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USACE / NAVFAC / AFCEC / NASA UFGS- 33 52 40 (Novenber 2018)
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UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreement with UVRL dated January 2019

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

SECTI ON 33 52 40

FUEL SYSTEMS PI PI NG ( NON- HYDRANT)
11/18

NOTE: This guide specification covers the

requi renents for piping, piping conponents, valving
and mi scel | aneous accessories for general fueling
systems, non-hydrant type and non-service station

Do not use this specification for designs related to
pressurized hydrant fueling systens and super
refueler fillstands. For such systens, refer to the
requi renents of the DOD Type II1I/1V/V, and Cut and
cover Hydrant Refueling System Standards.

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

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

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

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

PART 1 GENERAL

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

NOTE: Use this UFGS in conjunction with UFC
3-460-01 "Design: Petrol eum Fuel Facilities".
Include in this specification any additiona

equi pnent/ devi ces necessary to neet state and | oca
regulations.

The specification is witten around ASVME s standard
Class 150 rating. For applications requiring higher
pressure ratings (e.g., Cass 300), the designer

will have to nodify this specification appropriately.

SECTI ON 33 52 40 Page 5
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1

Cut and Cover systems nust conformto Standard
Desi gn AW 078- 24- 33 UNDERGROUND VERTI CAL STORAGE
TANKS CUT AND COVER. Field fabricated ASTs nust
conformto AW 078-24-27 ABOVEGROUND VERTI CAL STEEL
TANKS W TH FI XED ROOFS. St andards can be found on
t he Whol e Buil di ng Design Guide at the follow ng
location:

http://www.wbdg.org/ffc/dod/non-cos-standards

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

1 SUMMARY

This section defines the requirenents for pipe, piping components, and

val ves as related to an non-hydrant, non-service station, fuel distribution
system Such systens include, but are not limted to: marine receipt,

pi peline receipt, truck off-loading receipt, punphouse, punp pad, truck

| oadi ng, marine |oading, transfer pipeline, product recovery, and other

m scel | aneous pi ping systens. Provide the entire fuel distribution system
as a conplete and fully operational system Size, select, construct, and
install equi prent and system conponents to operate together as a conplete
system Substitutions of functions specified herein will not be
acceptable. Coordinate the work of the system manufacturer's service
personnel during construction, testing, calibration, and acceptance of the
system System conponents and pi ping specified herein nust be designed to
handl e a worki ng pressure of [1900 kPa 275 psig][[___ ] kPa [__ ] psidg]
at 38 deg C 100 deg F. Conponents specified herein nmust be conpatible with
the fuel to be handled. Conponents to be suitable for outside, unsheltered
| ocation, and to function nornmally in anbient tenperatures between [ ]
degrees C degrees F and | ] degrees C degrees F.

2 REFERENCES

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

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

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard's Check Reference feature
to update the issue dates.

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

speci fication when you choose to reconcile
references in the publish print process.

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

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

API

API

API

API

API

API

API

API

API

API

API

API

API

AMERI CAN PETROLEUM | NSTI TUTE (APl )

RP 1110

RP 2003

RP 2009

RP 2200

RP 540

STD 600

STD 608

Spec 17J

Spec 5L

Spec 6D

Spec 6FA

Std 594

Std 607

Std 609

(2013; R 2018) Recommended Practice for
the Pressure Testing of Steel Pipelines
for the Transportation of Gas, Petrol eum
Gas, Hazardous Liquids, Highly Volatile
Li qui ds, or Carbon D oxi de

(2015; 8th Ed) Protection Against
Ignitions Arising out of Static,
Li ghtning, and Stray Currents

(2002; R 2007; 7th Ed) Safe Welding,
Cutting, and Hot Work Practices in
Refineries, Gasoline Plants, and
Petrochemni cal Pl ants

(1999; R 2004) Electrical Installations in
Pet rol eum Processing Plants

(1999; R 2004) Electrical Installations in
Pet r ol eum Processing Plants

(2015) Steel Gate Val ves-Fl anged and
Butt-wel di ng Ends, Bolted Bonnets

(2012) Metal Ball Valves - Flanged,
Thr eaded, And Wl di ng End

(2016; Errata 2 2017; ADD 1 2017)
Speci fication for Unbonded Fl exible Pipe

(2018; 46th Ed; ERTA 2018) Line Pipe

(June 2018, 4th Ed; Errata 1 July 2018;
Errata 2 August 2018) Specification for
Pi pel i ne and Pi ping Val ves

(1999; R 2006; Errata 2006; Errata 2008; R
2011) Specification for Fire Test for
Valves

(2017) Check Val ves: Flanged, Lug, Wafer
and Butt-Wel di ng

(2016) Fire Test for Quarter-turn Val ves
and Val ves Equi pped with Non-netallic Seats

(2016; ERTA 2017) Butterfly Val ves:
Doubl e Fl anged, Lug-and-VWafer Type

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWMA)

AWM C210

(2007) Standard for Liquid Epoxy Coating
Systens for the Interior and Exterior of
Steel Water Pipelines
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ASME | NTERNATI ONAL ( ASMVE)

ASME Bl.1 (2003; R 2018) Unified Inch Screw Threads
(UN and UNR Thread Form

ASME B16. 11 (2016) Forged Fittings, Socket-Wl ding and
Threaded

ASME B16. 21 (2016) Nonnetallic Flat Gaskets for Pipe
Flanges

ASME B16. 34 (2017) Vvalves - Flanged, Threaded and
Wel di ng End

ASME B16. 5 (2017) Pipe Flanges and Fl anged Fittings
NPS 1/2 Through NPS 24 Metric/lnch Standard

ASME B16. 9 (2018) Factory- Made Wought Buttwel ding
Fittings

ASME B18.2.1 (2012; Errata 2013) Square and Hex Bolts

and Screws (Inch Series)

ASME B18. 2.2 (2015) Nuts for General Applications:
Machi ne Screw Nuts, Hex, Square, Hex
FIl ange, and Coupling Nuts (lnch Series)

ASME B31. 3 (2016) Process Piping

ASME BPVC SEC VIII D1 (2017) BPVC Section VIII-Rules for
Construction of Pressure Vessels Division 1

ASTM | NTERNATI ONAL (ASTM

ASTM A105/ A105M (2014) Standard Specification for Carbon
Steel Forgings for Piping Applications

ASTM A123/ A123M (2017) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

ASTM A153/ A153M (2016) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Hardware

ASTM A182/ A182M (2018) Standard Specification for Forged

or Rolled Alloy and Stainless Steel Pipe
Fl anges, Forged Fittings, and Val ves and
Parts for High-Tenperature Service

ASTM A193/ A193M (2017) Standard Specification for
Al'l oy-Steel and Stainless Steel Bolting
Materials for Hi gh-Tenperature Service and
O her Special Purpose Applications

ASTM A194/ A194M (2018) Standard Specification for Carbon
Steel, Alloy Steel, and Stainless Steel
Nuts for Bolts for Hi gh-Pressure or
H gh- Tenperature Service, or Both

SECTI ON 33 52 40 Page 8



ASTM A234/ A234M

ASTM A240/ A240M

ASTM A269/ A269M

ASTM A276/ A276M

ASTM A312/ A312M

ASTM A358/ A358M

ASTM A36/ A36M

ASTM A403/ A403M

ASTM A436

ASTM A53/ A53M

ASTM A564/ A564M

ASTM A653/ A653M

ASTM A924/ A924M

ASTM A961/ A961M

(2018) Standard Specification for Piping
Fittings of Wought Carbon Steel and All oy
Steel for Moderate and Hi gh Tenperature
Service

(2018) Standard Specification for Chrom um
and Chromium N ckel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels and
for General Applications

(2015a) Standard Specification for
Seam ess and Wl ded Austenitic Stainless
Steel Tubing for General Service

(2017) Standard Specification for
Stainl ess Steel Bars and Shapes

(2017) Standard Specification for
Seanm ess, Wl ded, and Heavily Col d Wrked
Austenitic Stainless Steel Pipes

(2015) Standard Specification for

El ectri c- Fusi on- Wl ded Austenitic

Chrom um Ni ckel Stainless Steel Pipe for
Hi gh- Tenperature Service and General
Applications

(2014) Standard Specification for Carbon
Structural Steel

(2018a) Standard Specification for Wought
Austenitic Stainless Steel Piping Fittings

(1984; R 2015) Standard Specification for
Austenitic Gray Iron Castings

(2018) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seam ess

(2013; E 2017) Standard Specification for
Hot - Rol | ed and Col d- Fi ni shed Age- Har deni ng
Stainless Steel Bars and Shapes

(2017) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron Al oy-Coated (Gal vanneal ed) by
the Hot-Di p Process

(2018) Standard Specification for General
Requi rements for Steel Sheet,
Metal lic-Coated by the Hot-Di p Process

(2016a) Standard Specification for Conmon
Requi rements for Steel Flanges, Forged
Fittings, Valves, and Parts for Piping
Applications

SECTI ON 33 52 40 Page 9



ASTM B117 (2016) Standard Practice for Operating
Salt Spray (Fog) Apparatus

ASTM B696 (2000; R 2015) Standard Specification for
Coati ngs of Cadm um Mechani cal | y Deposited

ASTM B766 (1986; R 2015) Standard Specification for
El ectrodeposited Coatings of Cadmi um

ASTM D1655 (2018a) Standard Specification for
Avi ation Turbi ne Fuels

ASTM D229 (2013) Rigid Sheet and Plate Materials
Used for Electrical Insulation

ASTM D3308 (2012; R 2017) PStandard Specification for
TFE Resin Skived Tape

ASTM F436 (2011) Hardened Steel Washers
BRI TI SH STANDARDS | NSTI TUTE (BSI)

BS EN | SO 10497 (2010) Testing of Valves Fire Type-Testing
Requirements

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

| EEE 1100 (2005) Eneral d Book | EEE Recomrended
Practice for Powering and G ounding
El ectroni c Equi pnent

| EEE 142 (2007; Errata 2014) Reconmended Practice
for G ounding of Industrial and Comerci al
Power Systens - | EEE Green Book

| EEE C62.41.2 (2002) Reconmended Practice on
Characterization of Surges in Low Voltage
(1000 V and Less) AC Power Circuits

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

MBS SP-58 (2009) Pi pe Hangers and Supports -
Materi al s, Design and Manufacture,
Sel ection, Application, and Installation

NACE | NTERNATI ONAL ( NACE)
NACE SP0188 (1999; R 2006) Discontinuity (Holiday)
Testing of New Protective Coatings on
Conducti ve Substrates

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 30 (2018) Fl anmabl e and Conbusti bl e Li qui ds
Code
NFPA 407 (2017) Standard for Aircraft Fuel Servicing

SECTION 33 52 40 Page 10



NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14; TIA 17-15; TIA 17-16; TIA 17-17 )
Nat i onal El ectrical Code

NFPA 77 (2014) Recommended Practice on Static
Electricity
NFPA 780 (2017) Standard for the Installation of

Li ghtning Protection Systens
SOCI ETY FOR PROTECTI VE CQOATI NGS ( SSPC)
SSPC SP 5/ NACE No. 1 (2007) White Metal Blast Ceaning
SCCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)
SAE J514 (2012) Hydraulic Tube Fittings
U. S. DEPARTMENT OF DEFENSE ( DOD)

MIL-DTL-5624 (2016; Rev W Turbine Fuel, Aviation,
Grades JP-4 and JP-5

MIL-PRF-13789 (1999; Rev E; Notice 1 2008; Notice 2
1016) Strainers, Sedinment: Pipeline,
Basket Type

MIL-PRF-4556 (1998; Rev F; Am 1 1999; CANC Notice 1
2011) Coating Kit, Epoxy, for Interior of
St eel Fuel Tanks

MIL-STD-161 (2005; Rev G Notice 1 2010)
Identification Methods for Bul k Petrol eum
Products Systens | ncl udi ng Hydrocar bon
M ssil e Fuel s

MIL-STD-3004 ((2014; Rev D; Chg 2015) Quality
Assur ance/ Survei |l | ance for Fuel s,
Lubricants and Rel ated Products

1.3 ADM NI STRATI VE REQUI REMENTS
Desi gn conditions nust be as specified in Section 33 57 55 FUEL SYSTEM
COVPONENTS ( NON- HYDRANT) .  Refer to Section 01 78 23 OPERATI ON MAI NTENANCE
DATA.

1.4 SUBMITTALS

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

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

The @uide Specification technical editors have
designated those itens that require Government

SECTION 33 52 40 Page 11



approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a "G' to an item if the subnittal
is sufficiently inmportant or conplex in context of

t he project.

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

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

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

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

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance with Section 01 33 29

SUSTAI NABI LI TY REPCRTI NG. Submit the followi ng in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnmttals

Wrk Plan; [, | 1]
Pigging Plan; C[, [ 1]
Quality Assurance Plan; ¢, [____ 1]

SD- 02 Shop Drawi ngs
Groundi ng and Bondi ng
Pi pe Supports; G, [ 1]
Pi ggi ng System Conponents; G, [____ 1]

SD- 03 Product Data

SECTION 33 52 40 Page 12



Carbon Steel Piping; ¢, [___ 1]

Stainless Steel Piping; ¢, [ 1]

Steel Reinforced Flexible Pipe; ¢, [___ 1]

External Protective Coatings For Aboveground Piping; ¢, [___ 1]
External Protective Coatings For Buried Steel Piping; ¢, [___ 1]
Rock Shield; C[, [____ 1]

Fittings; ¢, [____11]

Carbon Steel Fittings; ¢, [___ 1]

Insulating Flange Kits; G, [___ 1]

Li ghtning Surge Arrester; G, [____ 1]

Bolts, Nuts And Washers; ¢, [ 11

Gaskets; C[, [___ 1]

Fl ange Protectors; ¢, [___ 1]

Ball Valves; ¢, [___ 1]

V Port Ball Valve; ¢, [___ 1]

Full Port Ball (Dbbv) Valves; ¢, [___ 1]

Plug (Double Block and Bleed) Valves; C[, [____ ]]

El ectric Val ve Actuator
Swi ng Check Val ves
Sil ent Check Val ves

Butterfly Valve with Fusible Link Operator

Gobe valve; ¢, [ 1]

Thernmal Relief Valve; ¢, [____ 1]

Flexible Ball Joints; G, [____ 1]

Mechani cal |y Adjustable Segnented Elastoneric Seal; C[, [___ 1]
Pipe Sleeves; G, [____ 1]

Strainers; G, [____ 1]

Thermoneter; ¢, [___ 1]

Sanpl e Connections; C[, [___ 1]
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Sight Flow Indicators; C[, | 11

Fl exi bl e Hose Connectors; G, [____ 1]
Automatic Air Vent; ¢, [___ 1]

Surge Suppressor Tank And Valve; ¢, [ 1]
Pipe Casings; ¢, [___ 1]

Buried Wility Tape; C[, [____ ]]

Pi peline Markers; ¢, [___ 1]

Bel | ows Expansion Joints; G, [___ 1]

SD-06 Test Reports
Exterior Coating Holiday Test
Pneumati c Test
Hydrostatic Test
Per f ormance Testi ng
Pi pe Pigging Verification

SD-07 Certificates

Contractor Qualifications; ¢, [___ 1]

System Supplier; ¢, [ 1]

Pi peline Inventory; G, [____ 1]

Qualifications of Oamer's Inspector; G, [ 1]
Survey Final Elevations; ¢, [___ 1]
Demonstrations

SD- 08 Manufacturer's |nstructions
Flexible Ball Joints; ([, | 11
Bel | ows Expansion Joints; G, [____ 1]

SD-10 Operation and Mai ntenance Data

Insulating Flange Kits; ¢, [___ 1]

Li ghtning Surge Arrester; G, [___ 11
Ball Valves; G, [___ 1]

V Port Ball Valve; G, [___ 1]

Full Port Ball (Dbbv) Valves; ¢, [___ 1]
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1

Plug (Double Block and Bleed) Valves; G, [____ 1]
Electric Valve Actuator; ¢, [___ 1]

Swi ng Check Valves; G, [ 1]

Butterfly Valve with Fusible Link Operator; ¢, [____]]
G obe Valve; ¢, [___ 1]

Thermal Relief Valve; G, [___ 1]

Flexible Ball Joints; ¢, [____ 1]

Mechani cal | y Adj ustabl e Segnented El astonmeric Seal; ¢, [___ 1]
Strainers; C[, [____ 1]

Thernoneter; G, [ 1]

Sanpl e Connections; C[, [___ 1]

Sight Flow Indicators; ¢, [___ 1]

Automatic Air Vent; ¢, [___ 1]

Surge Suppressor Tank And Valve; C[, [___ 1]

Bel | ows Expansion Joints; ¢, [__ 1]

5 QUALI TY ASSURANCE
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NOTE: Specify as directed by the Service
Headquarters.

