R mpull to operate
val ve manual ly shall not exceed 28 kg 80 pounds.

f. Positionlimt switches shall be functional regardl ess of nmmin power
failure or manual operation. Four contacts shall be provided with each
sel ectable as nornmallly open or nornally closed. The contacts shall be
rated at 5A, 120 VAC, 30 VDC.

g. FEach valve actuator shall be connected to a PLC supplied by "others".

h. The actuator shall have a local display of position even when power has
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2.

been | ost.

i. The actuator shall be supplied with a start-up kit conpri sing
installation instruction, electrical wiring diagram and spare cover
screws and seal s.

j. The actuator must be performance tested and a test certificate shall be
supplied at no extra charge. The test should sinulate a typical valve
load with current, voltage, and speed neasured.

2.3 Swi ng Check Val ves

Swi ng check val ves shall conformto applicable requirements of APl Spec 6O
regul ar type, ANSI C ass 150 with flanged end connections. Check val ves
shall conformto APl STD 600 and be swing type with material as previously
indicated herein. Discs and seating rings shall be renewabl e wi thout
renoving the valve fromthe line. The disc shall be guided and controll ed
to contact the entire seating surface.

.2.4 Si |l ent Check Val ves

Spring assisted, wafer/lug pattern, butterfly check with viton or teflon
seat ring, designed to prevent flow reversal slanming of valve, dual plate,
and shall conformto ASME B16. 34, APl Std 594, except face to face

di nensi ons may deviate fromstandard. Valves shall be suitable for
installation in any orientation. Valve body and trimnmaterial shall be as
previously indicated herein.

.3 RELI EF VALVES

Relief valves shall be the fully enclosed, spring | oaded, angle pattern
single port, hydraulically operated type with plain caps, and shall be

| abel ed in accordance with ASVE BPVC SEC VIII Dl. Valve stens shall be
fully guided between the closed and fully opened positions. The valves
shal |l be factory-set to open at 1.8 MPa 265 psi unl ess otherw se indicated
on the drawi ngs. Operating pressure shall be adjustable by neans of an
encl osed adjusting screw. The valves shall have a mnimum capacity of 1.3
L/s 20 GPN at 10 percent overpressure. Valves shall have a repl aceabl e
seat. Relief valves that do not relieve to a zone of atnospheric pressure
or tank rmust be a bal anced type relief or regul ator val ve.

.3.1 Val ve Materials

Val ves shall have carbon steel bodies and bonnets with stainless stee
springs and trim Valves shall be Cass 150 fl anged end connecti ons.

. 3.2 Si ght Flow I ndicators

Sight flow indicators shall be ANSI C ass 150 and shall have fl anged end
connections. Sight flow indicators shall consist of a housing containing a
rotating propeller that is visible through a gl ass observation port. The
housi ng shall be stainless steel when installed in stainless steel lines
and carbon steel when installed in carbon steel lines. The glass in the

i ndi cator shall also neet the Cass 150 rating.
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2.4 Pl PI NG ACCESSORI ES
2.4.1 Fl exi ble Ball Joints

Flexible ball joints shall be [stainless steel] [carbon steel with

el ectrol ess nickel-plating to a mninmumof 0.075 nmm 3 mls thickness],
capabl e of 360-degree rotation plus 15-degree angul ar flex novenent,
ASME B16.5, O ass 150 flanged end connections. Provide pressure nol ded
composi tion gaskets designed for continuous operation tenperature of 135
degrees C 275 degrees F. Joints shall be designed for m ni mum wor ki ng
pressure of ANSI C ass 150. |Injectable packing will not be all owed.

2.4.2 Pi pe Sl eeves

Pi pe sl eeves shall be installed where indicated and at all points where the
pi pi ng passes through concrete construction. Such sleeves shall be of
sufficient inside diameter to provide a m nimum cl ear di stance between the
pi pe and the sleeve of 13 mr 1/2-inch. Sl eeves through concrete pits or

sl abs shall be standard wei ght carbon steel pipe with a protective
coating. Each sleeve shall extend through the respective pit wall or slab
and shall be provided with a Buna-N casing seal. Sleeves where piping
passes under roads or piping indicated to be double walled shall be
standard wei ght carbon steel pipe with a protective coating as previously
specified. Alignnent of the sleeve and piping shall be such that the pipe
is accurately centered within the sl eeve by a nonconductive centering

el ement. The sl eeve shall be securely anchored to prevent dislocation.

Cl osure of space between the pipe and the pipe sleeve shall be by means of
a nmechanical ly adjustabl e segnmented el astoneric seal. The seal shall be
installed so as to be flush.

