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SECTION 33 52 10

SERVI CE PI PI NG FUEL SYSTEMS
04/ 08

Rk Ik kR IR Rk I ARk Ik kS R R Rk o R R Ik R I kI SRRk S b o

NOTE: This guide specification covers the
requirenents of interior and exterior fuel piping
and accessories for small, non-aviation fueling
applications (i.e., gasoline fueling, diese
fueling, fuel oil systenms, etc.).

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

Recommended changes to a UFGS should be submtted as
a Citeria Change Request (CCR

Use of el ectronic conmunication is encouraged.

Brackets are used in the text to indicate designer
choices or locations where text nmust be supplied by
t he desi gner.

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

PART 1 GENERAL
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NOTE: Use this UFGS in conjunction with UFC
3-460-01 "Design: Petrol eum Fuel Facilities".
Include in this specification any additiona

equi prrent / devi ces necessary to neet state and | oca
regul ati ons.

Stage | vapor recovery is the process of recovering
vapors when a storage tank is filled. Stage |I vapor
recovery is mandatory on all Arny Facilities. Stage
Il vapor recovery is the process of recovering
vapors during vehicle fueling operations. Stage |
vapor recovery is optional and will be included if
required by state and local clean air regul ations.
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The specification is witten around ASME s standard
C ass 150 rating. For applications requiring higher
pressure ratings (e.g., Class 300, etc.), the
designer will have to nodify this specification
appropriately.

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

1.1 SUMVARY

This section defines the requirenents for pipe, piping conponents, and
valves as related to fuel distribution systens (non-aviation type).
Provide the entire fuel distribution systemas a conplete and fully
operational system Size, select, construct, and install equipnment 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 nmanufacturer's service personnel during construction
testing, calibration, and acceptance of the system Equi pnent and piping
specified herein shall be designed to handle a working pressure of 1900 kPa
275 psig at 38 deg C 100 deg F. Equi pnent specified herein shall be
compatible with the fuel to be handl ed.

1.1.1 Rel at ed Secti ons

1.1.1.1 Wl di ng

Rk Ik kR IR Rk I kb S O I ARk Ik Ik b o R R R R Rk kb S I kb S R I R

NOTE: Use Section 33 52 90.00 20 to define al
wel di ng requirenments for pressure piping. Edit
Section 33 52 90.00 20 around the requirenents of
ASME B31. 3.

Wthin Section 33 52 90.00 20, require 100 percent
radi ographic testing on all underground steel piping
as well as all piping downstream of punps (See UFC
3-460-01). For all other piping, require random
radi ographic testing per ASME B31.3, Category M
fluid service (20 percent).

Rk Rk bk R R IR Rk I kS S S S R R R Rk kb S R R Rk kS I S b S I R o

Wel ding activities for pipe and piping conponents shall be in accordance
with Section 33 52 90.00 20 WELDI NG FOR POL SERVI CE PI PI NG

1.1.1.2 Ear t hwor k

R IR I S bk S b kS O Rk S kS IR Sk S b R Rk S S bk b S Sk S S

NOTE: Require backfill for alum num stainless
steel, or carbon steel pipe to be pea gravel
crushed stone, or sand.

Require pea gravel to be between 3 and 20 nm (1/8
and 3/4 inch) in dianeter. Require crushed stone to
be between 3 and 13 nm (1/8 and 1/2 inch) in
diameter. Require sand to be a fine aggregate that

i s washed and thoroughly dried, contains no nore
than 500 ppm chl orides, contains no nore than 500
ppm sul fates, and has a pH greater than 7.

Suggest horizontal sections of bel owground piping be
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installed with a m ni mum of 915 mm (36 inch) of
backfill between the top of the pipe and the ground
surface.

R IR I S bk S bk kS S S Rk Sk S bk S S Rk I o S b Sk S S R Sk kR

Excavation and backfilling for tanks shall be as specified in [Section
31 00 00 EARTHWORK] [Section 31 23 00.00 20 EXCAVATI ON AND FI LL].

.1.1.3 Cat hodi ¢ Protection

Provide buried netallic conponents including pipe, anchors, conduit, etc.
with a cathodic protection systemas specified in [Section 26 42 14.00 10
CATHODI C PROTECTI ON SYSTEM ( SACRI FI CI AL ANODE)] [Section 26 42 13.00 20
CATHODI C PROTECTI ON BY GALVANI C ANOCDES] [and] [Section 26 42 17.00 10
CATHODI C PROTECTI ON SYSTEM (| MPRESSED CURRENT)] [Section 26 42 19.00 20
CATHODI C PROTECTI ON BY | MPRESSED CURRENT]. Cathodic protection for netal
conponents that attach to a tank shall be coordinated and conpatible with
the tank corrosion control system

.1.1.4 Concr et e Manhol es

R IR I S bk S b I S kR Sk kS b S b R Sk kS b Rk S S S Sk Sk

NOTE: The desi gn of nanhol es including size,

rei nforcing, arrangenent, penetrations, equipnment
and piping within the valve manholes is the
responsibility of the designer. Design manholes to
provi de proper venting and drai nage and adequate
room for mai ntenance w t hout stepping on or over any
pi pi ng/ equi pnent. Wen el ectric manhol e sunp punps
are used, the electrical distribution and tie in

poi nts nust be designed and shown on the draw ngs.

Require in the referenced section bel ow t hat
concrete be 30 MPa (4000 psi) m ni nrum 28 day
conpressive strength, air-entrai ned adm xture (133
grams per cubic neter (3.6 ounces per cubic yard)),
wi th water-reduci ng adm xture (814 granms per cubic
nmeter (22 ounces per cubic yard)), reinforced with
deformed steel bars. Require nmanhole sides to be
constructed by one nonolithic pour. Require
cast-iron steps with nonslip surfaces, spaced 300 to
400 mMm (12 to 16 in) on centers to be firnmy
enmbedded in the concrete walls for access to bottom
of manhol es.

Note that the interior walls of a typical concrete
manhol e are not fuel resistant. Fuel that is
collected within a manhole will eventually, if not
renoved, will w ck through the concrete to the

surrounding soil. Consider protecting the interior
manhol e walls with some type of fuel resistant
coati ng.

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

Construct manhol e of concrete in accordance with [Section 03 31 00.00 10
CAST- | N- PLACE STRUCTURAL CONCRETE] [Section 03 30 00 CAST-I N PLACE
CONCRETE] .
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1.2 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.

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

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

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

R IR I S bk S b I S kR Sk kS b S b R Sk kS b Rk S S S Sk Sk

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

AMERI CAN PETROLEUM | NSTI TUTE (APl )
APl BULL 2209 (1978) Pipe Plugging Practices

APl RP 1110 (2007) Pressure Testing of Liquid
Pet rol eum Pi pel i nes

APl RP 2003 (2008) Protection Against Ignitions
Arising out of Static, Lightning, and
Stray Currents

APl RP 540 (1999; R 2004) Electrical Installations in
Pet rol eum Processing Plants

APl Spec 5L (2007; Errata 2009) Specification for Line
Pi pe

APl Spec 6D (2008; Errata 2008; Errata 2008; Errata

2009) Specification for Pipeline Valves

APl Spec 6FA (1999; R 2006; Errata 2006; Errata 2008)
Specification for Fire Test for Valves

APl Std 594 (2004) Check Val ves: \Wafer, Wafer-Lug and
Doubl e- Fl anged Type

APl Std 610 (2004) Centrifugal Punps for Petrol eum
Petrochemi cal, and Natural Gas |ndustries

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AWM C209 (2006) Col d- Appl i ed Tape Coatings for the
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Exterior of Special Sections, Connections
and Fitting for Steel Water Pipe

AWM C215 (2004) Extruded Pol yol efin Coatings for
the Exterior of Steel Water Pipelines

AWM C216 (2007) Heat - Shri nkabl e Cross-Li nked
Pol yol efin Coatings for the Exterior of
Speci al Sections, Connections, and
Fittings for Steel Water Pipelines

AWM C217 (2004) Petrol atum and Petrol eum Wax Tape
Coatings for the Exterior of Connections
and Fittings for Steel Water Pipelines

AMERI CAN VELDI NG SOCI ETY ( AWB)

AWS A5. 8/ A5. 8M (2004; Errata 2004) Specification for
Filler Metals for Brazing and Braze Wl di ng

AVWS BRH (2007) Brazi ng Handbook

ASME | NTERNATI ONAL ( ASME)

ASME Bl. 1 (2003; R 2008) Unified Inch Screw Threads
(UN and UNR Thread Form

ASME B16. 11 (2005) Forged Fittings, Socket-Welding and
Thr eaded

ASME B16. 18 (2001; R 2005) Cast Copper Alloy Sol der
Joint Pressure Fittings

ASME B16. 21 (2005) Nonnetallic Flat Gaskets for Pipe
FI anges

ASME B16. 22 (2001; R 2005) Standard for Wought Copper
and Copper Alloy Sol der Joint Pressure
Fittings

ASME B16. 26 (2006) Standard for Cast Copper Alloy
Fittings for Flared Copper Tubes

ASME B16. 3 (2006) Malleable Iron Threaded Fittings,
O asses 150 and 300

ASME B16. 34 (2004) Vval ves - Flanged, Threaded and
Wl di ng End

ASME B16. 39 (1998; R 2006) Standard for Malleable Iron
Threaded Pi pe Uni ons; C asses 150, 250,
and 300

ASME B16. 5 (2003) Standard for Pipe Flanges and

Fl anged Fittings: NPS 1/2 Through NPS 24

ASME B16. 9 (2007) Standard for Factory-Made W ought
Steel Buttwelding Fittings
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ASME B18.2.1 (1996; Addenda A 1999; Errata 2003; R

2005) Square and Hex Bolts and Screws
(I'nch Series)

ASME B18. 2.2 (1987; R 2005) Standard for Square and Hex
Nut s

ASME B31. 3 (2008) Process Piping

ASME B40. 100 (2005) Pressure Gauges and Gauge
Attachnents

ASME B40. 200 (2008) Thernoneters, Direct Reading and
Remot e Readi ng

ASME BPVC SEC VIII D1 (2007; Addenda 2008) Boiler and Pressure
Vessel Code; Section VIII, Pressure

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

Vessel s Division 1 - Basic Coverage
ASTM | NTERNATI ONAL ( ASTM

105/ A 105M (2005) Standard Specification for Carbon
Steel Forgings for Piping Applications

182/ A 182M (2008a) Standard Specification for Forged
or Rolled Alloy-Steel Pipe Flanges, Forged
Fittings, and Valves and Parts for
H gh- Tenperature Service

193/ A 193M (2008b) Standard Specification for
Al l oy-Steel and Stainless Steel Bolting
Materials for Hi gh-Tenperature Service

194/ A 194M (2008b) Standard Specification for Carbon
and Alloy Steel Nuts for Bolts for
H gh- Pressure or Hi gh-Tenperature Servi ce,
or Both

216/ A 216M (2008) Standard Specification for Steel
Castings, Carbon, Suitable for Fusion
Wl di ng, for High-Tenperature Service

234/ A 234M (2007) Standard Specification for Piping
Fittings of Wought Carbon Steel and All oy
Steel for Moderate and Hi gh Tenperature
Servi ce