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

5.1 Contractor Qualifications

Each installation Contractor nust have successfully conpleted at |east 3
projects of the simlar scope and the sane size or larger within the last 6
years. FEach installation Contractor nust denonstrate specific installation
experience in regard to the specific systeminstallation to be perforned.
Each installation Contractor nust have taken, if applicable, manufacturer's
training courses on the installation of piping and nmust neet the |icensing
requirenents in the state. Subnmit a letter listing prior projects, the
date of construction, a point of contact for each prior project, the scope
of work of each prior project, and a detailed |ist of work perforned.
Provide in the letter evidence of prior manufacturer's training and state
licensing.

.5.2 System Suppl i er

As per requirenents in Section 33 57 55 FUEL SYSTEM COVPONENTS
(NON-HYDRANT).
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1.5.3 Wor k Pl an

Submit a conprehensive work plan that provides sufficient detail to
demonstrate a thorough understandi ng of the project. Docunment that al
conmponents to be provided will function together and produce the result
expected by the Governnent. |nclude any proposed dates for piping system
shutdowns as well as the Contractor's ability to conplete the work within
the allotted shutdown periods. Show proposed dates and nature of piping

system operations required of the Governnent. Include a list of manpower,
spare piping and system conponent that will be on hand for each phase of
the work. Describe, in detail, the nmeans of:

a. Coordinating work with Governnent and third parti es.

b. Preparing for safe piping repair work.

c. Pressure testing new piping sections.
[ d. Interrupting or isolating an existing fuel service or system
] e. Purging piping.

f. Vapor nonitoring.

g. Preparations for containing and di sposi ng of residual fuel

h. Cutting, sealing, and welding into existing piping systens.

i. Welding tie-ins in place.

j. Exam ning repair section tie-in welds.

k. Collecting, storing and disposing of waste fuel generated during work.

[1.5.4 Pi ggi ng Pl an

NOTE: Provide if piping is piggable.
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The Contractor mnust submit a detailed witten plan covering all aspects of
the pipeline pigging operation, including anticipated pig runs, types of
pi gs, sequence of work, and retrieval/repair procedures. The Contractor
must identify for each pigging evolution, the characteristics of the pig
(type/ purpose) and net hod/ medi um for propul sion

]1.5.5 Desi gn Data
1.5.5.1 Pi peline I nventory

Fuel system volune nmust be cal cul ated using as constructed pipe | engths,
internal dianeters, fittings, and conponents. Totals nust be provided for
all itens containing fuel with the exception of tanks which is covered by
other specifications. A certified pipeline inventory - a detailed |ist
with sizes, lengths, quantity, and volunes nust be provided for the systens
inthis project. Such systens include, but are not limited to: marine
recei pt, pipeline receipt, truck off-1oading receipt, punphouse, punp pad,
truck | oadi ng, marine |oading, transfer pipeline, product recovery, and

ot her m scel | aneous pi pi ng systens.
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1.5.6 Mat erial and System Conponents Qualifications

As per requirenents in Section 33 57 55 FUEL SYSTEM COMPONENTS
(NON-HYDRANT).

1.5.7 Nameplates

As per requirenents in Section 33 57 55 FUEL SYSTEM COMPONENTS
(NON-HYDRANT).

1.5.8 Del i very, Storage, and Handling

As per requirenents in Section 33 57 55 FUEL SYSTEM COMPONENTS
(NON-HYDRANT).

PART 2 PRODUCTS

2.1 ELECTRI CAL WORK
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NOTE: Show el ectrical characteristics on the
drawings.

Coordinate the ignition tenperature of the fuel (s)
to be handled with the electrical design. Ilgnition
tenperatures will be as defined in NFPA 497M  Fuel
ignition tenperatures will dictate the naxi num

al | owabl e tenperature rating of the electrical
system conponents. Coordinate the area
classification and the electrical design with UFC
3-460-01.

Coor di nate pi ping, valve, system conponents and
ot her systems bondi ng and groundi ng requirenents
with UFC 3-460-01. Include also in the design a
bondi ng and grounding plan to relieve and control
static electricity buildup as described in UFC
3-460-01.
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2.1.1 General

Mot ors, manual or automatic notor control system conponents except where
installed in motor control centers, and protective or signal devices
required for the operation specified herein nmust be provided under this
section in accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM
Any wiring required for the operation specified herein, but not shown on
the electrical plans, nmust be provided under this section in accordance
with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM [, Section 33 71 01
OVERHEAD TRANSM SSI ON AND DI STRI BUTI ON] [, Section 33 71 02 UNDERGROUND
ELECTRI CAL DI STRI BUTI QN] .

2.1.2 Groundi ng and Bondi ng
Ground and bond as indicated on the drawi ngs and in accordance wth NFPA 70,
NFPA 77, NFPA 407, NFPA 780, APl RP 540, APl RP 2003, |EEE 142, and

| EEE 1100. Provide junpers to overcome the insulating effects of gaskets,
pai nts, or nonnetallic conponents.
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2.

2 MATERIALS
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NOTE: Contact Service Headquarters Cathodic
Protection Expert for direction on pipeline cathodic
protection.
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Pipe and fittings in contact with fuel nust be stainless steel, interior
epoxy coated carbon steel, or interior uncoated carbon steel as indicated
on the drawings or as specified herein. No zinc coated netals, brass,
bronze or other copper bearing alloys nust be used in contact with the
fuel. Al carbon steel and stainless steel underground piping nust have an
exterior protective coating and nust be cathodically protected in
accordance with Section [26 42 14.00 10 CATHODI C PROTECTI ON SYSTEM
(SACRIFICI AL ANODE)] [26 42 13.00 20 CATHODI C PROTECTI ON BY GALVANI C
ANODES] [26 42 19.00 20 CATHODI C PROTECTI ON BY | MPRESSED CURRENT] [

26 42 17.00 10 CATHCDI C PROTECTI ON SYSTEM (| MPRESSED CURRENT)]. Cathodic
protection for netal conponents that attach to a tank nust be coordinated
and conpatible with the tank corrosion control system |Ildentification of
pi pi ng nust be in accordance with MIL-STD-161 unl ess specified otherw se.
Mat erial for nmanual val ves nmust be as specified hereinafter. Do not use
al um num val ves.

.2.1  Types of Fuel
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NOTE: Select type of fuel and insert expected
t enper ature extrenes.

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

Conponents rust be suitable for use with [F-24 turbine fuel (Jet Awth
additives FSII, C/LE, and SDA); specific gravity 0.81 at 16 degrees C 60
degrees F; viscosity 1.62 CS at 16 degrees C 60 degrees F; Reid vapor
pressure |l ess than 0.35 kPa 0.05 psi, ASTM D1655] [JP-4 turbine fuel;
specific gravity 0.76 at 16 degrees C 60 degrees F; viscosity 0.92 CS at 16
degrees C 60 degrees F; Reid vapor pressure 14 to 21 kPa 2 to 3 psi,
MIL-DTL-5624 ] [JP-5 turbine fuel; specific gravity 0.82 at 16 degrees C 60
degrees F; viscosity 1.62 CS at 16 degrees C 60 degrees F; Reid Vapor
pressure Iess than 0.35 kPa 0.05 psi, MIL-DTL-5624 ] [

. 2.2 Carbon Steel Piping

Subj ect each length of pipe to factory hydrostatic testing and ultrasonic
testing in accordance with their respective pipe specification

a. Piping 300 nm 12-1nches and Larger: APl Spec 5L Product Specification
Level (PSL) 1, Grade B, [seam ess] [seanl ess or electric wel ded]
[ submerged-arc wel ded or gas netal -arc wel ded]; or ASTM A53/ A53N Grade
B, [seam ess] [seanml ess or electric welded] [submerged-arc wel ded or
gas netal -arc welded]; all having a wall thickness of 9 nm 0.375-inch.

b. Piping 65 through 250 nm 2-1/2 through 10-Inches: Schedul e 40,
APl Spec 5L Product Specification Level (PSL) 1, Grade B, [seanl ess]
[ seam ess or electric wel ded] [subnerged-arc wel ded or gas netal -arc
wel ded] Grade B; or Schedul e 40, Seamnl ess, ASTM A53/ A53Nv G ade B.
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NOTE: Use schedul e 80 for npbst piping 2-inches and
smal l er; except for extrene/high corrosion
environnents such as the tropics use Schedul e 160
for aboveground and underground pi ping.

*%

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

Pi pi ng 50 mm 2-Inches and Small er: Schedule [80][160], API Spec 5L
Product Specification Level (PSL) 1, Grade B, [seanl ess] [seanl ess or
el ectric wel ded] [subnerged-arc wel ded or gas netal -arc wel ded] G ade
B; or Seam ess, Schedul e [80] [160] ASTM A53/ A53N Grade B

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

NOTE: Unl ess otherwi se directed by the Service
Headquarters, interior coat the piping as foll ows:

Do not interior coat carbon steel piping for fuels
other than aviation jet fuels.

Do not interior coat carbon steel piping for jet
fuel service in bulk fuel operations |ike Bulk Fue
Farnms, Defense Fuel Support Points (DFSPs), Marine
Pi er Receipt/lssue, intraterm nal transfer

pi pelines, and interterm nal transfer pipelines.

Interior coat all carbon steel piping for jet fue
service in systens that directly | oad aircraft or
that fill aircraft refueler trucks after receipt
filtration. Do not interior coat carbon stee

pi pi ng before receipt filtration

.2

*%

.3

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

Internal Pipe Coating (Epoxy Lining) for piping 90 nm 3.5-inches and

| arger nust be internally coated with an epoxy coating in accordance
with  MIL-PRF-4556 and in accordance with Section 33 52 80 LI QU D FUELS
Pl PELI NE COATI NG SYSTEMS. The ends of the pipe nust be nmasked or w ped
back a m ni num of 25 nmm one-inch but not nore than 40 mm 1- 1/ 2-i nches.

Stai nl ess Steel Piping
Pi pi ng:

(1) ASTM A358/ A358N, Grade 304L, Class 1 or Class 3 with supplenmentary
requi renents of S1, S2 and S3, or ASTM A312/ A312N Type 304L,
seanm ess (only). Any agreenents between the purchaser and the
manuf acturer or supplier as referenced in the applicable ASTM nust
i nclude the Contracting Officer as a party to the agreement. All
| ongi tudi nal piping welds will receive 100 percent radi ographic
i nspection, 100 percent |iquid penetrant inspection, 100 percent
visual inspection and all tests as required by the applicable ASTM
Standard. All other welds shall be inspected per Section
33 52 23.15 POL SERVICE PI PI NG VELDI NG ASTM A312/ A312N seamnl ess
pi pi ng nust be provided with a mi ni num schedul e 10S wal | thickness
for pipe 200 mm 8-inches and | arger; m ni mum schedul e 40S for pipe
smal | er than 200 nm 8-inches (except for threaded pipe which nust
be m ni num Schedul e 80S)

(2) Pipe Ends: Al Piping nust be provided with bevel ed ends per
Chapter V, ASME B31.3, and nust be shipped with the ends capped.
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NOTE: Do not require Factory Testing and | nspection
Records be provided if cal culations show that the
maxi mum nor mal system operating pressure, punp
deadhead pressure, or any thermal relief valve
setpoint is 100 psig or less and the system surge
pressure does not exceed 150 psig.
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(3) Factory Testing and I nspection Records: Per Table K341. 3.2 of
Chapter | X of ASME B31.3, visual, radiographic and |iquid
penetrant tests nust be performed for each section of piping
provided as all sections are subjected to cyclic conditions. Al
testing and i nspections records nust be subnmitted to the
Contracting O ficer and rmust indicate the pipe mark and installed
| ocation of each piping section on the project site. Cbservation
by the Contracting O ficer of the nanufacturers and the fields
testing and i nspection procedures nust be allowed under this
contract. Pipe certification along with pipe narkings nmust be
submtted before the pipe arrives on the job site.

(4) Qalifications of Oamner's Inspector: Provide a qualified inspector
in accordance with Chapter VI of ASME B31.3. to act as the owner's
i nspector (for the Governnent) at the pipe manufacturer's facility
in addition to the manufacturer's inspector

(5) Quality Assurance Plan: Submit Quality Assurance Plan for the
wel di ng, inspecting and testing of the wel ded seam pi pe.

b. Stainless Steel Control Tubing: Seanl ess, fully anneal ed tubing
conform ng to ASTM A269/ A269VN, Grade TP316, Rockwel | hardness B80 or
less. Wall thickness for 13 mm 1/2-inch tubing to be a m ni numof 1.2
nm 0. 049-i nch.

[2.2.4 Steel Reinforced Flexible Pipe

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

NOTE: Service Headquarters must approve use of HDPE
steel reinforced flexible pipe. Do not use HDPE
steel reinforced flexible pipe aboveground.

The use of steel reinforced flexible pipe in lieu of
tradi tional doubl e-wal | ed under ground piping on
projects in states that require doubl e-wall ed

under ground pi pi ng needs to be coordinated between
the system designer and the state agency that

regul ates underground piping. The test protocol to
be used for testing the integrity of steel
reinforced flexible pipe will need to be provided by
the piping supplier and be accepted by the state
regul atory agency as equivalent to the traditiona
doubl e-wal | ed under ground pi pi ng test protocol

requi red by that agency.

*% *% *%

*% *% *% *%%

Steel Reinforced Hi gh Density Pol yethyl ene (HDPE) fl exible piping nust be
manufactured in accordance with APl Spec 17J and consist of an inner |ayer
of HDPE material, a steel reinforcing | ayer and an outer HDPE protective
layer.
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]2.2.5 External Protective Coatings for Aboveground Piping

Provi de exterior coating of aboveground piping and fittings, piping in
pits, pipe supports, filter separators, and niscellaneous netal and system
conponents in accordance with Section 09 97 13.27 EXTERI OR COATI NG OF STEEL
STRUCTURES. Col or of finish coat nust be [white][beige]. Do not coat
aboveground stainless steel or alum num surfaces.