2.4.3 Strainers
2.4.3.1 Basket Type

Strainer shall be in conpliance with M L-PRF- 13789, except as specified
otherwi se. Strainer end connections shall be designed in accordance with
ASME B16.5, O ass 150. Strainer body material shall be the sanme as the
mat eri al specified for manual valves. Strainers shall have renovable
baskets of 60 mesh wire screen with larger wire mesh reinforcenent; wre
shal |l be stainless steel, Type 316. Pressure drop for clean strainer shal
not exceed 20 kPa 3 psig at nmaxi numdesign flow rate. The ratio of net
effective strainer area to the area of the connecting pipe shall be not
| ess than three to one. Each strainer shall be provided with a suitable
drain at the bottom equipped with a ball valve. The strainer shall be
equi pped with a direct-reading, piston type differential pressure gauge
that neasures the differential pressure across the basket. The gauge shal
consi st of a spring-supported, corrosion resistant piston noving inside a
glass cylinder, with high pressure applied on top of the piston and | ow
pressure applied belowit. Under a differential pressure of 21 kPa 30 PSI
| eakage past the piston shall not exceed 120 drops per minute. The
cylinder shall have stainless steel and flanges with Viton Oring seals.
The high pressure inlet of the gauge shall have a 10-m cron pl eated paper
filter and the | ow pressure connection shall have a fine nmesh stainless
steel strainer. The gauge shall have an operating pressure of 210 kPa 300
PSI. Differential pressure range of the gauge through approximately 75 m
3 inches of piston novenment shall be 0-21 kPa 0-30 PSI with an accuracy of +
0.034 0.5 PSI, calibrated linearly with one kPa PSI scal e graduati ons.
H gh and | ow pressure connections shall be 6 mr 1/4 inch NPT female with a
stainl ess steel bar stock valve at each connection. Construction of the
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gauge shall be such that a 3-valve manifold is not necessary. |If only one
bar stock valve is closed, the gauge shall not be damaged by up to 210 kPa
300 PSI differential pressure in either direction. A pressure gauge shal
be attached to the differential pressure gauge to indicate the high
pressure and have a range of 210 kPa 300 psi.

2.4.3.2 Cone Type (Tenporary)

Strainer shall be stainless steel type 304 or 316, 100 nesh screen with the
rati o of net open area of strainer to the area of the connecting pipe shal
be not less than three to one at the punp suction, and 4 nmr 5/32-inch
perforations and suitable for bi-directional flow at the inlet to the
hydrant pit control valves.

2.4. 4 Pi pe Hangers and Supports
2.4.4.1 Cenera

Pi pe hangers and supports shall conformto MSS SP-58 and MSS SP-69.
Supports shall be provided at the indicated | ocations. Support channels
for drain lines shall be epoxy coated on all surfaces or hot-dip gal vani zed
after the channels are cut to length. Coated supports shall be coated with
fusion bonded epoxy resin applied by the fluidized bed nethod. Thickness
of the coating shall be not |less than 0.25 nmr 10 nmils. Surface preparation
and coating application shall be in accordance with the epoxy

manuf acturer's instructions. The coating shall be pinhole free when tested
with a | ow voltage holiday detector set at no nore than 100 times the m m |
thi ckness of the coating. Al pinholes shall be marked, repaired and
retested to ensure a pinhole free film The coating material shall be a
100 percent solids, thernpsetting, fusion-bonded, dry powder epoxy resin
The manufacturer shall certify that the naterial is suitable for fluidized
bed application and that it is approved by the Environnental Protection
Agency. A teflon pad shall be installed between the pipe and the u-bolt.

2.4.4.2 Adj ust abl e Pi pe Supports

Adj ust abl e pi pe supports shall consist of a cast iron saddle and a threaded
ni ppl e connected to a carbon steel pipe by means of a special reducer
conform ng to M5S SP-69. The supports shall be provided with teflon

insul ation strips.

2.4.4.3 Low Friction Supports
Low friction supports shall be self-lubricating antifriction el ement
composed of reinforced TFE. Units shall be factory designed and
manuf act ur ed.

2.4.4.4 Concrete and G out

Concrete and grout for anchors and supports shall comply w th SECTI ON
03 31 00.00 10 CAST-I N PLACE STRUCTURAL CONCRETE.

2.4.5 Sanpl e Connecti ons

a. Sanple connections shall be factory assenbled units specifically
designed for obtaining representative sanples fromfuel pipelines.
Each connection shall include a 6 nr 1/4-inch sanpling probe where the
probe faces upstream ball valve and 6 nmr 1/4-inch qui ck di sconnect
coupling with dust plug, all assenbled into a unit that is suitable for
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installation in a pipe nipple. The sanmpling probe shall extend not
| ess than one inch into the fuel pipe. Al materials in the sample
connections shall be stainless steel or al um num

b. Furnish two sanpling hose assenblies to the Contracting Oficer at the
project site. Each assenbly shall consist of a 1.8 n 6-foot |ength of
6 mr 1/4-inch clear plastic tubing with internal bondi ng/ grounding
wire. One end of the tubing will contain a male connector that
actuates fl ow when inserted into the quick di sconnect coupler. Each
end of the bonding/grounding wire shall be equipped with clips for
attaching to the pipe and netal sanple container

2.4.6 Fl anged Swi vel Joints

Fl anged swi vel joints shall be stainless steel, single plane, capable of
rotating 360 degrees. Wl ded swivel joints and welding of swivel joints to
the pipe and/or elbowis not pernmitted. Swivel joints shall be of the
non-1| ubri cated, nmaintenance free type with nonl ubricated bearings and no
lubricating fitting. Swivel joint shall be flanged at the end connecting
to the piping systemand threaded (fenale NPT) at the end connecting to the
fuel hose. No |eakage shall be permtted under positive or negative
pressure conditions. No | eakage shall be permtted under high or |ow
tenmperature conditions. Welding of swivel joint to six-bolt flange
connector is permitted. The swivel joints shall be warranted for three
years agai nst | eakage. There must be electrical continuity fromone flange
to the other without the use of ground straps. The electrical continuity
fromone flange to another (w thout the use of ground straps) shall be Iess
than 1000 ohns. Each swivel joint shall have at |east two ball bearings
and one roller bearing and two seals.

