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NOTE: This gui de specification covers the
requirenents for direct fueling systens for aircraft
i ncludi ng helicopters.

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

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

Comment 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 subnmitted as
a Citeria Change Request (CCR)

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

PART 1 GENERAL

1.1 REFERENCES

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

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
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
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t he 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.

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

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.

AMVERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO HB- 17 (2002; Errata 2003; Errata 2005) Standard
Speci fications for H ghway Bridges

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABVR)

ABMA 7 (1995; R 2001) Shaft and Housing Fits for
Metric Radial Ball and Roller Bearings
(Except Tapered Roller Bearings)
Conform ng to Basic Boundary Pl an

AVERI CAN PETROLEUM | NSTI TUTE ( API)

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

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

APl Spec 1581 (2002; Addenda 2006) Specifications and
Qualification Procedures for Aviation Jet
Fuel Filter/ Separators

APl Spec 5L (2007; Errata 2009) Specification for Line
Pi pe
APl Spec 6D (2008; Errata 2008; Errata 2008; Errata

2009; Addendum 2009) Specification for
Pi pel i ne Val ves

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

APl Std 1529 (2005) Avi ation Fueling Hose and Hose
Assenbl i es

APl Std 594 (2004) Check Valves: Wafer, Wafer-Lug and

Doubl e- Fl anged Type

APl Std 607 (2005; Errata 2008) Fire Test for
Soft - Seated Quarter-Turn Val ves

APl Std 609 (2004) Butterfly Valves: Double Flanged,
Lug- and- Waf er Type
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APl Std 610 (2004) Centrifugal Punps for Petrol eum
Petrochem cal, and Natural Gas |ndustries

AMERI CAN SCOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)
ASNT RP SNT-TC- 1A (2006) Recommended Practice
AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAR)
AWM C203 (2008) Coal -Tar Protective Coatings and
Li nings for Steel Water Pipelines - Enanel
and Tape - Hot- Applied
AMERI CAN VELDI NG SOCI ETY ( AWS)

AWS A5. 1/ A5. 1M (2004; Errata 2004) Carbon Stee
El ectrodes for Shielded Metal Arc Wl ding

AWS A5. 10/ A5. 10M (1999; R 2007) Bare Al um num and Al umi num
Al l oy Wl ding El ectrodes and Rods

AWS A5. 4/ A5. 4M (2006) Stainless Steel Electrodes for
Shi el ded Metal Arc Wl ding

ASME | NTERNATI ONAL ( ASMVE)

ASME B16. 11 (2009) Forged Fittings, Socket-Welding and
Thr eaded

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

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

ASME B16. 34 (2009) Vvalves - Flanged, Threaded and
Wl di ng End

ASME B16. 39 (2009) Standard for Malleable Iron
Threaded Pi pe Unions; Casses 150, 250,
and 300

ASME B16. 5 (2009) 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

ASME B31. 3 (2008) Process Piping

ASME B40. 100 (2005) Pressure Gauges and Gauge

At tachment s

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

ASME BPVC SEC VIII D1 (2007; Addenda 2008) Boil er and Pressure
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

Vessel Code; Section VIII, Pressure
Vessel s Division 1 - Basic Coverage

ASTM | NTERNATI ONAL (ASTM

167

181/ A 181M

182/ A 182M

193/ A 193M

194/ A 194M

216/ A 216M

234/ A 234M

269

276

307

312/ A 312M

356/ A 356M

358/ A 358M

(1999; R 2009) Standard Specification for
St ai nl ess and Heat - Resi sting

Chromi um Ni ckel Steel Plate, Sheet, and
Strip

(2006) Standard Specification for Carbon
St eel Forgings, for General -Purpose Piping

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

H gh- Tenperature Service

(2009) Standard Specification for
Al l oy-Steel and Stainless Steel Bolting
Materials for Hi gh-Tenperature Service

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

H gh- Pressure or Hi gh-Tenperature Servi ce,
or Both

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

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

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

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

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

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

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

(2008a) Standard Specification for
El ectri c- Fusi on- Wl ded Austenitic
Chromi um Ni ckel Alloy Steel Pipe for
H gh- Tenperature Service and General
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

ASTM D

ASTM D

ASTM E

ASTM F

ASTM F

36/ A 36M
403/ A 403M
53/ A 53M
733

743/ A 743M
241/ B 241M
26/ B 26M
345/ B 345M
687

33/ C 33M
229

5677

94

1199

1200

Appl i cations

(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

(2003el1; R 2009) Standard Specification
for Wel ded and Seamnl ess Carbon Steel and
Austenitic Stainless Steel Pipe Nipples