[2.2.6 External Protective Coatings for Buried Steel Piping
2.2.6.1 Carbon Steel Piping

a. New pipe and fittings nust be factory coated in accordance with Section
33 52 80 LI QUI D FUELS PI PELI NE COATI NG SYSTEM

b. Field joints and repairs nmust be in accordance with Section 33 52 80
LI QUI D FUELS PI PELI NE COATI NG SYSTEMS.

c. Field joints and repairs in tight spots (valve pits when heaters are
too big) nust be liquid epoxy in accordance with Section 33 52 80
LI QUI D FUELS PI PELI NE COATI NG SYSTENS.

d. Existing systens nust nmatch existing coating systemand nust be in
accordance with Section 33 52 80 LI QU D FUELS PI PELI NE COATI NG SYSTEMS.

[ e. Abrasion-resistant topcoat. Following the initial FBE coating
application, provide a 20 mil|l thick abrasion-resistant FBE topcoat.
Abr asi on-resi stant topcoat nust be specifically suited for directional
bori ng piping installation.

12.2.6.2 Stai nl ess Steel Piping
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NOTE: Use AWM C210 |i qui d-epoxy coating system
when piping is to be installed in non-fuel

contam nated soil. For fuel contaninated soil,
external coating systemmust be in accordance with
09 97 13.27 EXTERI OR COATI NG OF STEEL STRUCTURES,
however, application of the pol yurethane top coat is
not required.

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

Provi de exterior coating of piping with factory coated AWM C210

Li qui d- Epoxy Coating System [ Provide exterior coating of piping with a
zinc-rich epoxy/ epoxy coating systemin accordance with 09 97 13.27
EXTERI OR COATI NG OF STEEL STRUCTURES. For buried piping systens onit the
pol yur et hane top coat.]

Damaged Areas of Pipe Coating: Provide exterior coating of piping with
AWM C210 Liqui d- Epoxy Coating System|[ Provide exterior coating of piping
with a zinc-rich epoxy/epoxy coating systemin accordance with 09 97 13.27
EXTERI OR COATI NG OF STEEL STRUCTURES. For buried piping systens onit the
pol yur et hane top coat.]

Fittings, Couplings, and Regul ar Surfaces: Provide exterior coating of

pi ping with AWM C210 Liquid-Epoxy Coating System|[ Provide exterior
coating of piping with a zinc-rich epoxy/epoxy coating systemin accordance
with 09 97 13.27 EXTERI OR COATI NG OF STEEL STRUCTURES. For buried piping
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systens onmt the pol yurethane top coat.]

Testing of Protective Coatings: Performtests with an approved silicone
rubber electric wire brush or an approved el ectric spring coil flaw
tester. Tester nust be equi pped with an operating bell, buzzer, or other
audi bl e signal which will sound when a holiday is detected at mi ni mum
testing voltage equal to 6,275 tinmes the square root of the average coating
thickness in mls. Tester nust be a type so fixed that field adjustnent
cannot be made. Calibration by tester manufacturer nust be required at
six-nonth intervals or at such tinme as crest voltage is questionable.
Certify in witing the calibration date and crest voltage setting.

Mai ntain the battery at anple charge to produce the crest voltage during
tests. Areas where arcing occurs nust be repaired by using materia
identical to original coating or coating used for field joints. After
installation, retest the exterior surfaces, including field joints, for
hol i days. Pronmptly repair holidays.

[2.2.6.3 Rock Shield, Direct Buried Piping
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NOTE: Specify rock shield where select fill is not
avai | abl e and possibility of damage fromrock fill
exists.

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

Provide a m nimum 10 nm 3/8-inch-thick perforated rock shield around buried
pi ping. Rock shield nust consist of a polyethylene outer surface bonded to
a closed cell foam substrate with uniform perforations intended for use
with cathodic protection systens. Rock shield nust overlap on itself no

| ess than 152 mm 6-inches. Secure rock shield tightly to the pipe using
either strapping tape or plastic ties. Air filled cell type rock shield is
prohibited.

112.2.7 Fittings
2.2.7.1 General

Wl ding ells, caps, tees, reducers, nmust be of materials conpatible for
welding to the pipe line in which they are installed, and wall thickness,
pressure and tenperature ratings of the fittings nust be not |less than the
adjoining pipe line. Unless otherw se specified herein or required by the
conditions of installation, all elbows nust be the 1.5 dianeter (D) type.
Mter joints are not acceptable. Make odd angle offsets with pipe bends or
el bows cut to the proper angle. Butt weld fittings nust be factory-nmade
wrought fittings manufactured by forging or shaping. Fabricated fittings
will not be permitted. WIlding branch fittings nust be insert type

sui tabl e for radi ographic inspections specified herein.

Make branch connections with butt-wel ded tees except where the branch is at
| east two pipe sizes smaller than the run, in which case the branch
connection can be nade with a forged or seam ess branch outlet fitting.

The branch outlet fitting nust be designed in such a way that the
connection can be radi ographed. The branch outlet fittings nmay be a
non-radi ographicable if: the piping it is connected to is aboveground, the
branch outlet size is 2.5-inches or less in dianeter, and the branch outl et
is located in contai ned punphouses, contained truck offl oads, contained
truck fill stands, and other visibly contained areas equipped with

contai nment curb
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2.2.7.2 Carbon Steel Fittings
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NOTE: Select option for piggable fittings if |ine
i s piggable.

*% *% *% *% *% *% *%%
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NOTE: | nclude the radi ographi cabl e exam nati on of
the fitting welds if cal cul ati ons show that the
maxi mum nor mal system operating pressure, punp
deadhead pressure or any thermal relief setpoint is
689 kPa 100 psig or nore, or if the system surge
pressure exceeds 1034 kPa 150 psig.

[ d.
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Fittings 65 mm 2.5-1nches and Larger: Butt weld, conformng to

ASTM A234/ A234N, grade WPB and ASME B16.9 of the sane wall thickness as
the adjoining pipe.[ Al welds nust be radiographically exam ned

t hroughout the entire Iength of each weld. Each fitting nust be

subj ected to the Suppl ementary Requirenents S3 and S4, Liquid
Penetration exam nation and Magnetic-Particle Examination. Detectable
flaws will not be accepted in the supplenentary exanm nations. Fittings
nmust be identified to relate themto their respective radiograph.]

Fittings 50 nm 2-Inches and Snaller: Forged, butt weld or socket

wel ded (except flanges, see below). |If specifically indicated on

drawi ngs, non-flange fittings nay be threaded. Socket wel ded or
threaded fittings nust be C ass 3000, conforming to ASTM A105/ A105N
Grade 2 and ASME B16.11. Threaded fittings nmust only be used for above
grade applications. Underground and in pits, |ow point drain pipe, and
hi gh point vent pipe nmust be butt wel ded.

Fl anges: O ass 150 wel d neck, butt weld, forged flanges confornmng to
ASTM A105/ A105lV, and ASME B16.5 except flanges that are to be connected
to punps nust natch the punp flanges rating. Threaded and slip-on
flanges are not allowed. Flanges to be 2 nm 1/16-inch raised face with
nodi fied spiral serrated gasket surface finish, except where required
otherwi se to match system conponents furnished. Match flange face to
val ves or system conponents furnished. Flange face nust be nachined to
mat ch val ves or system conponents furnished. Use of spacing rings or
gaskets discs are not allowed. Flanges nmust be subjected to the

Suppl ementary Requirenents S56, Liquid Penetrant Exam nation as
outlined in ASTM A961/ A961N. Detectable flaws will not be accepted.

For flanges 50 mm 2-inches and smaller |ocated in contained punphouses,
contai ned truck offloads, contained truck fill stands, and other
visibly contained areas the fitting nmay be forged (socket wel ded),

O ass 150, conform ng to ASTM A105/ A105V, Grade 2 and ASME B16.5. In
pits, vaults, on thermal relief valve piping for pipeline routes, and
ot her uncontai ned | ocations the flanges must be radi ographi cable, butt
wel ded, wel d neck type.

Pi ggabl e System

(1) Provide barred tees on all branch outlets 50 nm 2-inch and |arger
when within 6.1 neters 20 feet of pig launcher or receiver barrel
including the barrels. Provide barred tees on all size outlets
greater than 50 mMmm 2-inch in size with any part of the outlet on
the bottomhalf of the pipe. Provide barred tees on all branch
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connections equal to or greater than 50 percent of piggable Iine
size.

(2) Use 1.5 D el bows, or 3 D sweeps between pig | aunchers and
receivers. Do not place 1.5 D el bows back to back

Interior Epoxy Coating System nust be applied to the fittings as
specified in paragraph CARBON STEEL PI Pl NG

.3 Stainless Steel Fittings

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

NOTE: Select option for piggable fitting if line is
piggable.
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Fittings 65 mm 2.5-1nches and Larger: Butt weld stainless stee
conform ng to ASTM A403/ A403N, Cl ass WP, Type 304L, seanl ess or wel ded,
and ASME B16.9 of the same mnimumwall thickness as the adjoining
pipe. Welded fittings nust be tested and inspected the sane as the

wel ded seam pi pe and neet the sanme requirenents as for the pipe.

Fittings 50 mm 2-1nches and Snaller: Forged Type 304 or 304L , butt
wel d, or socket wel ded (except flanges, see below). |If specifically

i ndi cated on draw ngs, non-flange fittings may be threaded. Socket

wel ded or threaded fittings must be O ass 3000 conforming to

ASTM A182/ A182N and ASME B16.11. Threaded fittings nust only be used
for above grade applications. Underground and in pits, [ow point drain
pi pe, and hi gh point vent pipe nust be butt wel ded.

Unions: Conform ng to ASTM A182/ A182N, Grade 304 or 316.
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NOTE: Type 304L stainless steel flanges are
prohi bited and nust not be specified.

e.

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

Fl anges. Cass 150 wel d neck, butt weld, forged Type 304 stainless
steel flanges conform ng to ASTM A182/ A182v and ASME B16.5, except
flange that are to be connected to punps nust match the punp flanges
rating. Threaded and slip-on flanges are not allowed. Flanges to be
2mm 1/ 16-inch rai sed-face with nodified spiral serrated gasket surface
finish, except where required otherwise to match system conponents
furni shed. Flange face nust be machined to match val ves or system
conponents furnished. Match flange face to val ves or system conponents
furni shed. Flanges nmust be subjected to the Suppl enentary Requirenents
S56, Liquid Penetrant Exami nation as outlined in ASTM A961/ A961N
Detectable flaws will not be acceptable. For flanges 50 nm 2-i nches
and snmaller located in contained punphouses, contained truck offl oads,
contained truck fill stands, and other visibly contained areas the
fitting my be forged (socket wel ded), Cass 150, conforming to

ASTM A182/ A182N and ASME B16.5. In pits, vaults, on thermal relief

val ve piping for pipeline routes, and other uncontai ned | ocations the
fl anges nust be radiographi cabl e, butt wel ded, weld neck type.

Pi ggabl e System

(1) Provide barred tees on all branch outlets 50 mm 2-inch and | arger
when within 6 m20 feet of pig |auncher or receiver barrel
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including the barrels. Provide barred tees on all size outlets
greater than 50 mMm 2-inch in size with any part of the outlet on

the bottom hal f of the pipe. Provide barreds on all branch

connections equal to or greater than 50 percent of piggable |ine

size.

(2) Use 1.5 D el bows, or 3 D sweeps between pig | aunchers and

receivers. Do not place 1.5 D el bows back to back

f. Stainless Steel Tube Fittings. Flareless, 316 stainless stee

conform ng to SAE J514.

[2.2.7.4 Steel Reinforced Flexible Pipe Fittings

fittings

End connections and mid-line connections for steel reinforced high density
pol yet hyl ene (HDPE) flexible pipe nust be of stainless steel swaged onto

t he pi pe ends.

End connections nust termnate in either flanged or weld ends as

indicated. Md-line connections nust terminate in flanged fittings if they

are in a pit or double swage type if they are not.

12.2.8 Insulating Flange Kits (Electrically Isolating)

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

NOTE: Use in the followi ng locations to avoid
af fecting the underground pi ping cathodic protection
system:

a. Were piping transitions from aboveground to
underground.

b. Below drain and vent valves in underground pits
and val ve vaults.

c. On both sides of notorized val ves in underground
val ve vaul ts.

NOTE: Provi de weat herproof |ightning surge arrester
around insul ating flange kits where piping
transitions from aboveground to underground.

NOTE: These gaskets are often installed to prevent
corrosi on between two flanges constructed of
dissinmilar netals such as carbon steel and stainless
steel. Experience in even extrenely corrosive

mari ne environments shows themto be of little use
in preventing flange to flange corrosion; the
corrosion in those cases are usually the flange face
and/ or fasteners corroding to thenselves. Before
using to prevent flange to flange corrosion, contact
Base Personnel and try and deterni ne what kind of
corrosion they have and how severe it is.

NOTE: Provide flange protectors where indicated and
at cathodic protection isolating flanges.
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Provide ASTM D229 el ectrical insulating material of 1,000 ohns ninimum
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resistance; material nust be resistant to the effects of aviation and
non-avi ati on hydrocarbon fuels. Provide full face insul ating gaskets

bet ween flanges. Provide full surface 0.75 nm 0.03-inch thick wall

t hi ckness, spiral -wound nyl ar insul ating sl eeves between the bolts and the
holes in flanges; bolts may have reduced shanks of a dianeter not |ess than
the dianmeter at the root of threads. Provide 3 nm 0.125-inch thick

hi gh-strength phenolic insulating washers next to flanges and provide flat
circular stainless steel washers over insulating washers and under bolt
heads and nuts. Provide bolts 12 nm 0.5-inch | onger than standard | ength
to conpensate for the thicker insulating gaskets and the washers under bolt
heads and nuts. Above grade flanges separated by electrically insulating
flange kits nust be provided with weat herproof |ightning surge arrester
devices. The surge arrester nust bolt across flanges separated by

i nsul ati ng gasket kits per detail on contract drawi ngs. Provide with
flange protector as described in this section. The arrestor nust have the
follow ng features:

a. Weat herproof NEMA 4 encl osure.
b. Bidirectional and bipolar protection.

c. Constructed of solid state conponents, no |lights, fuses or relays and
used wi thout required mai ntenance or replacenent.

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

e. Maxi mum cl anpi ng vol tage of 700 Volts based on a | EEE C62.41.2 8x20
m crosecond wave form at 50,000 Anperes peak measured at the device
termnals (zero | ead | ength).

f. A UL |listed arrester for installation in Cass 1, Division 1 and
Division 2, Goup D, hazardous areas.