2.4.7 Moni t ori ng Points

At the follow ng | ocations, provide 13 mr hal f-inch pipe, flanged bal
val ve, and blind flange for future test equi pnent connections:

a. On the filter separator discharge header in the punphouse.

b. At the Hydrant Hose Truck Checkout, inlet to Hydrant Valve.

c. At the inlet to the Back Pressure Control Valve in the Punphouse.

d. At both sides of the isolation valve in all the isolation valve pits.
2.4.8 Fuel Hose

Fuel hose shall conformto APl Std 1529, Grade 2, Type C, threaded, nale
NPT, both ends.

2.4.9 Pressure Fueling Nozzle
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NOTE: Specify type of nozzle as directed by the
COMVAND FUELS FACI LI TY Engi neer.
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Nozzl es shall conformto SAE AS5877, Type [D-1] [D-2] [D-3]. Nozzles and
nozzl e conponents shall be conpatible with the fuel to be handl ed. Nozzles
shall be provided with an internal 60 nmesh stainless steel strainer and a
fuel sanple connection tapping. Nozzle design shall be for single point
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fueling of aircraft. Nozzles shall be provided with a conpatible dry break
qui ck di sconnect swi vel. Coupler shall allow for quick di sconnect and
reconnect of fueling nozzles with correspondi ng adapters. Coupl er and
adapter shall provide a positive, |eak proof connection under constant or
surge flow. Coupler shall be designed to prevent blowout of interna

poppet .
.4.10 Nozzl e Adapter (SPR)

Adapter shall be a nomnal 62 mr 2-1/2 inches with self-closing valve in
accordance with M L-A-25896. Adapter shall have a 100 mr 4 inch flange
nounting and vacuumtight, | ocking dust cap using the SPR | ugs.

.4.11 Pi ggi ng Accessori es
.4.11.1 Cl osure Door

The cl osure shall be hinged, swing bolted closure of the same nmaterial as
the pipe and for a Cass 150 system Gasket shall be nitrile. Eye bolts
shall be pinned to lugs on the hub.

.4.11. 2 Si gnal er

The pig signaler shall be nechanical flag type with nmanual reset, and be

| ocated on the pig |launcher and the pig receiver. Material in contact with
the fuel shall be stainless steel. Units shall be suitable for renoval and
installation under line pressure of 275 psig. Signaler shall be capabl e of
wi thstanding line pressure of a Cass 150 system

.5 FLEXI BLE HOSES

Fl exi bl e hoses for fueling punps shall have ANSI C ass 300 flanges to nate
to the punmp and C ass 150 to connect to the system fl anges of stainless
steel construction conformng to ASVE B16.5. Flexi ble hoses shall be of
stainl ess steel flexible metal hose consisting of an inner corrugated
stainless steel tube with stainless steel braid cover. Al conponents to
be suitable for not less than 2 MPa 275 psig. Length and application of
flexi bl e hoses shall be per manufacturer's witten recomrendati ons.

.6 AUTOVATI C Al R VENT

Unit shall have 25 nm one-inch connections and automatically vent air under
pressure, and prevent a vacuum when pressure drops bel ow a positive
pressure. As fuel fills the vent, a float shall rise and forma drip-tight
closure. The unit pressure rating shall be a mnimmof 2 MPa 275 psi.

The float shall be stainless steel. Body and cover be carbon steel or
ductile iron and be internally epoxy coated.

T SURGE SUPPRESSOR TANK AND VALVE

The unit shall be fabricated fromcarbon steel, internally coated pressure
vessel with a rubber bl adder or a stainless steel diaphramseparating the
fuel fromthe gas charge. The epoxy coating shall be in accordance with
M L- PRF- 4556. The rubber bl adder shall be nol ded synthetic nitrile rubber
(Buna-N). The unit shall be constructed and | abeled in accordance with
ASME BPVC SEC VI D1. The housing shall be designed for a working
pressure of 2 MPa 275 PSIC. The gas precharge shall be dry nitrogen and
shal | have a pressure gauge, gas valve, and an adapter for field charging.
Bl adder precharge pressure shall be 1 MPa 80 PSIG The connection to the
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pi pi ng system shall be Cass 150 ANSI flange, size as indicated on the
drawi ngs. The connection shall have a check valve to provide unrestricted
flowinto the vessel and restricted flow fromthe vessel. The flange shal
have a 13 mr 1/2-inch NPT connection with a valve and adapter to relieve
fluid pressure during gas recharging and to drain the vessel during
renoval . A charging assenbly shall be provided. The surge contro
supplier shall furnish a service person trained to provide installation
check-out assistance and to supervise operation and testing necessary to
pl ace the surge control systeminto service and to provide training on
chargi ng, recharging, and checking the surge suppressor.

PART 3 EXECUTI ON
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NOTE: Specify as directed by the COMWAND FUELS
FACI LI TY Engi neer.
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3.1 VERI FI CATI ON OF DI MENSI ONS

After becoming famliar with details of the work, verify dinmensions in the
field, and advise the Contracting O ficer of any discrepancy before
perform ng any work.