269 (2008) Standard Specification for Seanl ess
and Wel ded Austenitic Stainless Steel
Tubing for General Service

276 (2008a) Standard Specification for
Stainless Steel Bars and Shapes

307 (2007b) Standard Specification for Carbon
Steel Bolts and Studs, 60 000 PSI Tensile
Strength

312/ A 312M (2008a) Standard Specification for
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

351/ A 351M

356/ A 356M

358/ A 358M

36/ A 36M

403/ A 403M

53/ A 53M

563

733

743/ A 743M

117

247

32

62

687

75

Seanl ess, Wl ded, and Heavily Wrked
Austenitic Stainless Steel Pipes

(2006) Standard Specification for
Castings, Austenitic, Austenitic-Ferritic
(Dupl ex), for Pressure-Containing Parts

(2007) Standard Specification for Steel
Castings, Carbon, Low Alloy, and Stainless
Steel, Heavy-Walled for Steam Turbines

(2008a) Standard Specification for

El ectri c- Fusi on- Wl ded Austenitic
Chrom um Ni ckel Alloy Steel Pipe for
H gh- Tenperature Service and General
Applications

(2008) Standard Specification for Carbon
Structural Steel

(2007a) Standard Specification for Wought
Austenitic Stainless Steel Piping Fittings

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

(2007a) Standard Specification for Carbon
and Alloy Steel Nuts

(2003) Standard Specification for Wl ded
and Seanl ess Carbon Steel and Austenitic
Stainl ess Steel Pipe N pples

(2006) Standard Specification for
Castings, Iron-Chrom um

I ron- Chromi um Ni ckel, Corrosion Resistant,
for General Application

(2007a) Standing Practice for Operating
Salt Spray (Fog) Apparatus

(2002a) Standard Specification for
Al umi num and Al umi num Al | oy Di e Forgi ngs,
Hand Forgi ngs, and Roll ed Ri ng Forgi ngs

(2008) Standard Specification for Sol der
Met al

(2002) Standard Specification for
Conposition Bronze or Qunce Metal Castings

(1999; R 2005el) Standard Specification
for Brass, Copper, and Chronium Pl at ed
Pi pe Ni ppl es

(2002) Standard Specification for Seanl ess
Copper Tube
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ASTM B 75M (1999; R 2005) Standard Specification for
Seam ess Copper Tube (Metric)

ASTM B 813 (2000; R 2009) Standard Specification for
Li quid and Paste Fluxes for Sol dering of
Copper and Copper Alloy Tube

ASTM B 88 (2003) Standard Specification for Seanl ess
Copper Water Tube

ASTM B 88M (2005) Standard Specification for Seanl ess
Copper Water Tube (Metric)

ASTM D 229 (2009) Rigid Sheet and Plate Materials
Used for Electrical Insulation

ASTM D 3308 (2006) PTFE Resin Skived Tape

ASTM D 5677 (2005) Fiberglass (d ass-Fi ber-Rei nforced

Ther nosetti ng- Resin) Pi pe and Pi pe
Fittings, Adhesive Bonded Joint Type, for
Avi ation Jet Turbine Fuel Lines

ASTM F 1172 (1998; R 2004) Standard Specification for
Fuel G 1 Meters of the Volunetric Positive
Di spl acenent Type

ASTM F 436 (2009) Hardened Steel Washers

ASTM F 844 (2007a) Washers, Steel, Plain (Flat),
Unhardened for Ceneral Use

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

| EEE Std 1100 (2005) Recommended Practice for Powering
and Groundi ng El ectroni c Equi pnent

| EEE Std 142 (2007) Recommended Practice for G ounding
of Industrial and Conmercial Power Systemns
- | EEE Green Book (Col or Book Series)

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

MBS SP-58 (2002) Standard for Pipe Hangers and

Supports - Materials, Design and
Manuf act ur e

MBS SP- 69 (2003; R 2004) Standard for Pipe Hangers
and Supports - Sel ection and Application

NACE | NTERNATI ONAL ( NACE)
NACE SP0185 (2007) Extruded, Polyolefin Resin Coating
Systens with Soft Adhesives for
Under ground or Subnerged Pipe
NACE SP0188 (2006) Discontinuity (Holiday) Testing of
New Protective Coatings on Conductive
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Substr at es
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEVA MG 1 (2007; Errata 2008) Standard for Mtors
and Generators

NEVA MG 11 (1977; R 2007) Energy Managenent Cuide for
Sel ection and Use of Single Phase Mtors

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

NFPA 30 (2007; Errata 2008) Flanmabl e and
Conmbusti bl e Li qui ds Code

NFPA 70 (2007; AMD 1 2008) National Electrical
Code - 2008 Edition

NFPA 77 (2006) Recommended Practice on Static
El ectricity

NFPA 780 (2007) Standard for the Installation of

Li ghtning Protection Systens
SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE AMS3275 (1999; Rev B) Sheet, Acrylonitrile
But adi ene (NBR) Rubber and Non- Asbest os
Fi ber Fuel and O | Resistant

SAE J514 (2004) Hydraulic Tube Fittings
THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC PA 1 (2000; E 2004) Shop, Field, and
Mai nt enance Pai nting

U.S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS A- A-50561 (Basic) Punps, Rotary, Power-Driven,
Vi scous Liquids

UNDERWRI TERS LABORATORI ES (UL)

UL Gas&O | Dir (2008) Fl anmabl e and Conbusti bl e Li qui ds
and Gases Equi pnment Directory

.3 SUBM TTALS

Rk Ik kb Sk R IR Rk kS e S S b R AR Ik R R R Rk O R I R R R

NOTE: Review submittal 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. Submittals should be kept
to the minimumrequired for adequate quality control.

A“G following a subnittal itemindicates that the

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

For submittals requiring 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; "DJO' for District Ofice

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

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

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

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

SD- 02 Shop Drawi ngs

Groundi ng and Bondi ng
Pi pe Hangers and Supports

SD- 03 Product Data

Carbon Steel Pipe

Stai nl ess Steel Pipe

Fi bergl ass Reinforced Plastic (FRP) Pipe
Exteri or Contai nnent Piping System
Copper Pi pi ng

Pressure Gauge

Fl exi bl e Bal |l Joi nt

Bel | ows Expansi on Joi nt

Swi ng Type Check Val ve

Waf er Type Check Val ve

Bal I Val ve

Plug Val ve (PTFE Sl eeved Tapered Type)
Pl ug Val ve (Doubl e Bl ock and Bl eed Type)
A obe Val ve

Pressure Relief Valve

Pressur e\ Vacuum Rel i ef Val ve

Foot Val ve

Tank Overfill Prevention Valve
Subrer si bl e Punp

Centrifugal Punp

Rot ary Punps
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Pump Control Panel
FRP Cont ai nment Sunp

SD-06 Test Reports

Exterior Coating Holiday Test
Prelim nary Pneunatic Test

Fi nal Pneumatic Test

Hydrostatic Test

Exteri or Contai nnent Piping Tests

SD-07 Certificates

Contractor Qualifications[; C[; G [
Li censed Personne

Stage |l Vapor Recovery System; [ 1, [ ]
Denonstrati ons

SD- 08 Manufacturer's |nstructions

Fl exi bl e Ball Joint
Bel | ows Expansi on Joi nt

SD-10 Operation and Mi ntenance Data

Fl exi bl e Ball Joint

Bel | ows Expansi on Joi nt

Swi ng Type Check Val ve

Waf er Type Check Val ve

Bal | Val ve

Plug Val ve (PTFE Sl eeved Tapered Type)
Pl ug Val ve (Doubl e Bl ock and Bl eed Type)
d obe Vval ve

Pressure Relief Valve
Pressur e\ Vacuum Rel i ef Val ve

Foot Val ve

Tank Overfill Prevention Valve
Subrer si bl e Punp

Centrifugal Punp

Rot ary Punps

.4 QUALI TY ASSURANCE

4.1 Contractor Qualifications

R IR I S bk S b kS O Rk S kS IR Sk S b R Rk S S bk b S Sk S S

NOTE: Include any state or local regulatory
requirenents or certification that nust be net by
t he Contractor.

Rk Ik kb Sk R IR Rk kS e S S b R AR Ik R R R Rk O R I R R R

Each installation Contractor shall have successfully conpleted at |east 3
projects of the same scope and the sane size, or larger, within the last 6
years; denonstrate specific installation experience in regard to the
specific systeminstallation to be perfornmed; have taken, if applicable,
manuf acturer's training courses on the installation of piping; and neet the
licensing requirenents in the state. For FRP pipe installation, the
Contractor shall be certified by the FRP nmanufacturer as a qualified
installer of their products. Submt a letter listing prior projects, the
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date of construction, a point of contact for each prior project, the scope
of work of each prior project, and a detailed Iist of work perfornmed
providing in the letter evidence of prior manufacturer's training and state
I i censing.

1.4.2 Regul at ory Requirenents
1.4.2.1 Li censed Personne

Pipe installers shall be licensed/certified by the state when the state
requires licensed installers.

1.4.2.2 Stage |1 Vapor Recovery System

Rk Ik kR IR Rk Ik I o S S S S R AR I R R R kR Rk Sk kS I kb S S A R

NOTE: Delete this paragraph if stage Il vapor
recovery is not specified.

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

System shall meet the air quality laws of the State of [__ ] as well as
applicable local regulations. Submt certification of the stage Il vapor
recovery systenms fromthe California Air Resources Board (CARB). Test and
val idate the recovery systemto be 95 percent efficient in controlling VOC
em ssions during refueling of notor vehicles.

1.5 DELI VERY, STORAGE, AND HANDLI NG

Handl e, store, and protect equipnment and materials to prevent danage before
and during installation in accordance with the manufacturer's
recomendati ons, and as approved by the Contracting Oficer. Replace
damaged or defective itens.

1.6 PRQIECT/ SI TE CONDI TI ONS

Fuel required for the testing, flushing and cleaning efforts, as specified
in this section, will be provided and delivered by the Contracting
Oficer. Do not flush, clean, or test any systemwth fuel or liquid not
intended for final systemoperation. Fuel used in the systemw |l remain
the property of the Governnent. Fuel shortages not attributable to nornal
handl i ng | osses shall be reinbursed to the Governnent.

PART 2 PRODUCTS
2.1 MATERI ALS AND EQUI PMENT

Internal parts and conponents of equi pnment, piping, piping conponents, and
val ves that could be exposed to fuel during systemoperation shall not be
constructed of zinc coated (gal vani zed) netal, brass, bronze, or other
copper bearing alloys. Do not install cast iron bodied valves in piping
systens that could be exposed to fuel during system operation

2.1.1 St andard Products

Provide materials and equi pnent that are standard products of a

manuf acturer regularly engaged in the manufacturing of such products; that
are of a simlar material, design and workmanshi p; and that have been in
satisfactory comrercial or industrial use for a mninmm?2 years prior to
bid opening. The 2 year period shall include applications of the equi pnent
and materials under simlar circunstances and of simlar size. Materials
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and equi pnment shall have been for sale on the comercial narket through
advertisenents, manufacturers' catal ogs, or brochures during the 2 year
period.[ Products having less than a 2 year field service record will be
acceptable if a certified record of satisfactory field operation, for not

| ess than 6000 hours, exclusive of the nmanufacturer's factory tests, can be
shown. ]

2.1.2 Nanepl at es

R IR I S bk S bk kS I I kS Rk S bk S bk S b S R R S b b S S Sk Rk S

NOTE: In a salt water environment, substitute
accept abl e non-corrodi ng netal such as, but not
limted to, nickel-copper, 304 stainless steel, or

monel .  Alumi numis unacceptable. Nomenclature (or
systemidentification) should be established by the
desi gner.