Install the nounting 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 mm 2 inch 16 nm 5/8 inch
65 mMm 2.5 inch 16 nm 5/8 inch
80 mm 3 inch 16 nm 5/8 inch
100 nm 4 inch 16 nm 5/8 inch
150 nm 6 inch 19 mm 3/4 inch
200 mMm 8 inch 19 mm 3/4 inch
250 mm 10 inch 22 mm 7/ 8 inch
300 mMm 12 inch 22 mm 7/ 8 inch
350 mm 14 inch 25 mm 1 inch
400 mm 16 i nch 25 mm 1 inch
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Li ne Size Bolt Size

Note: Make all owance for thel mm 1/32-inch thickness of the
i nsul ati ng sl eeve around the bolts when sizing the nounting | ugs.

2.2.9 Bolts, Nuts and Washers

a. Bolts and nuts for pipe flanges, flanged fittings, valves and
accessories nust conformto ASME B18.2.1 and ASME B18. 2.2, except as
ot herw se specified.

b. Bolts nust be of sufficient length to obtain full bearing on the nuts
and nust project no nore than three full threads and no | ess than two
full threads beyond the nuts with the bolts tightened to the required
torque.

c. Bolts nust be regul ar hexagonal bolts conforming to ASME B18.2.1 with
material conform ng to ASTM A193/ A193N, O ass 2, G ade B8, stainless
steel, when connections are nmade where a stainless steel flange is
i nvol ved, and Grade B7, chrom um nol ybdenum al |l oy, when only carbon
steel flanges are involved. Bolts and nuts chosen nust have sufficient
strength to seat gasket types chosen. Bolts nmust be threaded in
accordance with ASME Bl1.1, Cass 2A fit, Coarse Thread Series, for sizes

25 mm one-inch and snaller and Eight-Pitch Thread Series for sizes
| arger than 25 nm one-inch

d. Nuts nust conformto ASME B18. 2.2, hexagonal, heavy series with
material conform ng to ASTM A194/ A194N, Grade 8, stainless steel for
stainl ess steel bolts, and Grade 7, chrom um nol ybdenum al | ow for
chrom um nol ybdenum al l oy bolts. Nuts nust be threaded in accordance
with  ASME Bl1.1, Class 2B fit, Coarse Thread Series for sizes 25 mm
one-inch and snaller and Eight-Pitch Thread Series for sizes |arger than
25 mm one-i nch.

e. Provide washers under bolt heads and nuts. Use chrom um nol ybdenum
al | oy washers dinensioned to ASTM F436 flat circular for chrom um
nol ybdenum bolts. Stainless steel washer dinensioned similar to
ASTM A436 flat circular, use naterial the sane as the bolt.

f. Use torque wenches to tighten all flange bolts to the torque
recomended by the gasket nmanufacturer. Tight in the pattern
recomended by the gasket manufacturer. Use anti-seize conpound on
stainl ess steel bolts.

2.2.10 Gaskets

ASME B16. 21, conposition ring, using a Buna-N, polytetrafluoroethyl ene
(PTFE), or a protein and glycerin binder, 3 nmO0.1250-inch thick. Gaskets
must be resistant to the effects of aviation and non-aviati on hydrocarbon
fuel s and manufactured of fire-resistant materials. Full-face gaskets nust
be used for flat-face flanged joints. R ng gaskets must be used for

rai sed-face flanged joints. Gaskets nust be of one piece factory cut.

2.2.11 Fl ange Protectors
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NOTE: Provide at all cathodic protection isolation
flanges fromshorting out due to debris collecting
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in/fon flange. Use the UV plastic type if possible
as the stainless steel bands sonetines "ground out"
the insulating flange.

Use in tropics and waterfront |ocations for all size
flanges to mnim ze/prevent water mgration between
the flange faces and prevent corrosion

Protectors nust protect the bolts, studs, nuts, and gaskets of a flanged
end connection fromcorrosion or danage due to exposure to the
environment. Protectors nust be weather and ultraviolet (UV) resistant.
Protectors must allow for quick and easy renoval and re-installation by
mai nt enance personnel. Provide grease filled bolt caps. Corrosion
Preventi on grease nust be non-expansive and designed for the service.|
Provide protectors that allow visual inspection of the flange gasket
without requiring renoval.][ For electrically insulating flange
connections, provide protectors with grease fittings that allow the
injection of grease into the flange cavity.]

.3 MANUAL VALVES

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

NOTE: Per Service Headquarters or officially
designated alternate for nmarine environnment, provide
stainl ess steel valves on exterior (aboveground and

in pits) piping.
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NOTE: Select option for piggable valves if line is
piggable.
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Al'l portions of a valve coming in contact with fuel in stainless steel pipe
lines or epoxy lined carbon steel pipe |lines nust be of noncorrosive
material. Valves in stainless steel pipe lines or epoxy |ined carbon stee
pi pe Iines nmust be Type 304 or Type 316 stainless steel or carbon stee
internally plated with chrom umor nickel or internally electrol ess nicke
pl ated. Valves in unlined carbon steel pipelines nmust have carbon stee
body. Stemand trimnmnust be stainless steel for all valves. Mnually
operated val ves 150 nmm 6-i nches and | arger nust be worm gear operated and
val ves smal |l er than 150 nm 6-i nches nust be | ever operated or handwhee
operated. Valves snaller than 50 mm 2-inches nust have | ever-type

handl es. Valves installed nmore than 2.4 m8 feet above finished floor nust
have chain operators and a position indicators visible fromground | evel
Sprocket wheel for chain operator nust be alumnum|[ Valves in the
piggable line flow path between the pig |l aunchers and the pig receivers,
including the valves in the isolation valve pits nust be full bore,

pi ggabl e, doubl e bl ock and bleed type. The full bore piggable val ves at
the launcher and the receiver nmust be ball type. Valves nust be true ful
bore with no projections extending into the flow path of the pig train.]

.3.1 Bal | Val ves
Bal | valves nmust be fire tested and qualified in accordance with the
requirenents of APl Std 607 and APl STD 608. Seal material for the fire

test nmust be graphite, seal material for the project nust be as as
i ndi cated bel ow. Ball val ves nust be nonlubricated val ves that operate from
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fully open to fully closed with 90-degree rotation of the ball. Valves
2-inches and | arger nust conformto applicable construction and di mensi on
requi renents of APl Spec 6D, ANSI C ass 150 and rust have fl anged ends.

Val ves 50 mm 2-inches and | arger nmust conformto applicable construction

and di nensi on requirenments of APl Spec 6D, ANSI C ass 150 and nust have

flanged ends. The balls in valves 250 nm 10-i nches and |l arger full port and
300 nm 12-inches and larger regular port and |arger nust have trunnion

type support bearings. Except as otherw se specified or indicated, reduced
port or full port valves may be provided at the Contractor's option. Balls
must be solid, not hollow cavity.

.3.1.1 Materials

Ball must be stainless steel. Ball valves nust have tetrafl uoroethyl ene
(TFE) or fluoroelastetoner (FKM, commonly referred to as Viton seats, body
seal s and stem seals. Valves 100 nm 4-inches and smaller nust have a

| ocki ng mechani sm

.3.1.2 V-Port Ball Valve
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NOTE: Primarily used on Truck O fl oading Systemto
set mninmum offload flow rate.

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

Val ve must conformto requirenents as specified for BALL VALVES paragraph
in this section. Valve nmust be provided with characterized |inear v-port
for flowmwate control, and with infinite position I ever bracket wth | ocking
bolt for set position.

.3.1.3 Full Port Ball (DBBV) Valves for Piggable Lines
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NOTE: Select option for piggable valves if lineis
piggable.

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

Required for piggable lines, and where indicated el sewhere. Ball valves
must be designed, manufactured, and tested to APl Spec 6B, fire-safe and
tested to APl Spec 6FA, and BS EN | SO 10497 (BS 6755, Part 2). Sea
material for the fire test nmust be graphite, seal material for the project
must be as as indicated below. Valves nust be trunnion-mounted with

i ndependent spring and hydraulically actuated, floating, single piston
effect, self-relieving seat rings, with bi-directional sealing. Ball nust
be solid type with full through-conduit opening, suitable for passage of

pi peline pigs. Stemmnust be anti-static, blow out-proof design with o-ring
seal s and provided with an energency sealant injection fitting. Valves
must be 3-piece, bolted body design with rai sed-faced ANSI C ass 150

fl anged connections, equi pped with body drain/bleed val ve and vent fitting,
and suitable for double block and bl eed service in the closed and open
positions. Valves nmust be all stainless steel construction, or carbon
steel with stainless steel stem and all wetted parts el ectrol ess

ni ckel -pl ated. Valves nust have nylon, devlon, or polytetrafluoroethyl ene
(TFM seat inserts, FKM B body, stem and seat o-rings, with stainless
steel and graphite body gaskets and graphite secondary stemseals. Valves
|l ocated in vaults or pits must be equi pped with actuator extensions.
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2.3.1. 4 El ectric Val ve Actuator

El ectric val ve actuator must be as indicated for Plug (Double Bl ock and
Bl eed) Val ves, electric valve actuator.

2.3.2 Pl ug (Doubl e Bl ock and Bl eed) Val ves
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NOTE: Select option for piggable valves if lineis
piggable.

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

APl Spec 6D, APl Spec 6FA, ANSI C ass 150, non-lubricated, resilient,
doubl e seated, trunnion nounted, tapered lift plug capable of two-way
shutoff. Valve nmust have tapered plug of steel or ductile iron with chrome
or nickel plating and plug supported on upper and | ower trunnions. Sealing
slips nust be steel or ductile iron, with Viton seals which are held in

pl ace by dovetail connections. Valve design nust pernit sealing slips to
be replaced fromthe bottomwith the valve nounted in the piping. Valves
must operate fromfully open to fully closed by rotation of the handwheel
to lift and turn the plug. Valves nust have weat herproof operators with
mechani cal position indicators. |Indicator shaft nust be stainless steel

M ni mum bore size nust be not |ess than 65 percent of the internal cross
sectional area of a pipe of the sanme nonminal dianeter unless bore hei ght of
pl ug equal s the nom nal pipe dianeter and nmanufacturer can show equal or
better flow characteristics of the reduced bore size design.[ Valves in
the piggable line flow path between the pig | aunchers and the pig
receivers, including the valves in the isolation valve pits, in fuel piping
bet ween the pig |l aunchers and the pig receivers nust be full bore,

pi ggable. Valves nust be true full bore with no projections extending into
the flow path of the pig train. Full port plug valves in distribution

pi ping nust be provided with a 15 mm 1/2-inch threaded body drain.]

2.3.2.1 General

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

val ve closure. Tank fill line valve and four valve manifold Iinmt swtches
must be provided with one doubl e pol e double throw contacts or four single
pol e, double throw contracts, two for open, two for closed. Tank suction
line valve limt sw tches nust be provided with one doubl e pol e doubl e
throw contacts or four single pole, double throw contacts, for closed, and
one single pole double throw contact or two single pole, double throw
contacts for open. Al conponents nust be watertight and U.L. listed for
Class I, Division 1, Goup D hazardous areas.

2.3.2.2 Val ve Operation

Rot ati on of the handwheel toward open nust lift the plug w thout w ping the
seals and retract the sealing slips so that during rotation of the plug

cl earance is maintai ned between the sealing slips and the val ve body.

Rot ati on of the handwheel toward cl osed nust | ower the plug after the
sealing slips are aligned with the val ve body and force the sealing slips
agai nst the valve body for positive closure. Wen valve is closed, the
slips nust forma secondary fire-safe netal -to-netal seat on both sides of
the resilient seal. Plug valves located in Isolation Valve Pits or vaults
must be provided with handwheel extensions.
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2.3.2.3 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 nust open at 175 kPa 25 psi differentia
pressure and nust discharge to the throat of, and to the upstream side, of
the plug val ve

2.3.2.4 Bl eed Val ves
ANSI C ass 150, stainless steel body valve. Provide manually 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

2.3.2.5 El ectric Val ve Actuator

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

NOTE: Maxi num avail abl e tenperature ranges for a
regul ar actuator is mnus 30 degrees Cto 70 degrees
Cminus 22 to 158 degrees F. A lower tenperature
rating than that will result in an actuator

encapsul ated in insul ati on nmaki ng access top manua
controls and the handwheel difficult.

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

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

el ectric valve actuator nust include as an integral unit the electric

nmotor, actuator unit gearing, limt switch gearing, position limt

swi tches, torque switches, drive bushing or stemnut, declutch |ever
wiring termnals for power, remote control, indication connections and
handwheel. The electrically actuated plug val ve nust be set to open and

close conpletely in 30 to 60 seconds against a differential pressure of 2
MPa 275 psig. The actuator settings of torque and linmt contacts nust be
adj ustabl e. The val ve actuator nust be suitable for nounting in a vertica
or horizontal position and be rated for 30 starts per hour. The valve
actuator nmust be capable of functioning in an amnbi ent environnent
tenperature ranging from [__ ] [mMnus 38 to 70 degrees C] [__ ] [m nus
22 to 158 degrees F].

a. The electrical enclosure nmust be specifically approved by UL or Factory
Mutual for installation in Class |, Division 1, Goup D Ilocations.

b. The electric motor nust be specifically designed for val ve actuator
service and must be totally enclosed, non-ventilated construction. The
not or nust be capabl e of conplete operation at plus/mnus 10 percent of
specified voltage. Mdtor insulation nmust be a mninum NEMA O ass F
The notor nust be a renobvabl e subassenbly to allow for nmotor or gear
rati o changes as dictated by system operational requirenments. The
not or rmust be equi pped with an enbedded thernostat to protect against
not or overload and al so be equi pped with space heaters. It mnust
de- energi ze when encountering a jammed val ve

c. The reversing starter, control transforner and |ocal controls nust be
integral with the valve actuator and suitably housed to prevent
breat hi ng or condensation buil dup. The electronechanical starter nust
be suitable for 30 starts per hour. The w ndings nust have short
circuit and overload protection. A transforner, if needed, nust be

SECTION 33 52 40 Page 31



2.

provided to supply all internal circuits with 24 VDC or 110 VAC may be
used for renote controls.

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

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

f. Position limt switches nmust be functional regardless of nain power
failure or manual operation. Four contacts nmust be provided with each
sel ectable as nornally open or nornmally closed. The contacts nust be
rated at 5A, 120 VAC, 30 VvDC

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

h. The actuator nmust have a | ocal display of position even when power has
been | ost.

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

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

.3.3 Swi ng Check Val ves

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

NOTE: Limted to 2-inch size and below. Used in
underground PRT fill Iine.
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Swi ng check val ves nmust conformto APl STD 600, regular type, ANSI d ass
150 with flanged end connections. Discs and seating rings nust be
renewabl e wi thout renoving the valve fromthe line. The disc nust be
gui ded and controlled to contact the entire seating surface.

.3.4 Si | ent Check Val ves

Spring assisted, wafer/tapped lug pattern, butterfly check with or gl obe
type FKM or PTFE seat ring, designed to prevent flow reversal slamm ng of
val ve, dual plate, and nust conformto ASME B16. 34, APl Std 594, except
face to face dinmensions nay deviate from standard. Valves nmust be suitable
for installation in any orientation. Valve body and trim material nust be
as previously indicated herein.

3.5 Butterfly Valve with Fusible Link Operator

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Consult with Service Headquarters or
officially designated alternate before using this
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valve. Not pernitted on Air Force projects. There
are specific locations this valve is to be used on
Navy projects in accordance with UFC 3-460-01. The
sole function of the valve is to provide a separate
shutof f of the supply and return piping at each
pant ograph assenbly in the event of a fire.