3.2 CLEANI NG OF PI PI NG

Keep the interior and ends of all new piping, affected by construction
operations, thoroughly cleaned of foreign matter and water 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. Piping shall be

i nspected before placing into position. The interior of each | ength of
pi pe shall be cleaned after welding insuring that the interior of the
piping is free of foreign matter when it is connected into the system

3.3 TRENCHI NG AND BACKFI LLI NG

Trenching and backfilling shall conformto Section 31 00 00 EARTHWORK, and
the follow ng bedding and backfill requirenents. The pipe shall be laid in
a bed of sand 150 nm 6 i nches deep, conpacted in accordance with Section
31 00 00 EARTHWORK, paragraph "Backfilling and Conpaction". Sand shal

neet the requirenments of Section 31 00 00 EARTHWORK, paragraph "Sel ect
Granul ar Material". The full length of each section of pipe wthout any
protective covering shall be excavated to permt installation of the
protective covering. Pipe that has the grade or joint disturbed after

 ayi ng, shall be taken up and relaid. Pipe shall not be laid in water or
when the trench or weather conditions are unsuitable for such work. After
testing and application of protective covering to joints, sand backfil
shal | be placed and conpacted around the pipe or protective coating to a
depth of 305 mm 1 foot above top of pipe. The remainder of the backfil
shall be the same as for other types of pipe.

3.4 PIPING LAYQUT REQU REMENTS
3.4.1 Pi pe Fabrication

Fabricate piping to nmeasurenents established on the project site and
position into place without springing or forcing. Mke provisions for
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absor bi ng expansi on and contraction without undue stress in any part of the
system

.4.2 Interferences and Measurenents

Provide offsets, fittings, and accessories required to elimnate
interferences and to match actual equi prent connection | ocations and
arrangenents. Verify measurements before conmencing work. Submit

di screpancies for clarification before proceeding with the installations to
the Contracting Oficer.

. 4.3 Space and Access

Keep pi pi ng, control tubing, which is not detailed close to structures and
columms so as to take up a m ni mum amount of space. Ensure that access is
provi ded for mmintenance of equi pnent, val ves and gauges.

.4.4 Locati on

Do not place unions in locations that will be inaccessible after the
compl etion of the work. Place unions on each side of equipnent.

.4.5 Pi pi ng and Equi prment

Provi de anchors where required to absorb or transmit thrust or elimnate

vi bration or pulsation. Provide hangers and supports near each change of
direction. Select support conponents which do not restrict the noverment of
the pipe due to thermal expansion. Space hangers unifornmy and arrange
symetrically.

.4.6 Structural Support

Provi de supplementary or intermedi ate steel or other structural menbers as
required for transm ssion of loads to nenbers form ng part of the
supporting structure.

4.7 G ade

VWere profiles of piping lines are shown on the drawi ngs, grade the |ine
uniformy between changes in slope or direction. Mintain gradient to
within + 6 mr 1/4-inch over the entire length of pipe. Wen backfilling
has been conpleted to the top of the pipe, the pipe shall be surveyed at
each joint, and | ogged by station nunber. Submit to the Contracting
Oficer for approval the survey final elevations before backfilling can
conti nue.

. 4.8 Si ze Changes

Make changes in pipe size with reducing fittings. Do not use bushings. In
[ieu of welding reducing outlet tees for piping 50 mr 2 inches and | arger,
wel di ng branches suitable for 100 percent radiographic inspection may be
used. Do not use weldolets unless specifically called out (labeled) on the
dr awi ngs.

. 4.9 Direction Changes
Make changes in direction of pipes with long radius fittings. Provide

special fittings when required. Do not nmake miter welds. Make odd-angle
of fsets with pipe bends or el bows cut to the proper angle.
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3.

3.

5 VELDI NG
5.1 Cener al

Al joints, unless indicated otherwi se, in carbon steel and stainless stee
pi ping systens shall be wel ded. [Welding of fuel pipe joints shall conply
with Section 33 52 90.00 20 WELDING FOR POL SERVICE PIPING ][ Unless

ot herwi se approved, all girth welds shall be conpl ete penetration groove

wel ds nmade in accordance with qualified welding procedures. Welding
operations, qualifications of welders and wel di ng procedures shall conply
with the provisions of ASME B31.3 and the requirenments specified herein.

The root pass on stainless steel and carbon steel pipe shall be by the GVAW
or GTAW process. ]
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NOTE: [|If Section 33 52 90.00 20 WELDI NG FOR POL
SERVICE PIPING i s chosen, delete the rest of the
par agr aph
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a. Definitions shall be in accordance with AW A3. 0M A3. 0.

b. Synbols shall be in accordance with AW A2.4 for wel ding and
nondestructive testing, unless otherw se indicated.

C. Saf ety Precautions shall conformto AWS 749.1

d. Weld Preparation shall conply with the requirements of ASME B31.3 and
the qualified Wl ding Procedure Specification. The use of "rice paper"
as purge blocks is not permitted. Subnit alternate nmethod for
approval . Back purge gas shall be used for the root pass and hot pass
of all pipe welds. The use of flux-coated or cored welding rod is
prohi bited in maki ng the root pass.

e. Backing Rings. The use of backing rings for naking or repairing welds
will not be permitted.]