Require nel amine plastic nanmeplates for all NAVFAC
projects. Also for NAVFAC projects, require

nanepl ates to be associated or keyed to system
charts and schedul es.

R IR I S bk S b I S kR Sk kS b S b R Sk kS b Rk S S S Sk Sk

Attach nameplates to all specified equi pnent, thernoneters, gauges, and
val ves defined herein. List on each naneplate the manufacturer's nane,
address, [contract number,] [acceptance date,] conponent type or style,
nodel or serial nunber, catal og nunber, capacity or size, and the system
that is controlled. Construct plates of [anodi zed al um nun] [stainless
steel] [rmelam ne plastic, 3 mr 0.125 inch thick, UV resistance, black with
white center core, natte finish surface and square corners] [__ 1.
Install nameplates in prom nent |ocations with nonferrous screws,
nonferrous bolts, or permanent adhesive. M ninmum size of nanepl ates shal
be 25 by 65 mr 1 by 2.5 inches. Lettering shall be the normal block style
with a mninum 6 nm 0.25 inch height. Accurately align all lettering on
nanepl ates. [For plastic naneplates, engrave lettering into the white
core.] [Key the naneplates to a chart and schedule for each system Franme
charts and schedul e under gl ass, and | ocate where directed near each
system Furnish two copies of each chart and schedule. Each nanepl ate
description shall identify its function.]

2.1.3 Gasket s

Provi de gaskets that are factory cut from one piece of material
2.1.3.1 Nitrile Butadi ene (Buna-N)

Provi de Buna-N material that conforms to SAE AMS3275.
2.1.3.2 Acrylonitrile Butadi ene Rubber (NBR)

Provide NBR material that conforms to SAE AMS3275

2.2 ELECTRI CAL COVPONENTS

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

NOTE: Show el ectrical characteristics, notor
starter type(s), enclosure type, and maxi nrumrpmin
t he equi pnent schedul es on the draw ngs.
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2.

Wher e reduced-voltage notor starters are recomended
by the manufacturer or required otherw se, specify
and coordinate the type(s) required in Section

26 20 00, | NTERI OR DI STRI BUTI ON SYSTEM

Reduced-vol tage starting is required when ful
voltage starting will interfere with other

el ectrical equiprment and circuits and when
recomended by the manufacturer. \Were adjustable
speed drives (ASD) are specified, reference Section
26 29 23 VARI ABLE FREQUENCY DRI VE SYSTEMS UNDER 600
VOLTS. The nethods for cal culating the econony of
usi ng an adjustable speed drive is described in UFC
3-520-01 DESI GN: | NTERI OR ELECTRI CAL SYSTEMS

Coordi nate the ignition tenmperature of the fuel (s)
to be handled with the electrical design. Ignition
tenperatures will be as defined in NFPA 497M  Fuel
ignition tenperatures will dictate the naximum

al l owabl e tenperature rating of the electrica

equi prent .
EE IR I Sk S b I S S I R R R Rk kI kS S Ik S Rk S S kR Sk

2.1 Cener a

Provide notors, nmotor starters, controllers, integral disconnects,
contactors, controls, and control wiring with their respective pieces of
equi prent, except controllers indicated as part of notor control centers.
Provide el ectrical equipnment, including notors and wiring, as specified in
Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM  Provi de sw tches and

devi ces necessary for controlling and protecting electrical equipnent.
Provide notor starters conplete with thermal overload protection and other
necessary appurtenances. Controllers and contactors shall have a maxi num
of 120-volt control circuits and shall have auxiliary contacts for use with
the controls provided. For packaged equi pnent, the manufacturer shal
provide controllers including the required nonitors and tined restart.

.2.2 Mot or s

Provide notors in accordance with NEVA M5 1 and of sufficient size to drive
the load at the specified capacity w thout exceeding the nanmeplate rating
of the notor when operating at proper electrical systemvoltage. Provide
hi gh efficiency type, single-phase, fractional - horsepower
alternating-current motors, including notors that are part of a system in
accordance with NEVMA MG 11. Provi de pol yphase, squirrel-cage nedi um

i nduction nmotors, including notors that are part of a system that neet the
efficiency ratings for premumefficiency notors in accordance with

NEMA M5 1. Motors shall be rated for continuous duty with the enclosure
specified. Mdttor duty requirenents shall allow for nmaxi num frequency
start-stop operation and nini mum encountered interval between start and
stop. Mdtor torque shall be capable of accelerating the connected | oad
within 20 seconds with 80 percent of the rated voltage naintained at notor
termnals during one starting period. WMtor bearings shall be fitted with
grease supply fittings and grease relief to outside of the enclosure.

.2.3 Mot or Controllers

[ Where two-speed or variabl e-speed notors are indicated, solid-state
vari abl e-speed controllers may be provided to acconplish the sane
function. Use solid-state variabl e-speed controllers for notors rated 7.45
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kW 10 hp or less and adjustable frequency drives for |larger notors.]
[ Provide variable frequency drives for notors as specified in Section
26 29 23 VARI ABLE FREQUENCY DRI VE SYSTEMS UNDER 600 VOLTS.]

. 2.4 Under ground Wring

Encl ose underground el ectrical wiring in PVC coated conduit.
Dielectrically isolate conduit at any steel storage tank connection

.2.5 Groundi ng and Bondi ng

Groundi ng and bondi ng shall be in accordance with NFPA 70, NFPA 77, NFPA 780
APl RP 540, APl RP 2003, |EEE Std 142, and |EEE Std 1100. Provide junpers
to overcome the insulating effects of gaskets, paints, or nonnetallic
component s.

.3 FLANGED END CONNECTI ONS
.3.1 Fl anges

Provi de flanged end connecti ons on equi prent, fittings, piping, piping
conponents, adapters, couplers,and valves that conformto ASME B16.5, d ass
150.

.3.1.1 Car bon Stee
Carbon steel flanges shall conformto ASTM A 105/ A 105N
.3.1.2 Stai nl ess Stee

Stainl ess steel flanges shall conformto ASTM A 182/ A 182V, G ade F304 or
F304L, forged type.

.3.1.3 Al um num
Al um num fl anges shall conformto ASTM B 247, Al oy 6061-T6.
. 3.2 Fl ange Gaskets, Non-Isol ating

Provide flange gaskets that are 3.2 nm (1/8 in) 1/8 inch thick and that
conformto ASME B16. 21, raised-face type unless otherw se indicated.
Gaskets shall be constructed of Buna-N

.3.3 Fl ange Gaskets, Electrically Isolating

R IR I S bk S b kS O Rk S kS IR Sk S b R Rk S S bk b S Sk S S

NOTE: Indicate the location of each electrically
i sol ati ng connecti on on draw ngs.

EE R R I R R I R R R I I O R R R R R Sk S R Rk R I Rk S I I R R O

Fl ange gaskets shall conformto ASTM D 229 and shall provide an electrica
insulating material of 1000 ohns m ni num resi stance. Provide gasket
material that is chemically conpatible with the fuel to be handl ed

Provi de gaskets that are the full face type. Provide flanges that have a
full surface 762 micronmeters (0.03 in) 0.03 inch thick, spiral-wound nyl ar
i nsul ating sl eeves between the bolts and the holes in the flanges. Bolts
may have reduced shanks of a dianmeter not |ess than the dianeter at the
root of the threads. Provide high-strength 3.2 nm (1/8 in) 1/8 inch thick
phenolic insulating washers next to the flanges with flat circul ar
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stai nl ess steel washers over the insulating washers and under bolt heads
and nuts. Provide bolts Iong enough to conpensate for the insulating
gaskets and stainless steel washers.

2.3. 4 Fl ange Protectors

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

NOTE: Use flange protectors to mnimze the
exposure of flanged end connections to corrosive
environnents and thus extend the maintenance |ife of
the connections. Flange protectors also help
prevent foreign matter from shorting out or bridging
over an insulating gasket within an electrically
isolating flange. Delete this paragraph if not
appl i cabl e.

R IR I S bk S b I S S O R kR Rk S bk S bk S b Rk S S bk b S S S

Protectors shall protect the bolts, studs, nuts, and gaskets of a flanged
end connection fromcorrosion or danage due to exposure to the

environment. Protectors shall be weather and ultraviolet (UV) resistant.
Protectors shall allow for quick and easy renoval and re-installation by
mai nt enance personnel. [Provide protectors that allow visual inspection of
the flange gasket without requiring renmoval.] [For electrically isolating
fl ange connections, provide protectors with grease fittings that allow the
injection of grease into the flange cavity.]

2.3.5 Fl ange Bolts, Nuts, and Washers

Bolts and nuts for pipe flanges, flanged fittings, valves and accessories
shall conformto ASME B18.2.1 and ASME B18. 2.2, except as ot herw se
specified. Bolts shall be regular hexagonal type. Bolts shall be threaded
in accordance with ASME B1.1, Cass 2A fit, Coarse Thread Series, for sizes
25 mr 1 inch and smaller and Eight-Pitch Thread Series for sizes larger than
25 mm 1 inch. Nuts shall be the hexagonal, heavy series type. Nuts shal
be threaded in accordance with ASME Bl.1, Cass 2B fit, Coarse Thread
Series for sizes 25 mm 1 inch and smaller and Eight-Pitch Thread Series
for sizes larger than 25 mr 1 inch. Bolts shall be of sufficient |length
to obtain full bearing on the nuts and shall project no nore than two ful
threads beyond the nuts with the bolts tightened to the required torque.

2.3.5.1 Stai nl ess Steel Materials

Bolts shall conformto ASTM A 193/ A 193N, O ass 2, Grade 8. Nuts shal
conform ASTM A 194/ A 194N, Grade 8. Washers shall conformto ASTM F 436
flat circul ar.

2.3.5.2 Carbon Steel Materials

Bolts shall conformto ASTM A 307, Grade B, hot-dipped gal vani zed. Nuts
shall conformto ASTM A 563, Grade A, hex style, hot-dipped gal vani zed.
Washers shall conformto ASTM F 844, hot-di pped gal vani zed.

2.4 Pl PE

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

NOTE: Indicate on the draw ngs all piping
configurations, slopes, sizes, and piping materials
(i.e. carbon steel, stainless steel, or FRP)
pernmtted for each piping system Coordinate these
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requi renents with UFC 3-460-01.

As stated in UFC 3-460-01, use threaded end
connections only where unavoi dable. Never require a
t hreaded end connection to be direct buried.
Specifically indicate the | ocation of each threaded
end connection on the draw ngs.

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

Pi pe shall nmeet the material, fabrication and operating requirenents of
ASME B31. 3, except as nodified herein.