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

Val ve nmust conformto APl Std 609. Valve nust neet the fire test

requi renents of APl Std 607. Valve must be designed for bubble tight
bidirectional shutoff service at operating conditions. Disc nust be Type
304L or Type 316, stainless steel. Stem nust be ASTM A276/ A276N Type 416
or ASTM A564/ A564N Type 630 stainless steel. Seal ring nust be Teflon with
met al backup. Stem seals must be capabl e of wi thstanding the rated
pressure and tenperature of the valve seat. Provide valves 6-inches and

| arger and val ves at punp di scharge with weat herproof gear operators with
handwheel ; ot her val ves nust have ninimum 10 position throttling handl es.
Val ve nust have a fusible link type valve operator. The fusible link and
spring assenbly nust close the valve automatically when the link nmaterial
melts at 71 degrees C 165 degrees F and | ock the valve in the closed
position. Spring assenbly rmust be fully enclosed to ensure safety.

Provi de valve with flanged end connections i ndependent of other flanged end
connections provided on itens such as system conponents, piping, piping
conmponents, or val ves.

.3.6 G obe Vval ve

Val ve must conformto ASME B16. 34, C ass 150.
.4 THERVAL REL| EF VALVE

.4.1 Valve Materi al

Val ves nmust have carbon steel bodies (stainless steel on stainless stee
pi pelines) and bonnets with stainless steel springs and trim Val ves nust
be O ass 150 flanged end connecti ons.

. 4.2 Thermal Relief Valve (ASME Type)

Thermal relief valves nust be the fully enclosed, spring |oaded, angle
pattern, single port, hydraulically operated type with plain caps, and nust
be | abel ed in accordance with ASME BPVC SEC VIII D1. Valve stens nust be
fully guided between the closed and fully opened positions. The valves
must be factory-set to open at pressures indicated on the draw ngs.
Operating pressure nmust be adjustable by neans of an encl osed adj usting
screw. The valves nust have a mininum capacity of 20 GPM at 10 percent
overpressure. Valves nust have a replaceable seat. Relief valves that do
not relieve to a zone of atnospheric pressure or tank nust be a bal anced
type relief valve

. 4.3 Thermal Relief Valve (Bal anced Type)

Thermal relief valves that do not relieve to a zone of atnobspheric pressure
or atnospheric tank nmust be a bal anced type relief or regulator valve.

Thermal relief valves nust be the fully enclosed, spring |oaded, angle
pattern, single port, fully balanced type (back pressure must not affect
relief pressure) back pressure regulator/relief valve. Set valve at
pressure indicated on drawi ngs. Valve body nust have 25 nm one-inch
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(mnimun) raised face flange connections unl ess ot herw se indicated.
Oifice must have a minimumorifice size of 15 mm 0.500-inch in dianeter.
Val ve nust have bubbl e-tight piston and seat design with stainless stee
piston and Viton seat. Valve nmust be selected for the nominal flow
condition of: pass a mininmnumof [18] liters per mnute [5] gallons per
mnute, at a differential pressure of [380] kilopascal [55] psig, with a
nom nal set pressure of [345] kilopascal [50] psig. Valve nust be factory
configured to open at required set pressure but nust be field adjustable by
means of an encl osed adj usting screw.

.5 Pl PI NG ACCESSORI ES

.5.1 Flexible Ball Joints
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NOTE: Indicate the | ocation and details of each pipe
expansi on joint, anmount of pipe nmovenent, and pipe
anchors on the draw ngs.

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

Fl exi bl e ball joints nust be [stainless steel] [carbon steel with

el ectrol ess nickel-plating to a mininmmof 0.075 mm 3 nmils 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
conposi tion gaskets designed for continuous operation tenperature of 135
degrees C 275 degrees F. Joints nmust be designed for m ni num worKking
pressure of ANSI C ass 150. |Injectable packing will not be all owed.

.5.2 Bel | ows Expansi on Joints for Axial Mvenent

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

NOTE: Indicate the |ocation and details of each
pi pe expansion joint, anount of pipe novenent, and
pi pe anchors on the draw ngs.

Where joints are to be installed on piers or
anywhere in direct contact with salt water is a
possibility, then require the bellows to be
constructed of inconel
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The expansion joints nmust be for axial conpression and extension wth
capacity as per the design docunents. Units nust be of the externally
pressurized design with internal and external integral guides and

manuf actured by an Expansi on Joint Manufacturers Association certified
manufacturer. They nust incorporate nulti-ply, Lo-corr bellows of [

ASTM A240/ A240V, 321/304 stainless steel] or[ Inconel 625] if chlorides are
present in the atnosphere. Unit nust be equipped with travel limt stops,
and internal guides vented to reduce the effects of sudden pressure
changes. Fl anges and housi ng nust be stainless steel or carbon steel to
mat ch piping materials. Flanges nust conformto ASME B16.5. Dua
Expansi on Joints rust incorporate an internediate anchor base. Housi ng nust
include lifting lug and drain port. Joints nust be capable of 10, 000
cycl es over a period of 20 years.

Cold set joints to compensate for the tenperature at the tine of
installation. Provide initial alignment guides on the connecting piping no
more than 4 pipe dianeters fromthe expansion joint. Provide additiona

al i gnnment gui des on the connecting piping no nore than 14 pipe dianeters
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fromthe first guide.
2.5.3 Mechani cal | y Adj ustabl e Segnmented El astoneric Sea

Mechani cal | y adj ustabl e segnented el astoneric seals nust be constructed of
fuel resistant Buna-N el astoners and Type 316 stainless steel fasteners and
hardware.

2.5. 4 Pi pe Sl eeves

Pi pe sl eeves nust be installed where indicated and at all points where the
pi pi ng passes through concrete construction. Such sleeves nust be of
sufficient inside dianeter to provide a mninmum cl ear di stance between the
pi pe and the sleeve of 13 mm 1/2-inch. Sleeves through concrete pits or

sl abs nust be standard wei ght carbon steel pipe with a protective coating.
Each sl eeve nmust extend through the respective pit wall or slab and nust be
provided with a wap around Buna-N end seal (boot). (Viton when exposed to
sunlight) and secured to the pipe sleeve and piping with adjustable
stai nl ess steel hose clanps. Sleeves where piping passes under roads or

pi ping indicated to be double walled nust be standard wei ght carbon stee
pipe with a protective coating as previously specified. Alignment of the
sl eeve and pi ping nmust be such that the pipe is accurately centered within
the sl eeve by a nonconductive centering elenment. The sl eeve nust be
securely anchored to prevent dislocation. Cosure of space between the
pi pe and the pipe sleeve nust be by neans of a mechanically adjustable
segrmented el astonmeric seal. The seal nust be installed so as to be flush

2.5.5 Strainers

2.5.5.1 Basket Type
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NOTE: Provide 4-basket type at receipt |ine when
that line is receiving fuel: froma intertermna

pi peline, froma installation pipeline fromBul k
Storage, froma nmarine recei pt (barge or ship), and
all other applications when receipt of fuel with

| arge anpbunts of particulates is expected.

Provi de single basket strainer when relatively clean
fuel is expected.

Arrange two strainers in duplex fashion when
relatively dirty fuel is expected.
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Strainer nust be [single][ multi (four)] basket type arranged in a

[ si mpl ex] [ dupl ex] configuration as indicated in conpliance with
MIL-PRF-13789 , except as specified otherwise. Strainer end connections
must be designed in accordance with ASME B16.5, O ass 150. Strainer body
mat eri al nmust be the sane as the material specified for manual val ves.
Strai ners nust have renovabl e baskets of [7][40][60][100][ ___ ] nesh wire
screen with larger wire nesh reinforcenent; wire nust be stainless steel
Type 316. Pressure drop for clean strainer nmust not exceed 21 kPa 3 psig
at maxi num design flow rate. The ratio of net effective strainer area to
the area of the connecting pipe nust be not less than three to one. Each
strainer nust be provided with a suitable drain at the bottom equipped
with a ball valve. The strainer nust be equipped with a direct-reading,
pi ston type differential pressure gauge that neasures the differential
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2.

2.

pressure across the basket as perin accordance with Section 33 57 55 FUEL
SYSTEM COVPONENTS ( NON- HYDRANT) .

.5.5.2 Cone Type

Strai ner nust be stainless steel type 304 or 316, [7][40][60][100][__ ]
100 nmesh screen with the ratio of net open area of strainer to the area of
the connecting pipe nmust be not less than three to one at the punp

suction. Punp suction strainer nust have a [7][40][60][100][__ ] 100 nesh
screen with not |less than 300 percent open area (ratio of the strainer open
area to the cross section of pipe).

.5.6 Thermometer
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NOTE: Used for Burner Fuels G ls and Lubricating
Ols that require heating before punping. Indicate
the scal e range for each thernmoneter on the draw ngs.

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

Anal og, dial-type binetallic actuated type that confornms to ASME B40. 200.
Ther nonet er nust have a 125 nmm 5-inches dianeter dial, a hernmetically

seal ed stainless steel case, a stainless steel stem a safety glass face, a
fixed threaded connection, and a scale range as indicated. Thernoneter
accuracy nust be within one percent of the scal e range.

.5.7 Pressure Gauge

See Section 33 57 55 FUEL SYSTEMS COVPONENTS ( NON- HYDRANT) .

5.8 Pi pe Supports
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NOTE: Indicate installation details (including
anchorage and spacing) of all supports on the
drawi ngs. Include applicable seisnmc zone design

requirements.

For waterfront and projects in the tropics with
condensi ng chl oride environnents, select gal vani zed
options.

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

5.8.1 General

Pi pe supports nmust conformto MSS SP-58. Design pipe supports to neet the
appl i cabl e requirenents of ANSI/ASME B31.3 or ANSI/ASME B31.4. Provide
hot -di p gal vani zed finish on rods, nuts, bolts, washers, and supports.|
Provi de Type 316 stainless steel nuts, bolts, washers, and screws when

| ocated at a pier.] Provide miscellaneous netal that conforns to

ASTM A36/ A36N, standard mill finished structural steel shapes, hot-dipped
gal vani zed.[ Provi de gal vani zing in accordance with ASTM A123/ A123M,

ASTM A153/ A153N, ASTM A653/ A653I or ASTM A924/ A924N, Z275 GH0. ]

.5.8.2 Adj ust abl e Pi pe Supports

Adj ust abl e pi pe supports nust consist of a cast iron saddle and a threaded
ni ppl e connected to a carbon steel pipe by neans of a special reducer
conformng to MBS SP-58. The supports nust be provided with PTFE
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i nsul ation strips.

.5.8.3 Low Friction Supports

Supports nust have self-lubricating anti-friction bearing el enents conposed
of 100 percent virgin tetrafl uoroethylene polyner and reinforcing
aggregates, prebonded to appropriate backing steel nenbers. The
coefficient of static friction between bearing el ements nust be 0.06 from
initial installation for both vertical and horizontal |oads and deformation
must not exceed 51 micronmeters 0.002-inch under allowable static |oads.
Bonds between material and steel nust be heat cured, high tenperature
epoxy. Design pipe support elenents for the |oads applied. Provide
anti-friction material with a mininmumof 2.3 mm 0.09-inch thick. Provide
hot - di pped gal vani zed steel supports. Provide supports that are factory
desi gned and manuf act ur ed.

.5.8.4 U-bolt Half Round Supports

Supports nust have anti-friction bearing half-round in contact with the
bottom of the pipe. Provide Pol ytetrafl uoroethylene or |ike hydrophobic,
anti-corrosive material half-round with a conpressive strength of at |east
69 nPa 10 ksi or greater as required. U-bolts nust be installed in either a
| cose or limted guide configuration as indicated on the design draw ngs.
Provi de hot-dip gal vani zed u-bolts with seanl ess non-netallic low friction
coating. U bolt connection nust be double nutted on the bottom and single
bol ted on top.

.5.8.5 Concrete and G out

Concrete and grout for anchors and supports nust conply with Section
03 30 00 CAST-I N PLACE CONCRETE

5.9 Sanpl e Connecti ons

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

b. Furnish two sanpling hose assenblies to the Contracting O ficer at the
project site. Each assenbly nmust consist of a 1.8 m6-foot length of 6
mm 1/ 4-inch clear plastic tubing with internal bonding/grounding wre.
One end of the tubing will contain a male connector that actuates fl ow
when inserted into the quick disconnect coupler. Each end of the
bondi ng/ groundi ng wire nust be equi pped with clips for attaching to the
pi pe and netal sanple contai ner

[2.5.10 Sight Flow Indicators

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

NOTE: Sight flow indicators are sel domused as they
tend to | eak when subjected to cyclic pressure

spi kes. Do not use w thout permnssion of the
Service Headquarters or officially designated
alternate.

SECTI ON 33 52 40 Page 37



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

i ndi cator nust also neet the Cass 150 rating.

12.6 Pl GA NG SYSTEM COVPONENTS

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

NOTE: Sel ect option for piggable system conponents
if line is piggable.
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2.6.1 Mai nt enance Pi g Launchers and Receivers

Construct of the sane materials as the pipe, valves and fittings for a
Class 150 system The length of the straight barrel and the line size
section nmust be 1.5 nmeters 5 feet each. Provide associated |auncher kicker
pi pi ng and recei pt bypass piping, not |less than 80 nm 3-inch in size for
150 mMm 6-inch lines and 100 nm 4-inch for up to 250 mm 10-i nch and 150 mm
6-inch for up to 350 mm 14-inch pipelines.

2.6.2 Smart Pi g Launchers and Receivers

Construct of the same materials as the pipe, valves and fittings for a
Class 150 system The length of the straight barrel and the line size
section nust each be 4.5 neter 15-feet. Provide associated | auncher Kkicker
pi ping and recei pt bypass piping, not |less than 80 nm 3-inch in size for
150 mMmm 6-inch lines and 100 mm 4-inch for up to 250 nm 10-i nch and 150 mm
6-inch for up to 350 mm 14-inch pipelines.

2.6.3 Launcher and Receiver C osure Door
The cl osure nust be hinged, swing bolted closure of the sane material as
the pipe and for a Cass 150 system Gasket nust be nitrile or viton. Eye
bolts rmust be pinned to lugs on the hub.

2.6.4 Signaler

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

NOTE: Units suitable for renmoval under pressure are
expensi ve and are not needed if they are serviced
after the pig is launched or received. Consider
their use before specifying.

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

The pig signal er nust be nechanical flag type with manual reset, and be

| ocated on the pig launcher and the pig receiver. Mterial in contact with
the fuel must be stainless steel. Units nust be suitable for renoval and
installation under line pressure of 1.90 nPa 275 psig. Signaler nust be
capabl e of withstanding line pressure of a Cass 150 system

2.7 FLEXI BLE HOSE CONNECTORS

Fl exi bl e hoses connectors for fueling punps nust have ANSI C ass 300 or 150
flanges to nmate directly to the punp and C ass 150 flanges to the system
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flanges. Flanges nust be stainless steel and nust conformto ASME B16. 5.
These units nust have an inner stainless steel or Inconel, corrugated tube
with external stainless steel braid, and all conponents must be rated for
not less than 1.90 nmPa 275 psig at 37 degrees C 100 degrees F. Face to
Face di nension nust be as recommended by the manufacturer. Use |Inconel 625
inner bellows in coastal environnments or where chlorides are present in the
atmosphere.