.5.2 Test s

a. Al steel pipe welds, except factory seam wel ds, including high point
vent pipe and | ow point drain pipe, shall be site exani ned by
radi ographi c nethods to determ ne conformance to the paragraph
" St andards of Acceptance". Socket welds and branch connections which
can not be radi ographed shall be exam ned per ASME B31. 3, paragraph
341.4.3. Al of the socket welds shall be exam ned, except the socket
wel ds on the non-pressurized drain lines in the [punphouse] [filter
buil ding] to the product recovery tank in which a mninumof 10 percent
shal | be examni ned, and 10 percent of the socket wel ded pipe on the
tanks, and to the conformance of the paragraph "Standards of
Accept ance".

b. The services of a qualified conmercial or testing |aboratory approved
by the Contracting O ficer shall be enployed for testing of piping
wel ds. The wel d inspector shall have a ninimum of two years experence
in inspection of stainless steel piping and two years in comercial or
mlitary aircraft hydrant fueling systens, petroleumrefineries, power
generating plants, or chem cal process plants. Costs of testing,
including retesting or repaired welds, shall be borne by the Contractor
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c. Procedures for radiographic inspection shall be in accordance with
NAVSEA T9074- AS-G B-010/271 or ASTM E 94. Weld ripples or surface
irregularities that mght nask or be confused with the radi ographic
i mage of any objectionabl e defect shall be renpoved by grinding or other
sui tabl e nechani cal nmeans. The weld surface shall be nerged snoothly
with the base nmetal surface.

5.3 St andards of Acceptance

Interpretation of test results and Iimtations on inperfections in welds
shall comply with the requirenents for 100 percent Radi ography for the
circunferential butt welds, and visual exam nation for the welds that
cannot be radi ographed, per ASME B31.3, Chapter |X, Table K341.3. 2.

.5.4 Corrections and Repairs

Def ects shall be repaired in accordance with approved procedures. Defects
di scovered between passes shall be repaired before additional weld materia
is deposited. Wenever a defect is renoved and repair by welding is not
required, the affected area shall be blended into the surrounding surface
so as to avoid sharp notches, crevices, or corners. After a defect is

t hought to have been renpved, and prior to rewelding, the area shall be
exam ned by suitable nmethods to insure that the defect has been
elimnated. After repairs have been nade, the repaired area shall be

rei nspected and shall nmeet the standards of acceptance for the origina
wel d. Any indication of a defect shall be regarded as a defect unless
reeval uati on by nondestructive nethods and/or by surface conditioning shows
that no defect is present.

.5.4.1 Def ect Renobva

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

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

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

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

d. Crack in Weld or Base Metal: Renmpve crack throughout its |ength,
i ncludi ng sound weld netal for a distance of twice the thickness of the
base netal or 50 mr 2 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 rewel d.

.5.4.2 Met hods of Defect Renpva

The renoval of weld metal or portions of the base netal shall be done
preferably by chipping, grinding, saw ng, nachining, or other nmechanica
neans. Defects also may be renoved by thermal cutting techniques. |If
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thermal cutting techniques are used, the cut surfaces shall be cleaned and
snoot hed by nmechani cal means. |n addition, at least 3 mr 1/8-inch of neta
shal | be renoved by mechani cal means fromthe cut surfaces of stainless
steel .

.5.4.3 Rewel di ng

Repair welds shall be made using an electrode or filler wire preferably
smal l er than that used in making the original weld. Rewelding shall be
done using qualified welding procedures. The surface shall be cl eaned
before rewel ding. Repair welds shall neet the requirenents of this
speci fication.

.5.4. 4 Peeni ng or Caul ki ng

The use of force (peening) or foreign materials to nmask, fill in, seal, or
di sgui se any wel di ng defects shall not be permtted.

.6 | NSTALLATI ON
.6.1 Precauti ons

Take special care to ensure that the protective coating on buried pipe is
not damaged during installation and that the conpleted systemis free of
rocks, sand, dirt, water, weld slag, and foreign objects including
construction debris. Take the follow ng steps to ensure these conditions.

a. Coated pipe shall be handled only with canvas or nylon slings or padded
clanmps. Any coating damaged by inproper handling or storage shall be
repai red as specified.

b. Pipe brought to the site shall be stored on bl ocks or horses at | east
458 mr 18 i nches above the ground and adequately supported to prevent
saggi ng. Padded bl ocks or horses shall be used for coated pipe. The
net hod and hei ght of storing coated pipe shall be in accordance with
the coating manufacturer's instructions. Pipe ends shall be protected
and capped agai nst weather at all tinmes, except to accomopdate
i medi ate installation.

c. Visual inspection shall be nmade of the inside of each length of pipe to
ensure that it is clear and clean prior to installation

d. The open ends of the pipe systemshall be closed at the end of each
day's work or when work is not in progress by use of expansion plugs
and shall not be opened until the work is resuned.

e. A swab, with a leather or canvas belt disc to fit the inside dianeter
of pipe, shall be pulled through each | ength of pipe after welding in
pl ace.

f. Qbstruction remaining in the pipe after conpletion of the system shal
be renpbved at the expense of the Contractor

g. Plasma cutters and torches are not to be used to nmake penetrations in
the pipe or to cut pipe.

h. After installation and backfill of the hydrant |loop is conplete and

before fuel is put in the pipe, the pipe will be cl eaned using foam
swabs and poly coated wire brush pigs and conpressed dry gas, residua
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humi dity of not over 20 percent. Ten flights of a combination of swab
and brush pigs shall be run. During this, |ow point drains and high
poi nt vents shall be bl own cl ean.