2.4.1 Carbon Steel Pipe
Provi de carbon steel pipe that conplies with one of the follow ng:

a. Pipe shall conformto ASTM A 53/ A 53, Type E or S, G ade B,
seam ess or electric welded. Pipe snmaller than 65 mr 2-1/2 inches
shall be Schedule 80. Pipe 65 mr 2-1/2 inches and | arger shall be
Schedul e 40.

b. Pipe shall conformto APl Spec 5L, Product Specification Leve
(PSL) 1, Grade B, [subnerged-arc wel ded or gas netal -arc wel ded]
[seam ess or electric wel ded].

End connections for pipe or fittings smaller than 65 mr 2-1/2 inches shal

be forged, socket weld type conformng to ASTM A 182/ A 182N and ASME B16. 11,
unl ess indicated otherwise. End connections for pipe or fittings 65 mr
2-1/2 inches and |l arger shall be buttweld type confornming to

ASTM A 234/ A 234N, Grade WPB and ASME B16.9 of the sane wall thickness as
the adjoi ning pipe. [Were threaded end connections are indicated, provide
connections that conformto ASVE B16.3, Cass 150 or ASME B16. 11.]

2.4.2 Stai nl ess Steel Pipe
Provi de stainless steel pipe that conplies with one of the follow ng:

a. Pipe shall conformto ASTM A 312/ A 312, Type TP304L, seamn ess
only. Pipe smaller than 200 mr 8 inches shall be Schedul e 40S. Pipe
200 mr 8 inches or larger shall be Schedul e 10S.

b. Pipe shall conformto ASTM A 358/ A 358V, Grade 304L, Cass 1 or 3,

| ongi tudinally wel ded. Radiographically inspect 100 percent of factory
[ ongi tudi nal welds in accordance with ASME BPVC SEC VIII DL. M nimum
pi pe wal |l thickness shall be 6 nmr 0.25 inch for pipe 300 nr 12 inches
and smaller; 8 mr 0.312 inch for pipe larger than 300 mr 12 inches.

2.4.2.1 Fittings 65 mm (2-1/2 in) and Larger
Provi de buttwel ded type fittings that conplies with one of the foll ow ng:
a. Stainless steel conformng to ASTM A 403/ A 403N, C ass WP-S, G ade
WP 304L, seaml ess only and ASVE B16.9 of the sane thickness as the
adj oi ni ng pi pe.
b. Stainless steel conformng to ASTM A 403/ A 403N, C ass WP- XX, G ade
WP 304L, of wall thickness as indicated. Do not fabricate starting

material by the fusion welding process without addition of filler
nmetal. Forming will not be allowed using fusion wel ding process
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wi thout addition of filler metal. Radiographically inspect all factory
| ongi tudi nal welds in accordance with ASME BPVC SEC VI I DI1.

2.4.2.2 Fittings 50 mm (2 in) and Smal |l er

Socket wel ded type fittings, unless indicated otherw se, shall conformto
ASME B16.11. Fitting materials shall be stainless steel that conforns to
ASTM A 182/ A 182l, Type F304L.

2.4.2.3 Control Piping

Pi pi ng shall be seam ess, fully anneal ed stainless steel tubing conformng
to ASTM A 269, Grade TP316, with a hardness nunber not exceeding 80 HRB
For 15 mm (1/2 in) 1/2 inch tubing, provide a minimnm 1.3 mm (0.049 in)
0.049 inch tubing wall thickness.

2.4.2.4 Control Piping Fittings

Fittings shall be the flarel ess, Type 316 stainless steel type conforning
to SAE J514.

2.4.3 Fi bergl ass Reinforced Plastic (FRP) Pipe

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

NOTE: Use of FRP piping nmust be approved by Service
Headquarters. Do not require FRP piping to be
i nstal |l ed aboveground.

R IR I S bk O bk I S kI I I kS Rk S bk S ok S b S Rk S S bk b S S S S R S

Pi pe shall be listed in UL Gas&d | Dir and be chem cally conpatible with
the fuel to be handled. Fittings, end connections and adhesives shall be
listed in UL Gas&O | Dir and be chemically conmpatible with the fuel to be
handl ed. Use only adhesives that have not exceeded the manufacturer's
recomendations for shelf life and pot life.

2.4.4 Exteri or Contai nnent Piping System

Rk Ik Sk kR IR Rk Ik I S o S kR Rk S R Rk Sk ko kR Ik S kb

NOTE: Exterior containment piping for product

pi ping greater than 150 mm (6 inches) is not readily
avai |l abl e. Containnment piping this |arge would have
to be specially constructed and in nbst cases woul d
be cost prohibitive.

Refer to UFC 3-460-01 and UFGS 33 58 00 for |eak
detection requirenents

An alternative to using factory desi gned secondary
cont ai nnent piping would be to use single-wall
pi pi ng inside a sealed, watertight, 360 degree
secondary contai nnent barrier (liner). The
construction of the liner would have to neet the
requi renents of 40 CFR 280

EE R R I I R I I R I R R R I R I R I R I R R R I R I R R I R I R I R

a. Piping systemshall be the factory fabricated, double-wall type
that conforns to ASVE B31.3 and NFPA 30. Product pipe shall be as
i ndi cated on the drawi ngs and as specified herein. The exterior
contai nnent pipe shall be fiberglass reinforced plastic (FRP) that
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2.

conforms to ASTM D 5677 except as nodified herein. Containnent pipe
shall be chemically conpatible with the type of fuel to be handl ed, be
non- corrosive, dielectric, non-bi odegradable, and resistant to attack
frommcrobial growmh. Containnent piping shall be capable of

wi t hstanding a mnimun 35 kPa 5 psi air pressure. Contai nment piping
and supports shall be designed to allow for drai nage of |iquids.
Cont ai nnent pi ping shall allow for conplete inspection of the product
pi pi ng before the containment piping is seal ed.

b. Containment piping shall be evenly separated fromthe product

pi ping with pipe supports that are designed based on pipe size, pipe
and fuel weight, and operating conditions. Pipe supports shall be
constructed of [the sane material as the product pipe] [FRP]. Design
supports so that no point |oading occurs on the primary or exterior

pi pe. Supports shall be permanently attached to the product pipe
either by tack welding or by an adhesive. Supports shall be designed
and installed to allow for pipe novenent of both the product piping and
the exterior contai nment piping without causi ng damage to either.

4.5 Copper Pi ping

R IR I S bk S b I S kR Sk kS b S b R Sk kS b Rk S S S Sk Sk

NOTE: Specify copper piping only for snmall fuel oi
applications, lubricating oil applications, etc.
Copper alloy piping materials shall not be used

within a boiler plant structure.
EE IR I Ik S b O S S R R Rk I S kS kS Ik I kS S kR S Sk kS

Pi pe and tubing shall conformto ASTM B 88N ASTM B 88, Type K or L

.4.5.1 Fittings and End Connections

W ought copper and bronze sol der-joint pressure fittings shall conformto
ASME B16.22 and ASTM B 750 ASTM B 75. Cast copper alloy sol der-joint
pressure fittings shall conformto ASME B16.18. Cast copper alloy fittings
for flared copper tube shall conformto ASME B16.26 and ASTM B 62. Brass
or bronze adapters for brazed tubing may be used for connecting tubing to
flanges and to threaded ends of valves and equi pnent. Extracted brazed tee
joints produced with an acceptable tool and installed as recommended by the
manuf acturer nmay be used.

.4.5.2 Sol der

Sol der shall conformto ASTM B 32, grade Sb5, tin-antinony alloy for
service pressures up to 1034 kPa 150 psig. Solder flux shall be liquid or
paste form non-corrosive and conformto ASTM B 813.

.4.5.3 Brazing Filler Mta

Filler metal shall conformto AWS A5.8/A5.8l, Type BAg-5 with AWS Type 3
flux, except Type BCuP-5 or BCuP-6 may be used for brazing copper-to-copper
joints.

.5 Pl PI NG COVPONENTS

Provi de piping conponents that neet the material, fabrication and operating
requi renents of ASME B31. 3, except as nodified herein. Pressure design
class for piping conponents shall be Cass 150 as defined in ASME B16. 5.
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2.5.1 Wel ded Ni ppl es

Ni ppl es shall conformto ASTM A 733 or ASTM B 687 and be constructed of the
sanme material as the connecting pipe.

2.5.2 St eel Couplings

Coupl i ngs shall conformto APl Spec 5L, seam ess, extra heavy, w ought
steel with recessed ends.

2.5.3 Thr eaded Uni ons

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

NOTE: Avoid threaded unions if possible. Threaded
uni ons may be used in certain aboveground
applications if specifically indicated on the

drawi ngs. As stated previously, never required a

t hreaded end connection to be direct buried.
Typically, threaded end connections are only to be
used on piping 50 nm (2 in) or less in size.

NOTE: Indicate the locations of each electrically
i sol ati ng connection on the draw ngs.

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

Uni ons shall conformto ASMVE B16. 39, Cass 150. Unions materials shal
conformto ASTM A 312/ A 312, Grade 304 or 316. Dielectric unions shal
conformto dinmensional, strength, and pressure requirenents of ASME B16. 39,
Class 150. Steel parts shall be gal vani zed or plated. Union shall have a
wat er - i npervi ous insulation barrier capable of linmiting galvanic current to
one percent of the short-circuit current in a corresponding binetallic
joint. Wen dry, union shall be able to withstand a 600-volt breakdown
test.

2.5. 4 Joi nt Conpound

Joi nt conpounds shall be resistant to water and be suitable for use with
fuel containing 40 percent aromatics.

2.5.5 Fl exi bl e Pi pe Connect or

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

NOTE: ldentify on the draw ngs the nomninal pipe
size and required length for each flexible pipe
connector. Connectors smaller than 65 mMm (2-1/2 in)
are typically not available with flanged end
connections. |If small connectors are required,
specifically indicated the |ocation of the threaded

connections on the draw ngs.
EE IR I Sk S S I S I S O R R Rk Ik I S kS kS kI Sk kR Sk

Connector shall be the flexible, close pitch, netal hose type that is
constructed with exterior annular corrugations and provided with a single

| ayer of braided wire sheath covering. Connectors shall be constructed
entirely of stainless steel and be rated for the system working pressure
and tenperature. [Connectors shall have flanged end connections.] [Provide
threaded end connections for connectors smaller than 65 mr 2-1/2 inches.
Provi de flanged end connections for connectors 65 nr 2-1/2 inches and

| arger.]
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2.5.6 Strai ner

2.

2.

2.
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NOTE: Dupl ex strainers have at |east 2 basket or
el ement chanbers separated by a valve that pernmits
continuous flow of fluid through one chanber while
the other is accessible of cleaning.

Rk Ik kb Sk R IR Rk kS kR R Ok R Rk kb R Rk Ik kb R R o

Strainer shall be the in-line, cleanable, [sinplex] [duplex] basket type
configured in either an "S" or "T" pattern. Strainer body shall be
fabricated of [cast steel or brass] [Type 304 or 316 stainless steel].
Provide strainer with a drain and with drain piping that is inclusive of a
[flanged] ball valve. Strainer shall be equipped with a renovabl e cover,
fl anged end connections, an air elimnator, ports for connection of
differential pressure sensor tube, and arrows clearly cast on the strainer
sides that indicate the direction of flow. Strainers shall have a
renovabl e, 60 nmesh, Type 316 stainless steel wire sediment screen. The
ratio of net effective strainer area to the area of the connecting pipe
shall be not less than 3 to 1.