(2006) Standard Specification for
Castings, I|ron-Chrom um

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

(2002) Standard Specification for Al um num
and Al um num Al |l oy Seam ess Pi pe and
Seanl ess Extruded Tube

(2009) Standard Specification for
Al umi num Al | oy Sand Casti ngs

(2002) Standard Specification for Al um num
and Al um num Al |l oy Seam ess Pi pe and

Seanl ess Extruded Tube for Gas and Q|
Transm ssion and Distribution Piping

Syst ens

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

(2008) Standard Specification for Concrete
Aggr egat es

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

(2005) Fiberglass (d ass-Fi ber-Reinforced
Ther nosetti ng- Resin) Pipe and Pi pe
Fittings, Adhesive Bonded Joint Type, for
Avi ation Jet Turbine Fuel Lines

(2004) Radi ographi c Exam nati on

(1988; R 2004) Cast (Al Tenperatures and
Pressures) and Wl ded Pipe Line Strainers
(150 psig and 150 degrees F Maxi nmun)

(1988; R 2004) Fabricated (Wl ded) Pipe
Li ne Strainers (Above 150 psig and 150
degrees F)
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ASTM F 436 (2009) Hardened Steel Washers

ASTM F 436M (2009) Hardened Steel Washers (Metric)

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

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

NACE

NACE

NACE

NEMA

NEMA

NFPA

NFPA

NFPA

and Supports - Selection and Application
NACE | NTERNATI ONAL ( NACE)

RP0274 (2004) Hi gh Voltage Electrical Inspection
of Pi peline Coatings

SP0169 (2007) Control of External Corrosion on
Under ground or Subnerged Metallic Piping
Syst ens
SP0185 (2007) Extruded, Polyolefin Resin Coating
Systens with Soft Adhesives for
Under ground or Subnerged Pipe
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

250 (2008) Enclosures for Electrical Equipnent
(1000 Vol ts Maxi num

M5 1 (2007; Errata 2008) Standard for Mtors
and Cenerators

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

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

407 (2007; Errata 2007; AVMD 1 2007; AMD 2
2008) Standard for Aircraft Fuel Servicing

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

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

SAE AMS3275 (2009; Rev C) Sheet, Acrylonitrile

But adi ene (NBR) Rubber and Non- Asbest os
Fi ber Fuel and G| Resistant

SAE AS5877 (2007; Rev A) Aircraft Pressure Refueling

Nozzl e

SAE J514 (2004) Hydraulic Tube Fittings
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1.

1.

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC SP 6 (2007) Commercial Blast Ceaning

U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- PRF- 52747 (Rev F) Nozzle Assenbly, dosed-Circuit
Ref uel i ng, Standard and Arctic Service

M L- PRF- 52748 (Rev F; Notice 1) Nozzle, Adapter,
Cosed-Circuit to Gavity Fill, Standard

and Arctic Service

M L- PRF- 81380 (Rev E) Filter/Mnitor, Contamni nation,
Avi ation Fuel Dispensing System

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

Cl D A- A-50696 (Basic) Reels, Static Discharge,
Groundi ng, 50 and 75 Foot Cabl e Lengths

UNDERWRI TERS LABORATORI ES (UL)

UL 567 (2003; Rev thru Qct 2004) Energency
Br eakaway Fittings, Swi vel Connectors and
Pi pe- Connection Fittings for Petrol eum
Products and LP-Gas

UL 674 (2003; Rev thru Aug 2008) Standard for
El ectric Mdtors and CGenerators for Use in
Di vision 1 Hazardous (C assified) Locations

UL 698 (2006) Industrial Control Equipnent for
Hazar dous (Cl assified) Locations

UL 886 (1994; Rev thru Nov 2005) Qutlet Boxes and
Fittings for Use in Hazardous (C assified)
Locati ons

2 SYSTEM DESCRI PTI ON

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

NOTE: This specification will be used in
conjunction with the Naval Facilities Engineering
Command ( NAVFAC) Definitive Drawi ngs 1403985 and
1403986, Standard Design 78-24-27 "Standard Fueling
Systens; Aboveground Vertical Steel Tanks with

Fl oati ng Pans and Fi xed Roofs", and the M L-HDBK
1022 "Petrol eum Fuel Facilities". |Include in this
specification any additional equi prent/devices
necessary to neet state and | ocal regul ations.