For sizes larger than 150 nm 6-i nches, connectors must incorporate the use
of Lo-corr, multi-ply bellows, w thout external braid, with bellows rating
of 300 psig and overall rating consistent with the flange ANSI cl ass.

Fl anges nust be plate type, Vanstone design, wth axial novenent contro
rods.

Fabricate piping to nmeasurenments established on the project site and
position into place without springing or forcing. Mke provisions for
absor bi ng expansi on and contraction w thout undue stress in any part of the
system The use of flexible connectors in permanently nmounted punp suction
and di scharge lines as a nethod of conpensating for piping msalignment is
not accept abl e.

. 8 AUTOMVATI C Al R VENT

Unit nust 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 nust rise and forma drip-tight
closure. The unit pressure rating nust be a mninmumof 2 MPa 275 psi. The
float nust be stainless steel. Body and cover be carbon steel or ductile
iron and be internally epoxy coat ed.

.9 SURCGE SUPPRESSOR TANK AND VALVE
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NOTE: Sel dom used device, typically on truck
fillstands that are | ocated a very long way fromthe
punphouse on a dead end |ine. Seek guidance from
the Service Headquarters or officially designated
alternate.
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The unit nust be fabricated fromcarbon steel, internally coated pressure
vessel with a rubber bl adder or a stainless steel diaphragm separating the
fuel fromthe gas charge. The epoxy coating nust be in accordance with
MIL-PRF-4556 . The rubber bl adder nust be nol ded synthetic nitrile rubber
(Buna-N). The unit nust be constructed and | abeled in accordance with
ASME BPVC SEC VIII D1. The housing rmust be designed for a working pressure
of 2 MPa 275 PSIG The gas precharge nust be dry nitrogen and nust have a
pressure gauge, gas valve, and an adapter for field charging. Bl adder
precharge pressure nust be 550 KPa 80 PSIG[__ ]. The connection to the
pi pi ng system nmust be Cl ass 150 ANSI flange, size as indicated on the
drawi ngs. The connection nust have a check valve to provide unrestricted
flowinto the vessel and restricted flow fromthe vessel. The flange nust
have a 13 nm 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 nust be provided. The surge suppressor
supplier nust 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
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2.10 M SCELLANEOUS ACCESSORI ES
2.10.1 Concrete Anchor Bolts
Concrete anchors nust conformto ASTM A307, Grade C, hot-di pped gal vani zed.
2.10.2 Coatings for Bolts, Studs, Nuts, and Washers
Carbon steel bolts, studs, nuts, and washers nust be provided with a
factory applied [cadnmi umcoating that confornms to ASTM B696 or ASTM B766]
[ hot - di pped zinc coating that conforns to ASTM F2329].
2.10.3 Pol yt et raf | uor oet hyl ene (PTFE) Tape
Tape nmust conformto ASTM D3308.
2.10. 4 Pi pe Sl eeves
Provi ded sl eeves constructed of [hot-di pped gal vani zed steel, ductile iron
or cast-iron pipe] [uncoated carbon steel pipe] conform ng to ASTM A53/ A53M,
[ Schedul e 30] [Schedule 20] [Standard wei ght].
2.10.5 Escutcheon
Escut cheon nmust be the chrome plated, stanped steel, hinged, split ring
type. Inside diameter nmust closely fit pipe outside diameter. Qutside
di ameter nust conpletely cover the corresponding floor, wall, or ceiling

openi ng. Provided each escutcheon with necessary set screws.

2.10.6 Pi pe Casi ngs
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NOTE: Cased pi pe crossings shall be specifically
desi gned for the purpose, including depth of burial
versus pipe wall thickness cal cul ati ons using API
criteria and pipe wall thickness required for
installation nethod (such as jack and bore).
Appropriate exterior coatings shall be considered
for the casing. Casings nust be designed to be

i solated fromthe piping cathodic protection system
and include a test station for confirmation testing
of isolation between pipeline and casing. Project
drawi ngs shall fully detail nethod of centering pipe
in casing, use of casing segnmented seals, and boot
to protect the segnmented seal from soil backfill.

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

Provi de carbon steel casings in accordance w th paragraph MATERI ALS

Provide coating in accordance with Section 33 52 80 LI QUI D FUELS PI PELI NE
COATI NG SYSTEMS. Al ignnent of the casing and pipi ng must be such that the
pipe is accurately centered within the sl eeve by a nonconductive centering
device specifically manufactured for the purpose. C osure of space between
the pipe and the casing nust be by neans of a mechanically adjustable
segnented el astoneric seal. The casing nust be provided with a w aparound
Buna-N end seal (boot), (Viton when exposed to sunlight) and be secured to
the piping with adjustable stainless steel hose clanps. Sleeves where

pi pi ng passes under roads nmust be not |ess than standard wei ght carbon
steel pipe with a protective coating. Provide cathodic test station, |eads
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and bonding to the pipe and casing such that the isolation between the
casing and pi ping CP systemcan be verified.

.10.7 Buried Uility Tape

Provi de detectable alum numfoil plastic-backed tape or detectable magnetic
plastic tape for warning and identification of buried piping. Tape nust be
detectabl e by an electronic detection instrunent. Provide tape in mninmm
75 nm 3-inches width rolls, color coded for the utility involved, with
warning identification inprinted in bold black letters continuously and
repeatedly over entire tape length. Warning identification nust be at |east

25 mmone-inch high and nust state as a mini num "BURI ED JET FUEL PI Pl NG
BELOW . Provide permanent code and letter coloring that is unaffected by
nmoi sture and ot her substances contained in trench backfill materi al

.10.8 Pi peli ne Markers

Provi de pipeline markers constructed of 150 nm 6-i nches di aneter, one-half
inch thick bronze disk with a 75 nm 3-inch |ong bronze headed bolt wel ded
to the back of the disk. Engrave the front of the disk with the words
"UNDERGROUND FUEL LINE" in the case of one |ine and "UNDERGROUND FUEL
LINES" in the case of multiple fuel lines.

11 FINISHES

L1101 Factory Coati ng

.11.1.1 Valves

Val ve surfaces nust be blasted clean according to SSPC SP 5/ NACE No. 1.
Val ve surfaces nust be prinmed and coated in accordance with Section

09 97 13.27 EXTERI OR COATI NG COF STEEL STRUCTURES

.11.1.2 Equi pnrent and Conponents

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

NOTE: For all Navy projects (regardl ess of
| ocation), the 500 hour salt spray test is required
and nust be specified.

For Arny projects, a salt spray test is optional
The 125 hour test is suggested for mld or
noncorrosive environnents. The 500 hour test is
suggested for extrenely corrosive environments.
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Unl ess ot herwi se specified, provide equipnent and conponents fabricated
fromferrous netal with the manufacturer's standard factory finish.[ Each
factory finish nust withstand [125] [500] hours exposure to the salt spray
test specified in ASTM B117. For test acceptance, the test specinmen nust
show no signs of blistering, winkling, cracking, or |oss of adhesion and
no sign of rust creepage beyond 3 mm 1/8-inch on either side of the scratch
mar k i medi ately after conpletion of the test.] For equipnent and

conponent surfaces subject to tenperatures above 50 degrees C 120 degrees F,
the factory coating nust be appropriately designed for the tenperature
service.
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11.2 Fi el d Painting
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NOTE: Specify exterior, aboveground coatings per
Section 09 97 13.27 EXTERI OR COATI NG OF STEEL
STRUCTURES if SSPC QP 1 contractor certification is
required for any other coatings on the project. |If
Section 09 90 00 PAINTS AND CQOATI NGS is specified,
consi der choosing the option for the contractor to
be certified to SSPC QP 1, as certified contractors
are likely to have nore experience working around
fuel facilities.

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

Painting required for surfaces not otherw se specified nust be field

pai nted as specified in [Section 09 97 13.27 EXTERI OR COATI NG OF STEEL
STRUCTURES] [ Section 09 90 00 PAINTS AND COATINGS]. Do not paint
aboveground stainless steel and al umi num surfaces. Do not coat equi pnent
or conponents provided with a conplete factory coating. Hot dip gal vani zed
pi pe support steel mnust not receive the Zinc-R ch Epoxy Prinmer Coat only
the Epoxy Internedi ate Coat and Pol yuret hane Topcoat nust be applied to
these surfaces. Prior to any field painting, clean surfaces to renove dust,
dirt, rust, oil, and grease.

PART 3 EXECUTI ON

3.
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NOTE: Specify as directed by the Service
Headquarters or officially designated alternate.

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

1 GENERAL

Installation, workmanship, fabrication, assenbly, erection, exam nation

i nspection, and testing nust be in accordance with ASME B31.3 and NFPA 30,
except as nodified herein. Safety rules as specified in NFPA 30 and

NFPA 407 nust be strictly observed. Never direct bury threaded

connecti ons, socket wel ded connections, unions, flanges, valves, air vents,
or drains. Install all work so that parts requiring periodic inspection
operation, maintenance, and repair are readily accessible.

.2 VERI FI CATI ON OF DI MENSI ONS

After beconming 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 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 systems nust be kept clean during installation by
means of plugs or other approved nethods. Wen work is not in progress,
open ends of piping and fittings nust be closed so that no water or other
forei gn substance will enter the pipes or fittings. Piping nust be

i nspected before placing into position. The interior of each length of
pi pe nmust be cl eaned after welding insuring that the interior of the piping
is free of foreign matter when it is connected into the system
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4 TRENCHI NG AND BACKFI LLI NG

Trenching and backfilling nmust conformto Section 31 00 00 EARTHWORK, and
the followi ng beddi ng and backfill requirenents. The pipe nmust be laid in
a bed of sand 150 mm 6-i nches deep, conpacted in accordance with Section

31 00 00 EARTHWORK, paragraph BACKFI LLI NG AND COVPACTI ON. Sand nust neet
the requirenents of Section 31 00 00 EARTHWORK, paragraph SELECT GRANULAR
MATERI AL. The full length of each section of pipe without any protective
covering nust be excavated to pernit installation of the protective
covering. Pipe that has the grade or joint disturbed after laying, nust be
taken up and relaid. Pipe nust not be laid in water or when the trench or
weat her conditions are unsuitable for such work. After testing and

application of protective covering to joints, sand backfill rust be placed
and conpacted around the pipe or protective coating to a depth of 300 mm 1
foot above top of pipe. The remainder of the backfill nust be the sane as

for other types of pipe.

.5 Pl PI NG LAYQUT REQUI REMENTS

.5.1 Pi pe Fabrication

Fabricate piping to measurenments established on the project site and
position into place without springing or forcing. Make provisions for
absor bi ng expansi on and contraction w thout undue stress in any part of the
system The use of flexible connectors in permanently nmounted punp suction
and di scharge lines as a method of conpensating for piping nisalignnent is
not accept abl e.

.5.2 Interferences and Measurenents

Provide offsets, fittings, and accessories required to elinmnate
interferences and to match actual system conponents connection |ocations
and arrangenents. \Verify measurenents before comrenci ng work. Submit

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

.5.3 Space and Access

Keep piping, control tubing, which is not detailed close to structures and
colums so as to take up a nininmum anmount of space. Ensure that access is
provi ded for maintenance of system conponents, valves and gauges.

.5.4 Location

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

.5.5 Pi pe Supports

Where provided hot dip gal vani zed pi pe support steel nust be surface
prepped to SSPC SP 16, Brush-Of Bl ast C eaning of Coated and Uncoat ed

Gal vani zed Steel, Stainless Steels, and Non-Ferrous Metals. Once the stee
is prepped, apply only the Epoxy Internediate Coat and Pol yur et hane Topcoat
per manufacturer's instructions.

Provi de pipe supports with the nmaxi mum spacing as defined in Table 1 bel ow,

unl ess otherwi se indicated. At the indicated |ocations. Provide
addi tional pipe supports at concentrated piping | oads (valves).
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Table 1. Maxi num Support Spaci ng

Nomi nal Pi pe 25 mm 40 mm |50 mm |80 mm |100 nm |150 mm |200 mm |250 mm |300 mm

Size (MM one-inch 1.5-in 2-in 3-in 4-in 6-in 8-in 10-in 12-in
(Inches) and

under
Maximum 2m7-ft |2.75 mMm 3 m 3.5m (425 m |5 m 5,75 m [6.50 m |7 m
Support Spaci ng 9-ft 10-ft 12-ft 14-ft 17-ft 19-ft 22-ft 23-ft

(m (ft)

Provi de anchors where required to absorb or transmit thrust or elininate
vi bration or pulsation. Provide supports near each change of direction
Sel ect support conponents which do not restrict the noverment of the pipe
due to thermal expansion. Space supports uniformly and arrange
symmetrically.

.5.6 Structural Support

Provi de supplenmentary or internedi ate steel or other structural nenbers as
required for transm ssion of |oads to nenbers formng part of the
supporting structure. Piping nust not be supported from ot her piping.

.5.7 Grade

Where profiles of piping lines are shown on the draw ngs, grade the line
uni formy between changes in slope or direction. Mintain gradient to
within 6 mm 1/4-inch over the entire length of pipe. Wen backfilling has
been conpleted to the top of the pipe, the pipe nust be surveyed at each
joint, and | ogged by station nunber. Submit to the Contracting O ficer for
approval the survey final elevations before backfilling can conti nue.

.5.8 Si ze Changes

Make changes in pipe size with reducing fittings. Do not use bushings.
Make branch connections with butt-wel ded tees except where the branch is at
| east two pipe sizes smaller than the run, in which case the branch
connection can be nade with a forged or seam ess branch outlet fitting.

The branch outlet fitting nust be designed in such a way that the
connection can be radi ographed. The branch outlet fittings may be a
non-radi ographicable if: the piping it is connected to is aboveground, the
branch outlet size is 65 nm 2.5-inches or less in diameter, and the branch
outlet is located either in a punphouse or on a system conponent pad

equi pped wi th contai nment curb

.5.9 Di recti on Changes

Make changes in direction of pipes with 1.5 D fittings. Were pipingis to
be piggable, make changes in direction with 1.5 D fittings [and][or] 3 D
sweeps as indicated. For piggable pipelines, do not place 1.5 D fittings
back to back. Provi de special fittings when required. Make odd-angle

of fsets with pipe bends or el bows cut to the proper angle. Mke changes in
direction with fittings, except that bending of pipe 100 mm 4-inches and
smaller will be permitted, provided a pipe bender is used and wi de sweep
bends are formed. Mtering or notching pipe or other sinilar construction
to formelbows or tees will not be permitted. The centerline radius of
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bends rmust not be less than 6 dianeters of the pipe if a pipe bender is
used.

3.5.10 Thr eaded End Connecti ons

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

NOTE: As stated previously, avoid threaded end
connections if possible. Threaded end connections
may be used in certain aboveground applications if
specifically indicated on the drawings. As stated
previously, never require a threaded end connection
to be direct buried.

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

Provi de threaded end connections only on piping 50 nm2-inches in nonina
size or smaller and only where indicated on the drawi ngs. Provide threaded
connections with PTFE tape or equival ent thread-joint conpound applied to
the male threads only. Not nore than three threads nust show after the
joint is tightened.