5.7 Ther nonet er s

EZE IR R R R I I R R I I I R R R R R kS R R R I I R I I I R S O

NOTE: Indicate the scale range for each thernoneter
on the draw ngs.

R IR I S bk O bk I S kI I I kS Rk S bk S ok S b S Rk S S bk b S S S S R S

Ther noneter shall be the analog, dial-type binetallic actuated type that
conforns to ASVE B40.200. Thermoneter shall have a 125 mr 5 inches
dianmeter dial, a hernetically sealed stainless steel case, a stainless
steel stem a safety glass face, a fixed threaded connection, and a scale

range as indicated. Thernoneter accuracy shall be within one percent of
the scal e range.

5.8 Pressure Gauge

Rk Rk bk R R IR Rk I kS S S S R R R Rk kb S R R Rk kS I S b S I R o

NOTE: |Indicate the scale range for each gauge on
t he draw ngs.

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

Gauge shall be the single style type that conformto ASME B40. 100. Gauge
shal |l have a 110 nm 4-1/2 inches dial, a stainless steel case and tube, a
stainl ess steel ball valve, pressure snubbers, and a scal e range as

i ndicated. Gauge shall be liquid-filled with [glycerin] [or] [silicone].

[ Provide gauge with an adjustable narker arrow that allows a user to mark a
specific pressure for future reference.]

5.9 Pi pe Hangers and Supports

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

NOTE: Indicate installation details (including
anchorage and spacing) of all hangers and supports
on the drawi ngs. |Include applicable seisnic zone

design requirenents.

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S
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Hangers and supports shall be the adjustable type conformng to M5SS SP-58
and M5S SP-69, except as nodified herein. Provide hot-di pped gal vani zed
finish on rods, nuts, bolts, washers, hangers, and supports. [Provide Type
316 stainless steel nuts, bolts, washers, and screws when | ocated under a
pier.] Provide miscellaneous netal that confornms to ASTM A 36/ A 36N
standard mi |l finished structural steel shapes, hot-dipped gal vani zed.

2.5.9.1 Pi pe Protection Shields

Shields shall conformto MsSS SP-58 and MSS SP-69, Type 40, except materia
shal | be Type 316 stainless steel. Provide shields at each slide type pipe
hanger and support.

2.5.9.2 Low Friction Supports

Supports shall have self-lubricating anti-friction bearing el enents
conposed of 100 percent virgin tetrafl uoroethyl ene pol yner and reinforcing
aggregates, prebonded to appropriate backing steel nenbers. The
coefficient of static friction between bearing elenents shall be 0.06 from
initial installation for both vertical and horizontal |oads and deformation
shall not exceed 51 microneters 0.002 inch under allowable static | oads.
Bonds between material and steel shall be heat cured, high tenperature
epoxy. Design pipe hangers and support elenents for the | oads appli ed.
Provide anti-friction material with a minimmof 2.3 mr 0.09 inch thick.
Provi de hot-di pped gal vani zed steel supports. Provide supports that are
factory designed and manuf act ur ed.

2.5.10 Escut cheon

Escut cheon shall be the chrone plated, stanped steel, hinged, split ring
type. Inside diameter shall closely fit pipe outside dianmeter. CQutside
di ameter shall conpletely cover the corresponding floor, wall, or ceiling
openi ng. Provided each escutcheon with necessary set screws.

2.5.11 Fl exi bl e Ball Joint

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

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

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

Joint shall be the carbon steel type with chromiumplated steel balls
capabl e of 360 degree rotation plus 15 degree angul ar flex novenent.
Provide joints with flanged end connecti ons and pressure nol ded conposition
gaskets designed for continuous operation at operating conditions.

2.5.12 Bel | ows Expansi on Joi nt

Rk Ik kb Sk R IR Rk kS e S S b R AR Ik R R R Rk O R I R R R

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

Wiere 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

EE R R R I R I O R I R R R I R I R I R I R R R I R R R R R I R L
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Joint shall be the [guided,] bellows expansion type with internal sl eeves,
external protective covers, and flanged end connections. Bellows shall be
corrugated, [Type 304 stainless steel] [inconel] with reinforced rings.
Joints shall be provided with |imt stops to linit total novenent in both
directions. Joints shall be capable of wi thstanding 10,000 cycles over a
period of 20 years.

.5.13 Si ght Fl ow | ndi cat or

I ndi cator shall be constructed of [stainless steel] [carbon steel] and be

provided with flanged end connections. |I|ndicator shall include an interna
rotating propeller to provide visual flow indication. Indicator housing
shal | include a tenpered gl ass observation port for viewi ng the rotating
propeller. Indicator shall have Buna-N seal s.

2.5.14 Fuel O Meter

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

NOTE: Fuel oil neters are mandatory for all Air
Force fuel oil projects. For each neter indicate
the maximumflow rate to be netered as well as the
al | owabl e pressure drop at the maxi num fl ow rate.

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

Provide volumetric positive displacenent type meter that confornms to

ASTM F 1172, except as nodified herein. Meter shall indicate the fuel oi
flowrate in L/s gpn. Meter shall be provided with overspeed protection
and a water escape hole. |If neter is not nmounted in-line with the piping,
then an appropriate pedestal for nounting shall be provided. Install neter
in accordance with manufacturer's recomrendati ons. Meter shall be capable
of providing a 4-20 mA anal og output signal for the fuel flowrate. [The
out put signals shall be conpatible with the base's existing Energy

Moni toring and Control, System (EMCS). ]

.5.15 Vent Cap

Rk Ik Sk kR IR Rk Ik I S o S kR Rk S R Rk Sk ko kR Ik S kb

NOTE: The aboveground term nation point of a
storage tank's vent piping will be provided with
either a pressure\vacuumrelief valve or a vent
cap. The decision on which itemto use will be
based upon the characteristics of the fuel to be
handl ed (refer to NFPA 30, 30A, and UL 142 as
appl i cabl e).

R IR I S bk S b kS O Rk S kS IR Sk S b R Rk S S bk b S Sk S S

Provi de atnospheric, updraft type cap. Cap shall be constructed of

alum num or carbon steel. Cap shall have an internal brass or bronze

i nsect screen, mninmm 40-mesh. Cap shall prevent rain, snow, or ice from
entering the vent piping.

.6 GENERAL VALVES

Provi de valves that neet the material, fabrication and operating

requi renents of ASME B31.3, except as nodified herein. Valves shall have
fl anged end connections and conformto ASME B16. 34, C ass 150 except as
nodi fied herein. Provide stainless steel stemand trimfor each val ve.
Val ves shal |l have a weat herproof housing. Seats, body seals, and stem
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2.

seal s shall be Viton or Buna-N

a. Carbon Steel Piping. Provide valves with bodies, bonnets, and
covers constructed of cast steel conformng to ASTM A 216/ A 216N

b. Stainless Steel Piping. Provide valves with bodies, bonnets, and
covers constructed of stainless steel conformng to ASTM A 743/ A 743N
Type 304 or 316; or cast steel conform ng to ASTM A 216/ A 216N, G ade
WCB internally plated with nickel or internally el ectrodel ess nicke
pl at ed.

6.1 Swi ng Type Check Val ve

Val ve shall be the full-opening, tilting disc, non-slam sw ng type that
conforns to APl Spec 6D. Discs and seating rings shall be renewabl e

wi thout removing fromthe line. The disc shall be guided and controlled to
contact the entire seating surface.

.6.2 Wafer Type Check Val ve

Val ve shall be the dual -plate, double flanged, wafer type that confornms to
APl Std 594. Wafer type check valves may be provided in lieu of swng
check val ves in piping sizes larger than 100 mr 4 inches. Valve disc shal
be constructed of ASTM A 351/ A 351N, Grade CF8M stainless steel. Val ve
spring, hinge pin, stop pin, and radial-thrust bearing nmaterials shall be
constructed of Type 316 stainless steel

.6.3 Bal | Val ve

Val ve shall be the non-1lubricated, double seated, ball type that conforns
to APl Spec 6D. [Valve shall meet the fire test requirenents of

APl Spec 6FA.] Valve shall operate fromfully open to fully closed with 90
degree rotation of the ball. Valve shall be capable of 2-way shutoff.

Val ve ball shall be constructed of stainless steel. For valves 50 mr 2
inches and | arger, provide full bore type. Valves snaller than 50 mr 2

i nches shall have one piece bodies and shall have a m ni nrum bore not |ess
than 55 percent of the internal cross sectional area of a pipe of the same
nom nal diameter. Balls shall be provided with trunnion type support
bearings for valves 350 mm 14 inches and larger. Provide valves with worm
gear operators, except valves 150 mr 6 inches and smaller may be |ever
operated with a mni mum 10 adj ustabl e positions between fully opened and
fully closed. [Provide valves with body cavity drain and factory-installed
drain valve.]

.6.4 d obe Val ve

Val ve shall conformto ASVE B16. 34, C ass 150.

.6.5 Pl ug Val ve (PTFE Sl eeved Tapered Type)

Val ve shall be the non-lubricated, PTFE sleeved tapered plug type that
conforns to APl Spec 6D. Valve shall have 360 degree port defining lips to
retain the sleeve against deformng into the fl ow passages. Valve shal
provi de abrasi on protection and shall prevent fuel entry behind the

sl eeve. Plug shall operate with a 90 degree turn for closure. For valves
installed in |l oop or distribution piping, provide valve body with a body
cavity drain connecti on.
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2.

6.6 Pl ug Val ve (Doubl e Bl ock and Bl eed Type)

Val ve shall be the non-lubricated, resilient, double seated, trunnion
nounted type with a tapered lift plug capable of 2-way shutoff that
conforns to APl Spec 60. Valve shall have el ectropl ated nickel interiors.
Val ve plug shall be constructed of steel or ductile iron with el ectroplated
ni ckel that is supported on upper and |lower trunnions. Valve sealing slips
shal |l be constructed of steel or ductile iron with Viton seals. Valve
design shall permt sealing slips to be replaced fromthe bottomw th the
val ve nounted in the piping. Mninumbore size shall be 65 percent of the
internal cross sectional area of a pipe of the sanme noninal dianeter

unl ess the manufacturer can show an equival ent or greater flowrate with a
| ower percent internal cross sectional area. Valves 150 mr 6 inches and

| arger shall have renovabl e | ower and bonnet (upper) bushing. Valve shal
have weat her proof, worm gear operators wi th nechanical position

indicators. Indicator flag and shaft shall be nmade of steel

.6.6.1 Val ve Qperation

Val ve shall operate fromfully open to fully closed by rotation of the
handwheel to lift and turn the plug. Maxi mum nunber of turns from ful
close to full open shall be eight. Rotation of the plug toward open shal
lift the plug without wiping the seals and retract the sealing slips so
that clearance is maintained between sealing slips and val ve body.