3.6.2 Protective Coatings
3.6.2.1 Application of Tape W apping

Surfaces to receive tape shall be clean, dry, grease-free and dust-free.
Extruded pol yet hyl ene coating and adhesi ve undercoat surfaces to be tape
wr apped shall be prinmed with a conpatible priner prior to application of
the tape. The prinmer shall be as recommended by the tape nanufacturer and
approved by the extruded pol yet hyl ene coating nanufacturer. Wl d beads
shall be wire brushed. Burrs and weld spatter shall be renoved. Weld
beads shall be covered with one wap of tape prior to spiral wapping.
Fittings shall be wapped spirally beginning with one conplete wap three
i nches back from each edge of the extruded pol yet hyl ene coating. For pipe
| ess than four-inch size, one layer half-|apped shall be used. For pipe
100 mr 4-inch size and larger, two layers hal f-Iapped shall be used, with
the second | ayer wapped opposite hand to the first. On irregular surfaces
one |l ayer shall be applied hal f-lapped and stretched to conformto the
surface, followed by a second | ayer half-Iapped and applied with the
tension as it cones off the roll

3.6.2.2 I nspection and Testing

The condition of factory field coated and w apped pi ping shall be the
responsibility of the Contractor and all damage to the protective covering
during transit and handling shall be repaired at no additional cost to the
CGovernment. Al field coating and wappi ng shall be subject to approval by
the Contracting Oficer. The entire pipe shall be inspected as specified

i n sub-paragraph "Testing of Protective Coatings" under paragraph
"Protective Coatings for Buried Steel Piping." The inspection for holidays
shal |l be perfornmed just prior to lowering the pipe into the ditch and every
precaution shall be taken during |owering and backfilling to prevent damage
to the protective covering.

3.6.2.3 Danmage Repair

Damaged areas of extruded pol yethyl ene coating shall be repaired by tape
wr appi ng as specified in the preceding paragraph for fittings. Residua
material fromthe extruded pol yethylene coating shall be pressed into the
break or shall be trimed off; all areas to be taped shall be primed, and
the tape shall be applied half-Iapped.

3.7 | NTERI OR EPOXY COATI NG

When internally epoxy lined pipe is cut, the lining shall be ground back
fromthe end a mni num of one inch but not nmore than 38 mr 1-1/2 inches.

3.8 | NSTALLATI ON OF UNDERGROUND PI PE

Under ground fuel pipelines shall be pitched as shown on the draw ngs.
Where not indicated they shall be pitched a mnimumof 50 nm 2 inches per
30.5 m 100 feet. Branch lines to the hydrant pits shall slope up to the
pit. 50 mTwo-i nch pi pe size valved drain connections shall be provided
at all low points and 38 mr 1-1/2-inch pipe size valved outl et vent
connections shall be provided at all high points. Vent and drain |lines
shall terminate in nale camtype | ocking end connectors w th natching

SECTI ON 33 52 43.13 Page 35



fermal e dust covers and installed in pits. The pipe shall have cover as
shown on the drawings. Drain lines shall be installed at the slopes
i ndi cat ed.

.8.1 Pi pe Assenbly

Pi pe shall be strung parallel and adjacent to or above a trench. The pipe
shal | be supported on padded skids during welding and i nspection of

joints. Protective coating shall be inspected and repaired prior to
lowering the pipe into the trench. The pipe shall be |owered using only
canvas or nylon slings. The sling shall be dug from underneath the pipe
after placenents and shall not be pulled fromunderneath the pipe while in
contact with it. Care shall be taken to prevent danmage to the pipe, wel ded
joints or coating and any such damage shall be repaired as directed by the
Contracting Officer. Pressure testing of the pipe shall be done after it
has been placed in final position in the trench.

.8.2 Warni ng Tapes in Earth Trenches

For the purpose of early warning and identification of buried pipes outside
of building walls during future trenching or other excavation, continuous
identification tapes shall be provided in the trench. Provide netallic
core or netallic-faced, acid- and al kali-resistant, polyethylene plastic
war ni ng tape manufactured for the purpose of early warning and
identification of utilities buried belowthe tape. Tape shall be at |east
75 mr 3 inches in width. Color of tape shall be as standard with the

manuf acturer with respect to the type of utility buried bel ow the tape.
Tape shall have lettering at least 25 mr 1 inch high with warni ng and
identification inprinted in bold black |etters continuously over the entire
tape length with not less than the following identification on the tape:
BURI ED JET FUEL PI PI NG BELOW Tape shall be installed in accordance with
the printed reconrendati ons of the tape manufacturer, as nodified herein.
Tapes shall be buried at a depth of 150 mr 6 inches fromthe top of the
subgrade or 305 mm 12 inches below the top surface of earth. Provide

per manent col or and printing, unaffected by noisture or soil

.8.3 Cl ear ances

Install pipe to be clear of contact with other pipes, pipe sleeves,

casings, reinforcing steel, conduits, cables, or other netallic

structures. \Where pipes cross other pipes or structures with a separation
of less than 150 nm 6 inches, install an insulating separator. Protect the
pi pe fromcontact with a 305 nmr 12-inch square by 25 nmm 1 inch thick

bi t um nous-i npregnat ed canefi ber board.