3.5.11 Exi sting Pipe Systens

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

NOTE: Delete this paragraph if connections to

exi sting piping systens are not required. |Indicate
on the drawi ngs the approxi mate | ocation of each
connection point between new and exi sting piping
systems.

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

No interruptions or isolation of an existing fuel handling service or

system may be performed unl ess the actions are appropriately docunented in
the approved work plan. Performinitial cutting of existing fuel pipe with
a nul tiwheel pipe cutter, using a nonflanmmable lubricant. After cut is
made, seal interior of piping with a gas barrier plug. Refer to APl RP 2009
and APl RP 2200. Purge interior of piping with carbon dioxide or nitrogen
prior to perform ng any wel di ng process.

3.5.12 Bol t ed Connecti ons

For each bolted connection of stainless steel conponents (e.g., pipes,

pi pi ng conponents, valves, and system conponents) use stainless steel bolts
or studs, nuts, and washers. For each bolted connection of carbon stee
components, use carbon steel bolts or studs, nuts, and washers. Bolts
project no nore than three full threads and no |l ess than two full threads
beyond the nuts with the bolts tightened to the required torque. Prior to
installing nuts, apply a conpatible anti-seize conpound to the nale threads.

3.5.13 FIl anges and Uni ons

Except where threaded end connections [and][or] unions are indicated,
provide flanged joints in each line inmediately preceding the connection to
system conponents or material requiring maintenance such as punps, genera
val ves, control valves, strainers, and other simlar itenms and as
indicated. Assenble flanged joints square and tight with nmatched fl anges,
gaskets, and bolts.
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3.5.14 Fl ange Protector
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NOTE: See Note on FLANCGE PROTECTORS paragraph in
this section.

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

Provide flange protectors [on each electrically insulating flange
connection][on each flanged end connection, including valves and system
conponents] [where indicated on the drawings].[ Fill the flange cavity of
electrically insulating flange connections with a corrosion inhibitor type
grease.] Provide grease filled bolt caps.

3.5.15 Manual Val ves
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NOTE: Show on the draw ngs doubl e bl ock and bl eed
pl ug val ves installed upstream of each punp strainer
as well as downstream of each filter separator
control valve
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Install isolation plug or ball valves on each side of each system

equi pnent, at the midpoint of |ooped mains, and at any other points
indicated or required for draining, isolating, or sectionalizing purpose.
Install valves with stens vertically up unless otherw se indicated.

Provi de individual supports and anchors for each val ve.

3.5.16 Air Vents

Provide [ ] [40 mm [1-1/2-inches] air vents at all high points and
where indicated to ensure adequate venting of the piping system

3.5. 17 Drains

Provide [ ] [50 nm [2-inches] drains at all |ow points and where
i ndicated to ensure conplete drai nage of the piping. Drains nust be
schedul e 120.

3.5.18 Bel | ows Expansi on Joints

Cold set joints to conpensate for the tenperature at the tine of
installation. Provide initial alignnment guides on the connecting piping no
nmore than 4 pipe dianeters fromthe expansion joint. Provide additiona

al i gnment gui des on the connecting piping no nore than 14 pipe dianmeters
fromthe first guide

3.5.19  Thermometers
Provi de thernoneters with separabl e sockets. |Install separable sockets in
pipe lines in such a manner to sense the tenperature of flowing fluid and

m ni m ze obstruction to fl ow

3.5.20 Pi pe Sl eeves

Provi de a pi pe sleeve around any pipe that penetrates a wall, floor, or
slab. Do not install sleeves in structural menbers except where indicated
or approved. Install pipe sleeves in nasonry structures at the time of the

masonry construction. Sleeves nust be of such size as to provide a mni mum
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of 12 mm 1/2-inch all-around cl earance between bare pipe and the sl eeve.
Align sleeve and pi ping such that the pipe is accurately centered within
the sl eeve by a nonconductive centering elenent. Securely anchor the

sl eeve to prevent dislocation. Cosure of the space between the pipe and
the pi pe sleeve nust be by neans of a nechanically adjustable segnented

el astoneric seal. The seal nust be installed so as to be flush. For wall
or floor penetrations, extend each sl eeve through its respective wall or
floor and cut flush with each surface. Seal around sleeves that penetrate
through valve or fuel related pits with a Buna-N casing seal. Seal around
sl eeves that penetrate through non-fire-rated walls and floors in
accordance with Section 07 92 00 JO NT SEALANTS. Seal around sl eeves that
penetrate through fire-rated walls and floors as specified in Section

07 84 00 FI RESTOPPI NG

.5.21 Escutcheons

Except for utility or equi pnment roons, provide finished surfaces where
exposed piping pass through floors, walls, or ceilings with escutcheons.
Secure escutcheon to pipe or pipe covering.

.6 SEI SM C REQUI REMENTS

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

NOTE: Include applicable seisnmc design
requi renents on the drawings. Delete this paragraph
if there are no specific seismc design requirenents.
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Support and brace piping and attach valves to resist seisnic |oads as
speci fied under Sections 13 48 00 [ SEI SM C ] BRACI NG FOR M SCELLANEQUS
EQUI PMENT[, 22 05 48.00 20 MECHANI CAL SOUND, VI BRATI ON, AND SEI SM C
CONTROL] and as shown on the drawings. Structural steel required for

rei nforcenment to properly support piping, headers, and system conponents
but not shown rmust be provided under this section. Material used for
support mnust be as specified under Section 05 12 00 STRUCTURAL STEEL.

LT STRUCTURAL ATTACHVENTS

Provi de attachnment to building structure concrete and masonry by cast-in
concrete inserts, built-in anchors, or masonry anchor devices. Apply
inserts and anchors with a safety factor not less than 5. Do not attach
supports to netal decking. Construct nasonry anchors for overhead
applications of ferrous materials only. Structural steel brackets required
to support piping, headers, and system conponents, but not shown, nust be
provi ded under this section. Material used for support nust be as

speci fied under Section 05 12 00 STRUCTURAL STEEL.

.8  WELDING

.8.1 General

Al'l joints, unless indicated otherwise, in carbon steel and stainless steel
pi pi ng systens nust be welded. Do not weld carbon steel to stainless

steel. Welding of fuel pipe joints nust conply with Section 33 52 23.15
POL SERVI CE PI PI NG VEELDI NG
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3.

3.

3.

9

9.

1

INSTALLATION

Precautions

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.

Coat ed pi pe nust be handled only with canvas or nylon slings or padded
clanmps. Any coating damaged by inproper handling or storage nust be
repaired as specified.

Pi pe brought to the site nust be stored on bl ocks or horses at | east
450 mm 18-i nches above the ground and adequately supported to prevent
saggi ng. Padded bl ocks or horses must be used for coated pipe. The
met hod and hei ght of storing coated pipe nust be in accordance with the
coating manufacturer's instructions. Pipe ends nust be protected and
capped agai nst weather at all tinmes, except to acconmpdate i mediate
installation.

Vi sual inspection nmust be made of the inside of each |l ength of pipe to
ensure that it is clear and clean prior to installation

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

A swab, with a |leather or canvas belt disc to fit the inside dianeter
of pipe, nust be pulled through each length of pipe after welding in
place.

Qostruction remaining in the pipe after conpletion of the system nmust
be renoved at the expense of the Contractor.

Plasma cutters and torches are not to be used to make penetrations in
the pipe or to cut pipe.
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NOTE: Select option for swab pig run if line is

piggable.

h. After installation and backfill of the piggable piping is conplete and
before fuel is put in the pipe, the pipe will be cleaned per the
paragraph[s] [CLEANING PI G RUNJ[ WRE BRUSH RUN] [ CLEANI NG PI G RUN and
WRE BRUSH RUN] in this Section.

9.2 Protective Coatings for Buried Piping Including Stainless Steel Piping

3.9.2.1 Application of Coating System

Application of coating systemmnust be in accordance with 33 52 80 LIQUID
FUELS PI PELI NE COATI NG SYSTEMS.[ Application of coating systemnust be in
accordance with 09 97 13.27 EXTERI OR COATI NG OF STEEL STRUCTURES. ]

3.9.2.2 I nspection and Testing

The condition of factory field coated piping nust be the responsibility of
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the Contractor and all damage to the protective covering during transit and
handl i ng nmust be repaired at no additional cost to the Governnment. All
field coating nust be subject to approval by the Contracting Oficer. The
entire pipe nust be inspected as specified in sub-paragraph TESTI NG OF
PROTECTI VE COATI NGS under paragraph PROTECTI VE COATI NGS FOR BURI ED STEEL
PIPING. The inspection for holidays nust be perfornmed just prior to

| owering the pipe into the ditch and every precaution nust be taken during
| owering and backfilling to prevent damage to the protective covering.

.9.2.3 Damage Repair

Damaged areas of coating nust be repaired as specified in the preceding
paragraph for fittings.

.10 I NTERI OR EPOXY COATI NG

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

11 | NSTALLATI ON OF UNDERGROUND PI PE

Under ground fuel pipelines nmust be pitched as shown on the draw ngs. Were
not indicated they nmust be pitched a mninumof 50 nm 2-inches per 30.5 m
100 feet. 50 mm Two-inch pipe size valved drain connections nust be
provided at all |ow points and 38 mm 1-1/2-inch pipe size valved outl et
vent connections nust be provided at all high points. Vent and drain |lines
must terminate in male camtype | ocking end connectors with matching feral e
dust covers and installed in pits. The pipe nust have cover as shown on
the drawings. Drain lines nust be installed at the sl opes indicated.

11,1 Pi pe Assenbly

Pi pe nust be strung parallel and adjacent to or above a trench. The pipe
must be supported on padded skids during welding and inspection of joints.
Protective coating nmust be inspected and repaired prior to |l owering the
pipe into the trench. The pipe nust be | owered using only canvas or nylon
slings. The sling nust be dug fromunderneath the pipe after placenents
and nust not be pulled fromunderneath the pipe while in contact with it.
Care must be taken to prevent damage to the pipe, welded joints or coating
and any such damage must be repaired as directed by the Contracting
Oficer. Pressure testing of the pipe nust be done after it has been
placed in final position in the trench

.11.2 Warning 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 nust be provided in the trench. Provide netallic core
or netallic-faced, acid- and al kali-resistant, polyethylene plastic warning
tape manufactured for the purpose of early warning and identification of
utilities buried below the tape. Tape must be at |least 80 nm 3-inches in
width. Color of tape nmust be as standard with the manufacturer with
respect to the type of utility buried below the tape. Tape nust have
lettering at | east 25 mmone-inch high with warning and identification
imprinted in bold black letters continuously over the entire tape length
with not less than the followi ng identification on the tape: BURI ED JET
FUEL PI PI NG BELOW Tape mnust be installed in accordance with the printed
recomrendati ons of the tape nmanufacturer, as nodified herein. Tapes nust
be buried at a depth of 150 nm 6-inches fromthe top of the subgrade or 300
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mm 12-inches below the top surface of earth. Provide permanent col or and
printing, unaffected by noisture or soil.

3.11.3 Clearances

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

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

structures. Were 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 300 mm 12-inch square by 25 mm one-inch thick

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

3.11. 4 Protective Coating

When the protective coating on pipe is damaged, the Contracting O ficer
must be notified and nmust inspect the pipe before the coating is patched.
If the damage to the pipe is deeper than 1.2 nm 0. 050-i nch, the damage nust
be repaired by welding in accordance with paragraph WELDING If the pipe
is dented, out of round or danaged to the point that welding will not nake
it good as new, the length of pipe nust be rejected.

3.11.5 Pi pe Casing

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

NOTE: Design casing vents to prevent the influx of
rain or groundwater into the casing.

The use of casings on underground pipelines is

hi ghly di scouraged due to increase problens with
pi pe corrosion and inability to provide cathodic
protection to the pipe in the sleeve. Use stee
casing sleeves only for those crossings where

sl eeves are required by authorities having
jurisdiction (i.e.: Airfield Managers), or where it
is necessary to place stainless steel |lines bore
under the roadway or railroad tracks to while
avoiding interference with traffic, or where boring
is the nost econom cal construction nethod.

Consi der installing carbon steel and stainless steel
pi pel i nes under roadways by the traditiona
trenching nethod, or use alternative trenchless pipe
construction nethods for carbon steel pipelines to
avoid the need for a casing. Do not use directiona
drilling for stainless steel lines. Wen using
alternative trenchl ess nethods for carbon stee
ines, provide supplenmental abrasion resistant
coatings applied in addition to the fusi on bonded
epoxy exterior pipe coating. Wien required to
construct planning construction of open trench cased
crossi ngs, consider the econonics of installing
spare casing sleeves to elimnate excavating for
future fuel |ines.

Locate crossings at a mninumdepth of 36-inches
(900 nm beneath the bottom of drainage ditches. If
this depth cannot be obtained, install above, but
not in contact with, the casing or pipe, a 6-inch
(150 mm thick reinforced concrete slab of adequate
Il ength and width to protect the casing or pipe from
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damage by equi pnent such as ditch graders and nowers.

In areas with high normal or seasonal groundwater
tabl es consider the use of a water excluding casing
fill material. Refer to APl RP 1102 for additiona
i nfornati on on the use of casings.

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

Casi ng nust be continuous for the entire crossing as well as extend a

m ni mum of 150 nm 6-i nches beyond both sides of the crossing. Casings nust
be of such size as to provide a mninumof 12 nm 1/2-inch all-around

cl earance between bare pipe and the casing. Alignment of the casing and

pi ping nust be such that the pipe is accurately centered within the casing
by nonconductive centering spacers properly spaced in the casing, and within
300 nm 12-inches of casing ends. Provide seals at each end of the

casing. Include a vent on the higher end of each casing and a | ow point
drain on the lower end of the casing. Ensure that the casing design
electrically isolates fuel-carrying pipes fromcontact with the casing

pi pes. Provide cathodic protection test |eads to the pipe and casing to
monitor for electrical isolation.[ Fill casing with water excluding casing

fill material]

.11.6 Pi pel i ne Markers

Provi de above underground fuel piping spaced every 90 neters 300 feet, at
tees, and at changes in direction. For sections of underground piping |ess
than 90 neters 300 feet long, place at mdpoint. Provide directly above
pi pe for single lines and between pipes where pipes run in pairs. Provide
addi ti onal marker over each md-line fitting connections for steel
reinforced flexible pipe. Cast marker into 450 mm 18-inch dianeter, 300 mm
12-inch thick concrete plug unless it is set in an area with concrete
paving in which case it must be cast into the concrete paving.

11,7 Steel Reinforced Flexible Pipe

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

NOTE: Steel reinforced flexible pipe comes in

reels. To the extent possible, design piping system
such that the entire length of underground piping
can be acconmpdated with one reel

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

Connections between steel pipe and steel reinforced flexible pipe and

bet ween separate | engths of steel reinforced flexible pipe nust not be nade
aboveground but rmust be made either inside a pit or vault, or direct bury
them \Where practicable, end-line and nid-1ine connections nust be | ocated
inside pit type enclosures of an appropriate size. Wiere it is not
practicable to locate md-line connections inside pit type enclosures,

m d-1ine connections may be wapped with a suitabl e waterproof protective
subst ance and direct buried underground. The location of direct buried

m d-1ine connections nmust be indicated on the final draw ngs and provided
with a pipeline marker and nonitoring well. Record GPS coordinates of all
installed direct buried joints on as-built draw ngs.