Rot ati on of the handwheel toward cl osed shall |ower the plug after sealing
slips are aligned with the val ve body and force the sealing slips against
the valve body for positive closure. Wen valve is closed, slips shal
forma secondary fire-safe netal to netal seat on both sides of the
resilient seal

.6.6.2 Pressure Reli ef

Provide plug valve with an automatic thermal relief valve(s) to relieve
pressure buildup in the internal body cavity when the plug valve is

closed. Relief valve shall open at a 172 kPa 25 psi differential pressure,
and di scharge to the throat of and to the upstream side of the plug valve.

.6.6.3 Bl eed Val ve

Provide a manual ly operated bl eed val ve for each plug valve in order to
verify that the plug valve is not |eaking when in the closed position
Provi de di scharge piping so that released liquid fromeach bl eed val ve can
be cont ai ned.

6.7 Pressure Relief Val ve

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

NOTE: Indicate on the drawi ngs the operating
pressure required for each valve. Require a sight
flow indicator to be installed downstream of each
relief valve

Relief valves will typically be placed down stream
of control valves to relieve the pressure buil dup
created when the control valve is closed. Relief
val ves are also used to relieve possible thernma
expansion in a pipe line if no other provisions

exi st.

EE R R R I R I O R I R R R I R I R I R I R R R I R R R R R I R L
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Val ve shall be the fully enclosed, spring | oaded, angle pattern, bal
seated type with Iift lever. Valve shall have corrosion-resistant valve
seats. Val ve stem shall be fully guided between the fully opened and
fully closed positions. Valve shall be factory set to open at the

i ndi cated pressure (plus or nminus ten percent deviation). Valve setpoint
shall be field adjustable within a m ni mumrange of plus or minus 20
percent of the indicated setpoint.

2.6.8 Pressur e\ Vacuum Rel i ef Val ve

EE R I R R R R I R I R I R R I R I R I R I R R I R I R R R R R I R

NOTE: Provi de the aboveground ternination point of
a storage tank's vent piping with either a
pressure\vacuumrelief valve or a vent cap. The
decision on which itemto use will be based upon the
characteristics of the fuel to be handled (refer to
NFPA 30, 30A, and UL 142 as applicable).

I ndicate on the drawi ngs the pressure and vacuum
settings that each valve will be required to
operate. A valve's typically operating pressure is
5.2 kPa (12 oz per in2). A valves's typica
operating vacuumis 215 Pa (0.5 oz per in2).

EZE IR R R R I I R R I I I R R R R R kS R R R I I R I I I R S O

Val ve shall be the pressure\vacuumvent relief type that conforns to NFPA 30.
Val ve pressure and vacuumrelief settings shall be set at the factory.
Pressure and vacuumrelief shall be provided by a single valve. Valve body
shal | be constructed of either cast steel or aluminum Valve trimshall be
stainless steel. Inner valve pallet assenblies shall have a knife-edged
drip ring around the periphery of the pallet to preclude condensation
collection at the seats. Pallet seat inserts shall be of a nateria
conpatible with the fuel specified to be stored. Valve intake shall be
covered with a 40 nesh stainless steel wire screen

2.6.9 Foot Val ve

Rk Rk bk R R IR Rk I kS S S S R R R Rk kb S R R Rk kS I S b S I R o

NOTE: Foot valves are nost commonly used in
conjunction with small underground storage tanks and
renote punping systens (e.g., the punp is not

|l ocated within the tank). The function of the valve
is to hold prinme in the suction line followi ng a
punp shutdown. Foot valves are typically |ocated at
the term nation of the suction line within a tank

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

Val ve shall be the self-activating, double-poppet, shutoff type that
prevents fuel flow fromreversing. Valve shall conformto NFPA 30. Valve
body shall be constructed of either cast steel or aluminum Valve shall be
provided with a mninmum 20 nmesh stainless steel screen on the intake.

Val ve seats shall be the replaceable type. Valve shall be capabl e of
passing through a 75 nm 3 inches pipe or tank flange.

2.6.10 Tank Overfill Prevention Val ve

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

NOTE: Specify these valves only in conbination with
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a gravity unl oadi ng systemthat feeds an underground
storage tank. Do not specify these valves in

conmbi nation with any type of unl oadi ng punp
(including truck mounted punps). Do not specify

t hese val ves in conjunction with aboveground storage
tanks. For pressure filled tanks, refer to UFC

3-460-01 for guidance on overfill protection
EE IR I Ik S I I S S S S I R Rk Ik I S kS kS Ik I kR Sk

Val ve shall be the two-stage, float-activated, shutoff type that is an
integral part of the drop tube used for gravity filling. The first stage
shall restrict the flow of fuel into the tank to approxinmately 0.3 L/s 5 gpm
when the liquid | evel rises above 90 percent of tank capacity. The second
stage shall conpletely stop the flow of fuel into the tank when the liquid

| evel rises above 95 percent of tank capacity. Valve shall be constructed
of the same material as the fill tube.

T PUMPS

Rk Rk kR IR R R I I S o S S I Rk Ik Sk b o R R R R Rk Sk kS S I kb R R b o

NOTE: Indicate the control sequences for punps on
t he draw ngs.
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Punps shall be driven by an expl osion-proof notor for Class I, Division |
G oup D hazardous | ocations as defined in NFPA 70. Punp assenblies shal
be statically and dynamically balanced for all flowrates fromno flowto
120 percent of design flow. Punp notors shall be non-overl oadi ng
throughout their entire punp curve.

.7.1 Subrrer si bl e Punp

Rk Ik kR IR Rk I kI AR Sk R R R R o b Sk R IRk I S b S b

NOTE: Delete this paragraph if di spenser suction
punps are used in place of subnersible punps.
Subrrer si bl e punps nmay be used for both above and
bel owground tanks. Check manufacturer's data since
t hese type punps may only be capable of handling
gasol i ne or diesel fuels.

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

Punp shall be the [single-][multi-]stage, vertical type. Punp and notor
combi nation shall operate totally subnmerged in the product of the storage
tank. Pump shall extend within 150 mr 6 inches of the storage tank
bottom Punp fuel inlets shall be horizontal. Punp nounting shal

conpl etely support both the weight and vibration of the punp. Punp shal
include a steel lifting lug capable of supporting the weight of the entire
punp and notor assenbly. Punp shall include a vertical solid shaft notor,
base mounting flange, horizontal punp discharge, |ow net positive suction
head (NPSH) first stage inpellers, and dynam c and thrust bal anci ng of
impell ers. Punmp shall be accessible for servicing w thout disturbing
connecting piping. Punp baseplate, casing, and bearing housing shall be of
cast iron construction. Punp shall be provided with a stainless steel one
pi ece punp shaft. Internal punp conponents in direct contact with the fue
to be handl ed shall be of conpatible construction. Punp bearings shall be
selected to give a mnimum L-10 rating life of 25,000 hours in continuous
operation. Provide punp with [threaded][flanged] end piping connections.
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7.2 Centrifugal Punp
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NOTE: Appendix A of APl Std 610 all ows | esser

tol erances for punps. These type punps are well
suited for snall applications at a substantial cost
savi ngs. The type of punps specified should be

eval uated by the designer
EE IR I Sk S S I S S S R kS I Rk kI S kI kR Sk

Punp shall be the in-line, split-case, double suction, single stage,
self-primng, centrifugal type. Punp notor shall be nounted horizontal to
the punp housing and be provided with flanged end connections. Punp shal
conformto APl Std 610, [Appendix A/ ] except as nodified herein.

Mechani cal seals within the punp shall be Buna-N or Viton. Punp casing,
bearing housing, and inpeller shall be [close grained cast iron] [stainless
steel ASTM A 743/ A 743N GR CF8M or GR CA6NM or al um num ASTM A 356/ A 356N
GR T6]. Punp shaft shall be stainless steel ASTM A 276 Type 410 or 416.
Punp basepl ate shall be of cast iron construction. Internal punp
components in direct contact with the fuel to be handl ed shall be of
compati bl e construction. Punp bearings shall be selected to give a mni num
L-10 rating life of 25,000 hours in continuous operation. Punp shall be
accessi ble for servicing w thout disturbing connecting piping.

7.3 Rot ary Punps

Rk Ik kR IR Rk I kb S O I ARk Ik Ik b o R R R R Rk kb S I kb S R I R

NOTE: Specify rotary punps for fuel oi

applications, lubricating oil applications, etc.

Maxi mum suction lift for rotary punp will not exceed
34 kPa (10 inches Hg).

Type | refers to electric notor driver. Type |

refers to steamturbine driver. Style Arefers to
the punp shaft in the vertical position. Style B
refers to the punp half in the horizontal position

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

Punp shall conformto FS A-A-50561, Type [I] [II1], Style [A] [B]. Munt
punp and driver on extended base plate. Mtor starters on punps shall be
| ockabl e.

7.4 Punp Control Pane

Panel shall include on and off indication Iights for each punp. Panel
shal | contain an adjustable control |ogic for punp operation in accordance
with the indicated operation. Panel shall also have a manual override
switch for each punp to allow for the activation or deactivation of each

punp.

2.8 FRP CONTAI NMENT SUMP
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NOTE: FRP sunps will be used as a | eak collection
poi nt in bel owground secondarily contained piping
systems. In this application, sunps will be used in
conmbination with | eak sensors to nakeup the

bel owground pi pe nonitoring system
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Sunps nay al so be used at |ow drain points, high
vent points, and at aboveground to bel owground
transitions. In addition, sunps may al so be used to
house bel owground val ves or equi prent.

I ndicate on the drawi ngs the size, |ocation, and

depth required for each FRP contai nnent sunp
ER R IR R I R R R R I I I R R R R I I I R R R R I I R R R R R I I I R O S I I I I S S kI R I I O

Sunp shall be constructed of fiberglass reinforced plastic (FRP) that is
chemically conpatible with the fuels to be handled. Do not connect sunp in
any way to the manway cover or concrete above. Cap the top of each

contai nment sunp with a [friction fit] [watertight] access cover

Construct cover of the sane material as the sunp. Cover shall have a

m ni mum di ameter of 550 mr 22 inches. Cover shall be easily renovabl e

t hrough the manway above.

a. Rainfall drainage shall not drain into a sunp. Sunp shall be
capabl e of withstandi ng underground burial |oads to be encountered.
Cont ai ner shall have a mnimur 19 L 5 gal fuel storage capacity.
Cont ai ner shall not contain any type of drain.

b. The sides of a contai nnent sunp shall allow the penetration of
carrier pipes, exterior containment pipes, conduits, and vapor pipes as
requi red. Boot or seal penetrations in the containment sunp sides to
ensure that liquid will not escape fromthe sunp in the event that the
liquid level within the sunp rises above the pipe penetration. Provide
boots and seals that are chem cally conpatible with the fuel to be
handl ed and that are water resistant to the influx of ground water.
Boots and seal s shall be designed and installed to accommpdate the
antici pated anmount of thernal expansion and contraction in the piping
system

2.9 ACCESSORI ES
2.9.1 Concrete Anchor Bolts

Concrete anchors shall conformto ASTM A 307, G ade C, hot-dipped
gal vani zed.