.8.4 Protective Coating

When the protective coating on pipe is damaged, the Contracting O ficer
shall be notified and shall inspect the pipe before the coating is
patched. |If the damage to the pipe is deeper than 1.2 mr 0.050-inch, the
damage shall be repaired by welding in accordance with paragraph

"WELDING'. |If the pipe is dented, out of round or damaged to the point
that welding will not make it good as new, the |length of pipe shall be
rej ected.

.9  TESTING

Pi pi ng shall be tested by pneumatic and hydrostatic pressure. Testing
shal |l conmply with applicable requirenments of ASME B31.3, NFPA 30 and the
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requi rements specified herein. Hydrostatic testing shall be perforned
using fuel as the liquid. Water shall not be introduced into the system
for testing. Pressure and hydrostatic testing shall be performed only
after wel ding inspection has been conpl et ed.

.9.1 Pneunati c Test

Piping to be installed underground shall not receive field applied
protective covering at the joints or be covered by backfill until the

pi pi ng has passed the pneumatic test described herein. To facilitate the
tests, isolate various sections of the piping systemand test each one
separately. Were such sections ternminate at flanged val ve points, the
line shall be closed by nmeans of blind flanges in lieu of relying on the
val ve. Furnish tapped flanges that can be attached to the end of the
section of line being tested, and that will permt a direct connection

bet ween the piping and the air conpressor and/or pressurizing punp. No
taps in the permanent Iine will be permtted. Furnish all necessary

equi prent for testing; all gauges shall be subject to testing and approval
of the Contracting Officer. The air used for pneurmatic testing shall have
a residual humdity of not over 20 percent. Provide dehum difying

equi prrent on the suction or discharge side of the air conpressor used to
provide air for testing. Pressurizing punp shall not exceed 4.7 L/s 10 cfm.

.9.1.1 Pneunati c Test Procedure

Speci al safety neasures, including the wearing of face mask, shall be taken
during testing under pressure. Only authorized personnel shall be
permtted in the area during testing. The pneumatic test pressure shall be
applied in increments. A prelimnary 167 kPa 25 psig test shall be
applied. Examine joints with soap solution. Leaks revealed by this test
shal |l be repaired. The full test pressure shall then be applied. Unless
otherw se directed by the Contracting O ficer, all piping shall be tested
at a pressure of [667] [333] kPa [50] [100] psig for not less than 2 hours,
during which tinme there shall be no drop in pressure, only pressure rises
with tenperature. The pressure source shall be disconnected during the
final test period. Any |eaks revealed by the test shall be repaired and
the test repeated.

.9.1.2 Hydrostatic Test

Upon conpl etion of pneunmatic testing and after backfilling, hydrostatically
test each piping systemwth fuel at [2] [__ ] MPa [275] [__ ] psigin
accordance with ASME B31.3 and APl RP 1110, with no | eakage or reduction in
gauge pressure for four hours. Furnish electricity, instrunents,
connecti ng devices, and personnel for test. Fuel shall be furnished by the
Government. Defects in work shall be corrected at the Contractor's
expense, and the test repeated until the work is proven to be in conpliance
with the Contract requirenents.
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NOTE: |f the COVMAND FUELS FACI LI TY Engi neer
directs the Designer to hydrostatically test the
systemto 1.5 tinmes the design pressure, exceeding
the flange rating, the Designer will be required to
write the conmm ssioning hydrostatic testing
procedures; renoving all ball valves, contro

val ves, and instructing the testing peopl e what

val ves to close, where to connect the hydrostatic
test punp, blind flange placenents, and other safety
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requi renents
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9.2 Per f or mance Testi ng

The conpl eted fuel systemshall be cl eaned and perfornance tested as
specified in Section 33 08 53 AVI ATI ON FUEL DI STRI BUTI ON SYSTEM START UP
Al control valves, both manual and automatic, shall be checked for |eaks
(any area wetted with fuel) and proper operation and adjusted, repaired or
replaced to correct any defects.

.10 Pl PELI NE PI Gd NG VERI FI CATI ON

.10.1 Ceonetry Tool Reports

After the systemis installed and prior to performance testing, a

field/ prelimnary report shall be issued and a debrief given to Governnent
personnel onsite on the condition of the fuel hydrant [oop. This shall be
conprised of raw data in the formof a PC downl oad or equival ent which
shows a continuous scan of each data unit output. Results of a prelinnary
interpretation of the data shall be reported. These shall include as a
mnimmall critical anomalies. A final report shall include a description
of the principle of operation, explanation of raw data, presentation of raw
data, data to be clearly nmarked with distance traveled scale with
classified anonaly |ocation and all identifiable pipeline features, and al
anomalies to be classified with locations in summary tabular form

.10.2 Wor kmanshi p

Verify pipe bend radii at pipe |locations between pig | aunchers and
receivers. |f a pipe bend is less than 3D, replace the bend.

.10.3 Pi peline Internal Inspection Operations

.10.3.1 Cener a

The following pigs will be propelled through the pipeline with product in
order to inspect the pipeline: 1.7 kg 5 pound density foam swab,

combi nation poly scraper-magnetic, stainless steel wire brush, alum num

pl ate gauge, and geonetry tool. Tracking devices shall be used on all

pigs. At a mninmum the sequence of pig runs shall be as follows: 1) foam
swab for proving and cleaning, 2) wire brush for cleaning, 3)
scraper-magnetic for cleaning, 4) alum num pl ate gauge for gaugi ng interna
anomal i es, 5) scraper-magnetic for cleaning, 6) wire brush for cleaning, 7)
scraper-magnetic for cleaning, 8) foamswab for cleaning, (Note: the number
of pig flights of each type of cleaning pigs shall be determ ned by the
anount and type of debris renoved. The conclusion of the cleaning process
shal | be when debris recovered is only that fromthe pigs thenselves. This
determination will be determ ned by the project's systemsupplier and the
contracting officier), 9) geonety tool. The pipe wall shall be
continuously nonitored on a real-tine basis during the geonetry pig run.
Anonal i es such as patches, couplings, or flanges shall also be identified,
and the wall thickness given. The geonetry pig's technician will determ ne
if additional runs are necessary. A permanent data set of interna

i nspection survey findings shall be generated.