.12 SYSTEM COWM SSI ONI NG

Conformto Section 33 08 55 COWM SSI ONl NG OF FUEL FACI LI TY SYSTEMS
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3.

13 TESTING

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Pressure testing of new Mygas, Avgas, and
JP-4 pipelines nust be with water.

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

Pi pi ng must be tested by pneumatic and hydrostatic pressure. Testing nust
comply with applicable requirenents of ASME B31.3, NFPA 30 and the
requirenents specified herein. Hydrostatic testing nmust be performed using
fuel as the liquid. Water nust not be introduced into the system for
testing. Pressure and hydrostatic testing nust be perforned only after
wel di ng i nspection has been conpleted. Labor, materials, equipnent,
electricity, repairs, and retesting necessary for any of the tests required
herein must be furnished by the Contractor. Provide provisions to prevent
di spl acenment of the piping during testing. Keep personnel clear of the

pi ping during pneumatic testing. Only authorized personnel nust be
permitted in the area during pneumatic and hydrostatic testing. Isolate
system conponents such as punps, tanks, filter separators, and neters from
the piping systemduring the testing. Do not exceed the pressure rating of
any conponent in the piping systemduring the testing. Follow ng
satisfactory conpletion of each test, relieve the test pressure and sea

the pipe imediately. Piping to be installed underground nust not receive
field applied exterior coatings at the joints or be covered by backfil

until the piping has passed the final pneumatic tests described herein.

.13.1 Bef ore Backfilling

Fuel piping must not be backfilled w thout conpleting the coating,
pneumatic, weld radi ograph and ot her piping exanm nations and approvals.
Fuel piping in trench nust not have exposed welds for |onger than 30 days.

.13.1.1 Exterior Coating Holiday Test

Following installation, test the exterior coating of direct buried piping
for holidays using high-voltage spark testing in accordance with NACE SP0188.
Repair holidays and retest to confirmholiday-free coating. Text nust
include all existing underground piping exposed for this project.

.13.2 Pneumatic Test

Piping to be installed underground nust 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 terminate at flanged val ve points, the
line nmust be closed by neans 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 pernmit a direct connection
between the piping and the air conpressor [and][or] pressurizing punp. No
taps in the permanent line will be pernmitted. Furnish all necessary

equi prrent for testing; all gauges must be subject to testing and approval
of the Contracting Officer. The air used for pneumatic testing nust have a
dew point of no nore than 5 degrees C 41 degrees F. Provide dehum di fying
equi pnent on the suction or discharge side of the air conpressor used to
provide air for testing. Pressurizing punp nust not exceed 4.7 L/s 10 cfm
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3.13.2. 1 Pneumati ¢ Test Procedure
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NOTE: Use 50 psig final test pressure unless
perm ssion to go higher is secured fromthe Service
Headquarters and the Contracting O ficer

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

Speci al safety neasures, including the wearing of face mask, must be taken
during testing under pressure. Only authorized personnel nust be pernitted
in the area during testing. The pneunatic test pressure nust be applied in
increments. A prelimnary 167 kPa 25 psig test nust be applied. Miintain
the pressure whil e soapsuds or equivalent materials are applied to the
exterior of the piping. While applying the soapsuds, visually inspect the
entire run of piping, including the bottom surfaces, for |eaks (bubble
formations). |If leaks are discovered, repair the |eaks accordingly and
retest. Repeat process until systemis leak-free at 25 psig. The ful

test pressure nust then be applied. Unless otherw se directed by the
Contracting Oficer, all piping nust be tested at a pressure of [667] [333]
kPa [50] [100] psig for not |ess than 2-hours, during which time there nust
be no drop in pressure, only pressure rises with tenperature. The pressure
source mnust be disconnected during the final test period. Any |eaks
reveal ed by the test nust be repaired and the test repeated.

3.13.3 Hydrostatic Test

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Unl ess otherwi se directed by the Service
Headquarters, hydrostatically test aboveground

pi pi ng systens to the maxi num al | owabl e wor ki ng
pressure of the ASME B16.5 piping system fl anges at
38 degrees C 100 degrees F and hydrostatically test
under ground pi ping systens to 1.5 tines the nmaxi mum
al | owabl e wor ki ng pressure of the ASME B16.5 pi pi ng
system fl anges at 38 degrees C 100 degrees F. Refer
to UFC 3-460-01 for nore guidance.

Hydrostatically testing the systemto 1.5 tines the
flange rating, will require the designer to wite

t he conmi ssioning hydrostatic testing procedures,
which will consider the renpval of system conponents
(i.e.: ball valves, control valves, neters), and
provi de procedures of the hydrostatic test which
shoul d i nclude what valves to close, where to
install the hydrostatic test punp, blind flange

pl acenents, high point vents and | ow point drains,
and ot her requirenents.

Upon conpl etion of pneumatic testing and after backfilling, hydrostatically
test each underground piping systemwith fuel at [1.9] [2] [2.9] [3.1]
[ ] MPa [275] [285] [425] [450] [__ ] psig in accordance with

ASME B31.3 and APl RP 1110, with no | eakage or reduction in gauge pressure
for four hours. Upon conpletion of pneumatic testing, hydrostatically test
each aboveground piping systemwith fuel at [1.9] [2] [2.9] [3.1] [___ ]
MPa [275] [285] [425] [450] [___ ] psig in accordance with ASME B31l.3 and
APl RP 1110, with no | eakage or reduction in gauge pressure for four
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hours. Furnish electricity, instrunents, connecting devices, and personne
for test. Fuel nust be furnished by the Government. Defects in work nust
be corrected at the Contractor's expense, and the test repeated until the
work is proven to be in conpliance with the Contract requirenments.

3.13.4 Per f ormance Testi ng

After the fuel systemtesting is conpleted (including pneunmatic and
hydrostatic testing) the fuel system nust be cl eaned and perfornance tested
as specified in Section 33 08 55 COWM SSI ONI NG OF FUEL FACI LI TY SYSTEMS

Al'l control valves, both manual and automatic, nust be checked for |eaks
(any area wetted with fuel) and proper operation and adjusted, repaired or
replaced to correct any defects.

[3.14 PI PE Pl GA NG - CLEANI NG

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

NOTE: Sel ect bracketed paragraph if systemis
designed to be piggable. Standard cleaning pig runs
are recommended on all systens.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

3.14.1 General

NOTE: Include bracketed text for non-stainless
pi pi ng systens, or if excessive contanmination is
anticipated.

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

Track all pigs, using transmtter and receivers, at no |l ess than 805 m
1/2-mle increnments, but no less than at four |ocations. The Contractor
must prepare a contingency plan for retrieving a stuck pig and repairing
any piping deformations. After pigging, plug valves nust be flushed of al
debris using the drain port at the bottomof the valve.[ Ensure that the
fuel that is returned to the storage tanks during the pig runs is free of
gross contam nation and passes the col or assessnent nethod, and neets the
requi renents of MIL-STD-3004 . Provide tenporary storage tanks for the high
particul ate and dark color fuel that accunulates in front of and behi nd
each pig. The contractor is responsible for [cleaning the off-spec fuel in
order to neet the requirenents of MIL-STD-3004 ] [di spose of the off-spec
fuel off-base][obtain permission fromthe Contracting officer to downgrade
the fuel and dispose of it in the appropriate tank.]]

3.14. 2 Cl eaning Pig Run

[ Contractor-provided pig | aunching and receiving barrels nust be

installed. J]lnitially, a proving pig run (foamdensity 32 kg/n? 2 Ib/ft3
shoul d be perfornmed to ensure the systemis fully piggable. Upon

conpl etion of the successful proving pig run, the piping system nust be
cleaned with a standard cleaning pig. This wll provide thorough cl eaning
of the interior of the piping system Ceaning pig nust be the

bi -directional disk scraper style with steel body and repl aceabl e

pol yur et hane gui ding and seal ing disks, as well as gauge plates of 80
percent pipe diameter with 3 mm 1/8-inch segnented aluminumfins. The pig
body shoul d include bypass nozzles and transnmitter cavity. Propellant nust
be pressurized fuel using the main systemdelivery punps. The pig nust be
exam ned after the initial run for signs of possible pipe danmage, interior
sl ag or other adhered particles. Additional runs nust be performed unti
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the ampbunt of collected sludge or debris is mninized, as determ ned by the
[Contracting OFficer][System Supplier].

3.14.3 Wre Brush Pig Run

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

NOTE: Select wire brush cleaning pig option if
excessive slag or other adhered particles are
suspected on the pipe interior. Require stainless
steel brushes on stainless steel piping systens.

Never performw re brush cleaning pig on interior
epoxy coated piping systens.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

After the cleaning pig runs, the piping systemnust be cleaned with a wire
brush style pig. This will renove weld slag and adhered particles fromthe
system Wre brush pig nust be the bi-directional disk style or

directional cup style with two circular [stainless] steel wire brushes.

The pig body should include bypass nozzles and transmitter cavity. Perform
wire brush pig runs until the anount of collected weld slag or debris is

m nimzed, as determined by the [Contracting Officer][System Supplier].

13.15 PIPE PI GG NG VERI FI CATI ON
3.15.1 Geonetry/ U trasonic Tool Reports

After the systemis installed and prior to performance testing, a

field/ prelimnary report nust be issued and a debrief given to Governnent
personnel onsite on the condition of the piggable fuel hydrant |oopline.
This nust be conprised of raw data in the formof a PC downl oad or

equi val ent whi ch shows a conti nuous scan of each data unit output. Results
of a prelimnary interpretation of the data nust be reported. These nust
include as a mininumall critical anomalies. A final report nust include a
description of the principle of operation, explanation of raw data,
presentation of raw data, data to be clearly marked with di stance travel ed
scale with classified anonaly |ocation and all identifiable pipeline
features, and all anonalies to be classified with |locations in sunmary
tabul ar form pipe wall thickness survey, as well as the software necessary
to read the data. Submittal nust be in the formof digital nmedia copied to
a CD or DVD (flash drives are unacceptable).

3.15.2 Pi peline Internal Inspection Operations
3.15.2.1 General

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,

conbi nation poly scraper-nagnetic, stainless steel wire brush (plastic
brush for internally lined piping), alum numplate gauge, and
geonetry/ultrasonic tool. Tracking devices nmust be used on all pigs. At a
m ni mum the sequence of pig runs nmust be as follows: 1) foam swab for
proving and cleaning, 2) wire brush for cleaning, 3) scraper-nmagnetic for
cl eaning, 4) alum num pl ate gauge for gauging internal anonmalies, 5)
scraper-magnetic for cleaning, 6) wire brush for cleaning, 7)
scraper-magnetic for cleaning, 8) foamswab for cleaning, (Note: the nunber
of pig flights of each type of cleaning pigs nust be determ ned by the
anmount and type of debris removed. The conclusion of the cleaning process
must be when debris recovered is only that fromthe pigs thenselves. This
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determnation will be determ ned by the project's system System supplier
Supplier and the Contracting Officer), 9) geonetry/ultrasonic tool. The
pi pe wall nust be continuously nonitored on a real-tinme basis during the
geonetry/ultrasonic pig run. Anomalies such as patches, couplings, or
flanges nust also be identified, and the wall thickness given. The
geonetry/ultrasonic pig's technician will deternine if additional runs are
necessary. A permanent data set of internal inspection survey findings
must be generat ed.

.15.2.2 Preparatory Wrk

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

.15.2.3 Pig Load And Launch

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: If pig a launcher and a receiver are not
provided in the contract, portable ones will be by
the Contractor during pigging operations.

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

The pig rmust be |l oaded into the pig |launcher by the Contractor. The nethod
of loading and | odging the front pig cup into the launcher nust not involve
the use of uncontrolled nmechanical force applied to the rear of the pig.

.15.2. 4 Pi peline OQperation During Pigging

Al pig runs nust be nade with the Iine 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.

.15.2.5 Brush and Gaugi ng Survey

Run a brush pig at | east as often as previously indicated. The brush pig
must be designed and provided by the geonetry/ultrasonic pig vendor

Addi tional runs nmay be required based upon the anmount of debris found in
the pipeline. The onsite geonetry/ultrasonic pig vendor's personnel nust
determne if additional runs are required. |Immediately follow ng the brush
pig run and imrediately prior to the geonetry/ultrasonic survey, run, as a
m ninmum a single batching pig fitted with a gauge plate equal to 90
percent of the pipeline normal inside dianeter. The plate is to be a
segnment ed al umi num di sk of 3 mmi/ 8-inch thickness. The plate gauge pig
must al so include a tracker and tracking equipnent. Track the pig assenbly
above ground during the operation.

.15.2.6 CGeonetry/ U trasoni c Survey

After a satisfactory gauging pig run, the pipeline geonetric defects nust
be determ ned by a geonetry/ultrasonic tool. The geonetry/ultrasonic too
nmust provi de accuracy geonetric anomaly detection, and bend radius
measuring capability. The data obtained nust be presented in a PC software
format to allow user friendly analysis and presentation. The

geonetry/ul trasonic tool assenbly nust be capable of:

a. Operating in hydrocarbon liquid environnent, specifically jet fuel, at

SECTI ON 33 52 40 Page 56



f.

a pressure of up to ANSI 300 rating.

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

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

Traversi ng through snmooth pipe bends as small as 3D (3 pipe dianeters)
radius and single niter bends of up to 10 degrees change of direction.

Include a tracker and tracking equi pnment. Track the pig assenbly above
ground during the operation. The battery life of the tracker nust not
be | ess than 72-hours.

Manual | oading into the new horizontal pig trap

The geonetry/ultrasonic tool assenbly instrunmentation perfornmance nust be
capabl e of:

a.

b

Battery life to be mininmum 18-hours at operating conditions.
Principle of operation to be electronically stored geonetry system

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

Geonetry system nmust be capabl e 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 nmarker reference
points of either magnetic or electronic type placed on or above
t he pi pe.
Classification of geonetric anomalies to be as m ni num

(1) discrimnation between ovality and intrusion anonali es.

(2) mechanical damage such as m il defects, dents, internal gouges,
and buckl es.

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

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

(a) magni tude of anomaly (plus/m nus 25 mm one-i nch)
(b) span of anonmaly (plus/m nus 25 mMmone-inch)

(c) ovality (plus/mnus 2.5 mD. 1-i nch)

(d) span of ovality (plus/ninus 25 mmone-inch)

(e) anomaly station (plus/nnus 1:2,000)

SECTI ON 33 52 40 Page 57



3.15.2.7 Pi pe Wal | Thi ckness Survey

The geonetry/ultrasonic tool must provide accuracy neasurenent of pipe wal
thi ckness (plus/mnus 0.25 nm 0.01-inch). The data obtai ned nust be
presented in a PC software format to all ow user friendly analysis and
presentation.

.15.2.8 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.

.16 DEMONSTRATIONS

As per requirenents in Section 33 57 55 FUEL SYSTEM COMPONENTS
(NON-HYDRANT).

.17 POSTED OPERATI NG | NSTRUCTI ONS

As per requirenents in Section 33 57 55 FUEL SYSTEM COMPONENTS
(NON-HYDRANT).

-- End of Section --
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