2.9.2 Bolts and Studs
Carbon steel bolts and studs shall conformto ASTM A 307, G ade B,
hot - di pped gal vani zed. Stainless steel bolts and studs shall conformto
ASTM A 193/ A 193N, Cass 2, Gade 8.
2.9.3 Nut s
Carbon steel nuts shall conformto ASTM A 563, G ade A, hex style,
hot - di pped gal vani zed. Stainless steel nuts shall conformto
ASTM A 194/ A 194N, Grade 8.
2.9.4 Washers
Provide flat circular washers under each bolt head and each nut. Washer
materials shall be the same as the connecting bolt and nut. Carbon stee

washers shall conformto ASTM F 844, hot-di pped gal vani zed. Stainl ess
steel washers shall conformto ASTM A 194/ A 194N, Grade 8.
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2.9.5 Pol yt etraf | uor oet hyl ene (PTFE) Tape
Tape shall conformto ASTM D 3308
2.9.6 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, confornming to
ASTM A 53/ A 53N, [Schedul e 30] [Schedul e 20] [Standard weight]].

2.9.7 Buried Uility Tape

Provi de detectable aluminumfoil plastic-backed tape or detectable nmagnetic
plastic tape for warning and identification of buried piping. Tape shal
be detectable by an el ectronic detection instrunment. Provide tape in
mnimunr 75 mr 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 shall be at
least 25 mm 1 inch high and shall state as a mninum "BURI ED JET FUEL
Pl PI NG BELOWN . Provi de permanent code and letter coloring that is
unaf f ected by noi sture and ot her substances contained in trench backfil
mat eri al .

2.10 FI NI SHES

Ship, store, and handle coating materials as well as apply and cure
coatings in accordance with SSPC PA 1.

2.10.1 Exterior Coating, Direct Buried Piping
2.10.1.1 Factory Coati ng
Provi de direct buried pipe and piping components with a factory-applied,
adhesi ve undercoat and continuously extruded plastic resin coating in
accordance with NACE SP0185 or AWM C215; minimumthickness of plastic
resin shall be 36 mls for pipe sizes 150 mr 6 inches and | arger.
2.10.1.2 Grth Wlds
Coat girth welds using one of the follow ng processes.
a. Heat shrink sleeves in accordance with AWM C216
b. WAx tape coatings in accordance with AWM C217
c. Cold applied tape coatings in accordance with AWM C209
2.10.1.3 Damaged Coati ngs

Repai r danmaged coating areas using one of the follow ng processes.

a. Wax tape coatings in accordance with AWM C217
b. Cold applied tape coatings in with AW C209

2.10.1.4 Rock Shield
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NOTE: Specify rock shields where select fill is not
avai l abl e and the possibility of damage from rock
fill exists. Delete this paragraph if not

appl i cabl e.
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Provide a m nimun 10 nr 3/8 inch thick perforated rock shield around buried
pi ping. Rock shield shall consist of a polyethylene outer surface bonded
to a closed cell foamsubstrate with uniform perforations intended for use
with cathodic protection systens. Rock shield shall overlap on itself no

l ess than 150 mr 6 inches. Secure rock shield tightly to the pipe using
either strapping tape or plastic ties. Air filled cell type rock shields
are prohibited.

2.10.2 Exterior Coating, Aboveground Piping
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NOTE: Piping identification as required by the
usi ng agency will be devel oped and inserted in
either Section 09 97 13.27 or 09 90 00 as applicable.

For Air Force Installations, piping will be
col or-coded in accordance with Attachnment 4 of AFM
88- 15.

Specify exterior, aboveground coatings per Section
09 97 13.27 if SSPC QP 1 contractor certification is
required for any other coatings on the project.
Specify Section 09 97 13.27 if nore than 500 square
feet of piping is to be coated. Section 09 90 00
may be specified for other situations. |f Section
09 90 00 is specified, consider choosing the option
for the contractor to be certified to SSPC QP 1, as
certified contractors are likely to have nore

experi ence working around fuel facilities.
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Coat the exterior of aboveground steel piping, flanges, fittings, nuts,
bolts, washers, valves, and piping conponents, as defined in this
specification, in accordance with [Section 09 97 13.27 EXTERI OR COATI NG OF
STEEL STRUCTURES] [ Section 09 90 00 PAINTI NG GCENERAL].

2.10.3 New Equi prrent and Comnponent s

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

For Army 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 environnments.
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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 shall withstand [125] [500] hours exposure to the salt spray
test specified in ASTM B 117. For test acceptance, the test speci nen shal
show no signs of blistering, winkling, cracking, or |oss of adhesion and
no sign of rust creepage beyond 3 nmr 1/8 inch on either side of the scratch
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mark i medi ately after conpletion of the test.] For equi prent and
component surfaces subject to tenperatures above 50 degrees C 120 degrees F
the factory coating shall be appropriately designed for the tenperature
servi ce.

2.10.3.2 Fiel d Painting
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NOTE: Specify exterior, aboveground coatings per
Section 09 97 13.27 if SSPC QP 1 contractor
certification is required for any other coatings on
the project. |If Section 09 90 00 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.
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Painting required for surfaces not otherw se specified shall be field

pai nted as specified in [Section 09 97 13.27 EXTERI OR COATI NG OF STEEL
STRUCTURES] [ Section 09 90 00 PAINTI NG GENERAL]. Do not paint stainless
steel and al um num surfaces. Do not coat equi pment or conponents provided
with a conplete factory coating. Prior to any field painting, clean
surfaces to renove dust, dirt, rust, oil, and grease.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
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NOTE: Show bel owground val ves, flanges, air vents
and drains to be installed in a contai nment sunp or
manhol e as required. Never require these itenms to
be direct buried.

During design, |layout equi pment and conponents to
al | ow adequat e access for routine maintenance. Do
not rely solely on the Contractor to make these
judgnments. Show access doors where applicable for
nmai nt enance.

Indicate all netal-to-FRP connection points on the
drawi ngs. Show fl anged connecti ons between FRP pi pe
and netal pipe with the metal pipe anchored within
1.5 m(5 ft) of the connection. Metal-to-FRP
connections should not be direct buried, but should
be housed in a containment sunp.
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Installation, workmanshi p, fabrication, assenbly, erection, exam nation,

i nspection, and testing shall be in accordance with ASVE B31.3 and NFPA 30,
except as nodified herein. Safety rules as specified in NFPA 30 shall be
strictly observed. Never direct bury threaded connections, socket wel ded
connections, unions, flanges, valves, air vents, or drains. Install all
work so that parts requiring periodic inspection, operation, naintenance,
and repair are readily accessible.
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3.

3.

3

1.1 Punps

Properly level, align, and secure punps in place in accordance wth

manuf acturer's instructions. Support, anchor, and guide so that no strains
are inposed on a punp by weight or thernmal novenent of piping. [Provide

fl oor-nounted punps with nmechanical vibration isolators or a vibration

i sol ation foundation.]

1.2 Pi pi ng
R S I R Sk b b S S I b b I O R R S I S O S O S O I O S b S S

NOTE: For bel owground pi ping, indicate on the

drawi ngs the mini num required piping slope for each
pi pi ng run (suggest using 25 mmper 15 m (1 inch per
50 ft).
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.1.2.1 Cener a

Thoroughly clean pipe of all scale and foreign matter before the piping is
assenbl ed. Cut pipe accurately to measurements established at the jobsite,
and worked into place without springing or forcing. Cut pipe square and
have burrs renoved by reaming. Install pipe to pernit free expansi on and
contraction w thout causing danage to the building structure, pipe, joints,
or hangers. Cutting or other weakening of the building structure to
facilitate piping installation will not be permtted without witten
approval .

a. Use reducing fittings for changes in pipe sizes. Install equipnent
and piping into space allotted and al |l ow adequate acceptabl e cl earances
for installation, replacenent, entry, servicing, and nai ntenance.
Provide electric isolation fittings between dissimlar nmetals. Instal
pi pi ng straight and true to bear evenly on supports. Piping shall be
free of traps, shall not be enbedded in concrete pavenent, and shal
drain as indicated. Make changes in direction with fittings, except

t hat bendi ng of pipe 100 mr 4 inches and smaller will be permitted,
provi ded a pipe bender is used and wi de sweep bends are fornmed.
Mtering or notching pipe or other simlar construction to form el bows
or tees will not be permtted.

b. The centerline radius of bends shall not be less than 6 dianeters
of the pipe. Bent pipe showi ng kinks, winkles, flattening, or other
mal formations will not be accepted. Wen work is not in progress,
securely close open ends of pipe and fittings with an expandabl e pipe
plug so that water, earth, or other substances cannot enter the pipe or
fittings. For belowground piping, the full length of each pipe shal
rest solidly on the underlying pipe bed.

3.1.2.2 FRP Pi pi ng

Install FRP pipe in accordance with manufacturer's instructions.

3.1.2.3 Exterior Contai nment Piping System

Install exterior containnent piping in accordance with nmanufacturer's
instructions. Do not assenble joints in an exterior contai nment piping
systemuntil the successful conpletion of the tests defined in paragraph
FI ELD QUALI TY CONTROLS
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3.1.2. 4 Wl ded Connecti ons

Unl ess ot herwi se indicated on the drawi ngs, pipe joints shall be wel ded.
Construct branch connections with welding tees or forged wel ding branch
outlets. Do not weld stainless steel pipe to carbon steel pipe.

3.1.2.5 Thr eaded End Connecti ons
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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 required a threaded end connection
to be direct buried.
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Provi de t hreaded end connections only on piping 50 mr 2 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 shall show after the
joint is tighten.

3.1.2.6 Brazed Connecti ons

Provi de brazing in accordance with AW BRH, except as nodified herein.
During brazing, fill pipe and fittings with a pressure regulated inert gas
such as nitrogen, to prevent the formation of scale. Before brazing copper
joints, clean both the outside of the tube and the inside of the fitting
with a wire fitting brush until the entire joint surface is bright and
clean. Do not use brazing flux. Renpove surplus brazing material at al
joints. Support piping prior to brazing and do not be spring or force

pi pi ng.
3.1.2.7 Exi sting Piping Systens
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NOTE: Delete this paragraph if connections to

exi sting piping systenms are not required. Indicate
on the drawi ngs the approxi mate | ocation of each
connection poi nt between new and exi sting piping
syst ens.
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No interruptions or isolation of an existing fuel handling service or
system shall be perforned unl ess the actions are approved by the
Contracting Officer. Performinitial cutting of existing fuel pipe with a
mul tiwheel pipe cutter, using a nonflamuable lubricant. After cut is nade,
seal interior of piping with a gas barrier plug in accordance wth

APl BULL 2209. Purge interior of piping with carbon di oxide or nitrogen
prior to perform ng any wel di ng process.

3.1.3 Bol t ed Connecti ons

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

pi pi ng conponents, valves, and equi pnent) use stainless steel bolts or
studs, nuts, and washers. For each bolted connection of carbon stee
conponents, use carbon steel bolts or studs, nuts, and washers. Extend
bolts, or studs, no less than two full threads beyond their corresponding
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nut when tightened to the required torque. Prior to installing nuts, apply
a conpatible anti-seize compound to the male threads.