.10.3.2 Preparatory Wrk

The Governnent will bring to the attention of the Contractor all statutes,
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rules and regul ations relevant to the performance of the work on the site
(on Governnment property) and will also provide the Contractor with a copy
of its own site regulations (if any). Provide the pigging vendors wth
al | -avail abl e pi peline records and draw ngs.

.10.3.3 Pig Load And Launch
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NOTE: |If pig a launcher and a receiver are not
provided in the contract, portable ones will be by
the Contractor during pigging operations.
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The pig shall be loaded into the pig | auncher by the Contractor. The
met hod of | oading and | odging the front pig cup into the |auncher shall not
i nvol ve the use of uncontrolled nmechanical force applied to the rear of the

pi g.
.10.3. 4 Pi pel i ne Operation During Pigging

Al pig runs shall be made with the |line packed with product. The system
punps will be used to propel the pig. The new pig traps will be used for
pig launch and retrieval.

.10.3.5 Brush and Gaugi ng Survey

Run a brush pig at |east as often as previously indicated. The brush pig
shal | be designed and provided by the geonmetry pig vendor. Additional runs
may be required based upon the ampunt of debris found in the pipeline. The
onsite geonetry pig vendor's personnel shall determine if additional runs
are required. Immediately following the brush pig run and inmediately
prior to the geonmetry survey, run, as a mninmum a single batching pig
fitted with a gauge plate equal to 90 percent of the pipeline normal inside
dianmeter. The plate is to be a segnented al um numdi sk of 3 mr 1/8 inch
thi ckness. The plate gauge pig shall also include a tracker and tracking
equi pnent. Track the pig assenbly above ground during the operation.

.10.3.6 Ceonetry Survey

After a satisfactory gauging pig run, the pipeline geonetric defects shal
be determined by a geonetry tool. The geonetry tool shall provide accuracy
geonetric anormaly detection, and bend radi us neasuring capability. The
data obtained shall be presented in a PC software fornat to all ow user
friendly analysis and presentation. The geonetry tool assenbly shall be
capabl e of:

a. Operating in hydrocarbon liquid environnent, specifically jet fuel, at
a pressure of up to ANSI 300 rating.

b. Traversing the pipeline with nominal wall thickness and possible bore
restrictions down to 90 percent of nom nal pipe inside dianeter

c. Traversing the pipeline Iength at a speed of between 60 and 100 mnin 3
and 5 ft/sec when propelled by punped jet fuel. Pressure differentia
across pig not to exceed 34 kPa 50 psi.

d. Traversing through snmooth pipe bends as small as 3D (3 pipe dianeters)
radius and single mter bends of up to 10 degrees change of direction
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e. Include a tracker and tracki ng equipnent. Track the pig assenbly above
ground during the operation. The battery life of the tracker shall not
be I ess than 72 hours.

f. Manual l|oading into the new horizontal pig trap

The geometry tool assenbly instrumentation performance shall be capabl e of:

a. Battery life to be mnimm 18 hours at operating conditions.

b. Principle of operation to be electronically stored geonetry system

c. Geonetry sensing to span full circunference and | ength of pipe, with
associ at ed di stance neasuring net hod.

d. Geonetry system shall be capable of:
(1) positive location and identification of each geonetric anonaly.
(2) positive location and identification of each bend.
(3) positive location and identification of distance marker reference
points of either magnetic or electronic type placed on or above
t he pi pe.
e. Cassification of geonetric anomalies to be as m ni mum

(1) discrimnation between ovality and intrusion anonalies.

(2) nechani cal danage such as nill defects, dents, internal gouges,
and buckl es.

(3) pipeline weld defects (such as excess weld penetration).

(4) geonetric thickness anonalies. As a mninum these shall be
reported in the following categories within the |isted accuracy.

(aa) magnitude of anomaly (+/- 25 mml inch)
(bb) span of anomaly (+/- 25 mml inch)

(cc) ovality (+/- 2.5 nmm0.1 inch)

(dd) span of ovality (+- 25 ml inch)

(ee) anomaly station (+/ - 1:2,000)

.10.3.7 Pi pe Wal |l Thi ckness Survey

After a satisfactory cleaning, gauging, and geonetry pig run, the pipeline
wal | thicknesses shall be determi ned. The tool shall provide accuracy
neasur enent of pipe wall thickness (+/- 0.25 nmO0.01 inch). The data
obt ai ned shall be presented in a PC software format to allow user friendly
anal ysis and presentation.

.10.3.8 Lost Pig

The Contractor is responsible for a lost pig, finding the pig, retrieval of
the pig, and all repairs, radiographs to the pipeline systemand the pig.

-- End of Section --

SECTI ON 33 52 43.13 Page 40