3.1. 4 Fl anges and Uni ons

Except where threaded end connections and/or unions are indicated, provide
flanged joints in each line imredi ately preceding the connection to a piece
of equiprment or material requiring nmaintenance such as punps, genera

val ves, control valves, strainers, and other simlar itens and as
indicated. Assenble flanged joints square and tight with nmatched fl anges,
gaskets, and bolts. [Use flanged connections between FRP pi pe and net al
pipe with the netal pipe anchored within 1.5 m 5 ft of the connection.]

For flanges, provide washers under each bolt head and nut. Torque wenches
shall be used to tighten all flange bolts to the torque recommended by the
gasket manufacturer. Tightening pattern shall be as recommended by the
gasket manufacturer. Use anti-seize conpound on threads for stainless
steel bolts.

3.1.5 Fl ange Protectors

Provide flange protectors [on each electrically isolating flange
connection][on each flanged end connection, including valves and

equi pnent ] [where indicated on the drawings]. |[Fill the flange cavity of
electrically isolating flange connections with a corrosion inhibitor type
grease. |

3.1.6 Val ves

Install isolation plug or ball valves on each side of each piece of

equi pnent, at the midpoint of |ooped mains, and at any other points

i ndi cated 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.

3.1.7 Air Vents

Provide [ ] [50 nmm [2 inches] air vents at all high points and where
indicated to ensure adequate venting of the piping system

3.1.8 Si ght Fl ow | ndi cat or

Mount indicator rolled one bolt hole to prevent freeze danage from
rai nwat er accunul ati on on viewi ng window. Install a sight flow indicator
downstream of each relief valve

3.1.9 Dr ai ns

Provide [ ] [40 nmm [1-1/2 inches] drains at all |ow points and where
i ndi cated to ensure conplete drai nage of the piping. Drains shall be
accessi bl e, and shall consist of nipples and caps or plugged tees unless
ot herw se indi cat ed.

3.1.10 Fl exi bl e Pi pe Connectors
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NOTE: Fl exi bl e pi pe connectors will be provided
where required to absorb expansi on and contraction
i solate vibration, absorb noise, conpensate offset
noti on, absorb continuous flexing, and relieve

SECTION 33 52 10 Page 39



equi prent from pi ping stresses. \Where flexible pipe
connectors are needed to correct lateral, parallel
and angul ar nisalignnent, their use will be linmted
to maxi num of fset as recommended, in witing, by the
manuf act urer.
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Attach connectors to conmponents in strict accordance with the | atest
printed instructions of the manufacturer to ensure a vapor tight joint.
Hangers, when required to suspend the connectors, shall be of the type
recommended by the flexible pipe connector nmanufacturer and shall be
provided at the intervals recomended.

1,11 Bel | ows Expansion Joints

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

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

.1.12 Ther monet er s
Provide thernmoneters with separabl e sockets. |Install separable sockets in
pipe lines in such a manner to sense the tenperature of flowing fluid and

m nimze obstruction to fl ow

.1.13 Pi pe Sl eeves

Provi de a pi pe sleeve around any pipe that penetrates a wall, floor, or
crosses under a roadway. Do not install sleeves in structural nenbers
except where indicated or approved. Install pipe sleeves in nasonry

structures at the time of the masonry construction. Sleeves shall be of
such size as to provide a mninumof 12 mr 1/2 inch all-around cl earance
bet ween bare pipe and the sleeve. Align sleeve and piping such that the
pipe is accurately centered within the sleeve by a nonconductive centering
el ement. Securely anchor the sleeve to prevent dislocation. C osure of
the space between the pipe and the pipe sleeve shall be by nmeans of a
mechani cal | y adj ustabl e segmented el astomeric seal. The seal shall 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. For roadway crossings, pipe sleeves shall be continuous for the
entire crossing as well as extend a minimumof 150 mr 6 inches beyond both
sides of the crossing. Seal around sl eeves that penetrate through val ve or
fuel related pits with a Buna-N casing seal. Seal around sleeves 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 fl oors as specified in Section 07 84 00

FI RESTOPPI NG,

.1.14 Escut cheons

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.

.1.15 Punps

Properly level, align, and secure punps in place in accordance wth
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manuf acturer's instructions. Support, anchor, and guide so that no strains
are inposed on a punp by weight or thermal nmovement of piping. [Provide

fl oor-nmounted punps with mechanical vibration isolators or a vibration

i solation foundation.]

3.1.16  Access Panels
Provi de access panels for all conceal ed val ves, vents, controls, and itens
requiring inspection or maintenance. Access panels shall be of sufficient
size and |l ocated so that the concealed itenms may be serviced and nmi nt ai ned
or conpletely renoved and replaced. Provide access panels as specified in
Section 05 50 13 M SCELLANEQUS METAL FABRI CATI ONS

3.1.17 Buried Utility Tape

Bury tape with the printed side up at a depth of 300 nmr 12 i nches bel ow t he
top surface of earth or the top surface of the subgrade under pavenents.

3.1.18 Franmed | nstructions

Framed instructions shall include equipnent |ayout, wiring and contro
di agrans, piping, valves, control sequences, and typed condensed operation
instructions. The condensed operation instructions shall include

preventati ve mai ntenance procedures, nethods of checking the systemfor
normal and safe operation, and procedures for safely starting and stopping
the system Frane under glass or laminated plastic the framed instructions
and post where directed by the Contracting Oficer. Post the franmed
instructions before the system perfornmance tests.

3.2 Pl PE HANGERS AND SUPPORTS
Install hangers with a maxi num spacing as defined in Table 1 bel ow, except
where indicated otherwise. |In addition to nmeeting the requirenents of
Table 1, provide additional hangers and supports where concentrated piping
| oads exist (e.g., valves).

Tabl e 1. Maxi num Hanger Spacing

Nom nal Pi pe 25 and

Size (M) Under 40 50 80 100 150 200 250 300
Maxi mum Hanger

Spaci ng (neters) 2 2.75 3 3.5 4.25 5 5.75 6.50 7.0
Nom nal Pi pe One and

Si ze (I nches) Under 1.5 2 3 4 6 8 10 12

Maxi mum Hanger
Spacing (ft) 7 9 10 12 14 17 19 22 23

3.2.1 Sei sm ¢ Requirenents
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NOTE: I nclude applicable seisnic 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 PROTECTI ON FOR M SCELLANEQUS

EQUI PMENT and [ 13 48 00.00 10 SEI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT] [
22 05 48.00 20 MECHANI CAL SOUND, VI BRATION, AND SEI SM C CONTROL] and as
shown on the drawi ngs. Structural steel required for reinforcenent to
properly support piping, headers, and equi pnent but not shown shall be
provi ded under this section. Mterial used for support shall be as

speci fied under Section 05 12 00 STRUCTURAL STEEL.

. 2.2 Structural Attachnents

Provi de attachnments to building structure concrete and nasonry 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 masonry anchors for overhead
applications of ferrous materials only. Structural steel brackets required
to support piping, headers, and equi pnent, but not shown, shall be provided
under this section. Material used for support shall be as specified under
Section 05 12 00 STRUCTURAL STEEL.

.3 FI ELD QUALI TY CONTROLS
. 3.1 Syst em Conmmi ssi oni ng

Syst em commi ssi oni ng shall conformto Section 33 08 55 COWM SSI ONI NG OF
FUEL FACI LI TY SYSTEMS

.3.2 Tests

Furni sh | abor, materials, equipnent, electricity, repairs, and retesting
necessary for any of the tests required herein. Performpiping test in
accordance with the applicable requirenents of ASVE B31l.3 except as

nodi fied herein. To facilitate the tests, various sections of the piping
system may be isolated and tested separately. Were piping sections

term nate at flanged val ve points, close the Iine by nmeans of blind flanges
inlieu of relying on the valve. Provide tapped flanges to allow a direct
connection between the piping and the air conpressor and/or pressurizing
punp. Use tapped flanges for gauge connections. Taps in the pernanent
line will not be permitted. Gauges will be subject to testing and
approval. Provide provisions to prevent displacenent of the piping during
testing. Keep personnel clear of the piping during pneumatic testing.

Only aut horized personnel shall be permitted in the area during pneunmatic
and hydrostatic testing. |solate equi pnment such as punps, tanks and neters
fromthe piping systemduring the testing. Do not exceed the pressure
rati ng of any conmponent 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 shall 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.

.3.2.1 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 confirm holiday-free coating. Text shal
include all existing underground piping exposed for this project.
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3.3.2.2 Prelimnary Pneumatic Test

Apply a 170 kPa 25 psig pneurmatic test to product piping. Mintain 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.

3.3.2.3 Fi nal Pneumatic Test

Foll owing the prelimnary pneunatic test, apply a 345 kPa 50 psig pneumatic
test to all product piping and hold for a period not |ess than 2 hours.
During the test period, there shall be no drop in pressure in the pipe
greater than that allowed for thermal expansion and contraction.

Di sconnect the pressure source during the final test period. |If |eaks are
di scovered, repair the | eaks accordingly and retest.

3.3.2.4 Hydrostatic Test

Hydrostatically test product piping with the fuel to be handled to the

| esser of 1-1/2 tines operating pressure or 1896 kPa 275 psig in accordance
with APl RP 1110. Miintain the pressure within the piping for 4 hours with
no | eakage or reduction in gauge pressure. |If leaks are discovered, repair
the | eaks accordingly and retest.

3.3.2.5 Exterior Contai nment Piping Tests

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

NOTE: Delete this paragraph if exterior contai nnent
pi ping is not specified.
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Apply a m ni mrum pneunatic pressure of 35 kPa 5 psig to the exterior

contai nment piping. Mintain the pressure for at least 1 hour while
soapsuds or equivalent materials are applied to the exterior of the

pi ping. Wile applying the soapsuds, visually inspect the entire run of

pi pi ng, including the bottom surfaces, for |eaks (bubble formations).
Repair | eaks di scovered in accordance with manufacturer's instructions and
retest. Performtesting in conpliance with the manufacturer's published
installation instructions.

3.4 SYSTEM PERFORMANCE TESTS
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NOTE: |If applicable, edit Section 33 08 55 to
i nclude the follow ng.

a. Verify vent piping is clear of debris and each
pressure/vacummrelief vent is operating properly.

b. Vapor recovery systens perforns as designed.

c. Dispensing units are operational and perforns

as designed.
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Tests shall conformto Section 33 08 55 COVWM SSI ONI NG OF FUEL FACILITY
SYSTENMS.
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3.

5 DEMONSTRATI ONS

Conduct a training session for designated Governnment personnel in the
operation and nmai ntenance procedures related to the equi pnment/systens
specified herein. Include pertinent safety operational procedures in the
session as well as physical denonstrations of the routine naintenance
operations. Furnish instructors who are fanmiliar with the

instal l ati on/ equi pent/systens, both operational and practical theories,
and associ ated routine nmai ntenance procedures. The training session shal
consist of a total of [ ] hours of normal working tinme and shall start
after the systemis functionally conpleted, but prior to final system
acceptance. Submit a letter, at |east 14 working days prior to the
proposed training date, scheduling a proposed date for conducting the
onsite training.

-- End of Section --
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