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

2.1 Cener al

Thi s specification section defines the provisions necessary for a conplete
and totally functional aviation fueling systemfor direct fueling of
aircraft including helicopters. These systens shall be capabl e of
refueling aircraft while engines are [stopped] [either stopped or idling].
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1.2.2 Fuel Supply

Fuel required for the flushing, cleaning, and testing of materials,

equi pnent, piping, neters, punps, instrunents, etc., as specified in this
section will be provided by the Contracting Officer. The Contracting
Oficer will also furnish the operators, equipnent, and services as
necessary for filling the systemis fuel storage tanks. Provide the |abor,
equi prrent, appliances, and materials as required for the flushing,
cleaning, and testing operations. Systens shall not be flushed, cleaned,
or tested with any fuel or liquid not intended for final system operation.
Fuel used in the systemshall remain the property of the Governnent. Fuel
shortages not attributable to nornal handling | osses shall be reinbursed to
the CGovernment.

1.3 SUBM TTALS

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

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

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

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

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

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

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

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

SD- 02 Shop Drawi ngs
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Avi ation Fueling Systen[; CI[; G [___ 11

Detail drawi ngs including a conplete lIist of equipnent and
mat eri al s.

Leak Detection for Underground Piping[; CGI[; G [___ 11

Detail drawi ngs of the entire | eak detection systemincluding a
conplete list of equipnent and nmaterials.

SD- 03 Product Data
Standard Products[; C[; G [_____ 11

Manuf acturer's standard catal og data giving the brand names and
catal og nunbers of all materials, fueling equi pnment, accessories,
and pi pi ng conponents in sufficient detail to denonstrate conplete
speci fication conpliance.

Spare Parts Data
Spare parts data for each different item of equi pnent specified.
Installation

The manufacturer's installation instructions and procedures for
the fueling equi pmrent, accessories, and piping conponents.

Franmed | nstructions

Franmed instructions for posting, at least 2 weeks prior to
construction conpl etion.

Leak Detection for Underground Piping

Leak detection systemdiagranms for posting, at |east 2 weeks
prior to construction conpletion, which include distance nmarkings
such that alarmindications can be correlated to | eak location in
plan view if a cable detection systemis used. The diagrans shal
i nclude a piping and wiring display map with schenmatic di agrans
fromthe | eak detection system manufacturer. The diagrans shal
be framed under glass or laminated plastic and be posted where
i ndi cated by the Contracting Oficer

Experi ence

A letter listing prior projects, the date of construction, a
poi nt of contact for each prior project, the scope of work of each
prior project, and a detailed list of work perforned. The letter
shal | al so provide evidence of prior manufacturer's training,
state licensing, etc.

Wl di ng
Aletter listing the qualifying procedures for each welder. The
letter shall include supporting data such as test procedures used,

what was tested to, etc. and a list of the names of all qualified
wel ders and their identification synbols.
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Radi ographic Piping Tests[; C[; G |

A letter, prior to perform ng any radi ographic pipe test,
identifying the conmercial or testing |aboratory responsible for
performng the test. The letter shall define the | aboratory's
qualifications and previously related job experience.

Verification of D nensions

A letter stating the date the site was visited and a listing of
al | discrepanci es found.

Fuel Supply

Aletter, at least [120] [__ ] days prior to fuel delivery,
stating the anmount of fuel required for testing, flushing,
cl eaning, or startup of the system The letter shall define the
requi red dates of each fuel delivery necessary.

Factory Tests

A schedule, at least [2] [___ ] weeks prior to the factory
tests, which identifies the date, tine, and | ocation for the tests.

Tests

Aletter, at least [10] [__ ] working days in advance of each
test, advising the Contracting Officer of the test. |Individua
letters shall be subnmitted for the piping tests, the equi pnent
tests, and the system performance tests.

Denonstrati ons

Aletter, at least 14 working days prior to the proposed
training date, scheduling a proposed date for conducting the
onsite training.

SD- 04 Sanpl es
Syst em Fl ushi ng

Fuel sanples, prior to any flushing procedures, taken fromthe
transfer piping, punp house piping, fueling |loop supply and return
pi pi ng, supply and return piping to the operating tanks, product
recovery piping, and each pantograph. Each sanple shall be
clearly identified according to the location fromwhich it was
taken. The Contracting Officer will have a prelininary
contami nation test performed on the sanples. The Government will
be responsible for the expense of the test.

Fl ushi ng Accept ance

Fuel sanples, follow ng flushing procedures but prior to
cl eaning, taken fromthe transfer piping, punp house piping,
fueling | oop supply and return piping, supply and return piping to
the operating tanks, product recovery piping, and each
pant ograph. Each sanple shall be clearly identified according to
the location fromwhich it was taken. The Contracting O ficer
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will have a contamination test perforned on the sanples. The
Government will be responsible for the expense of the test.

Cl eani ng Accept ance

Fuel sanples, follow ng cleaning procedures, taken fromthe
transfer piping, punp house piping, fueling | oop supply and return
pi pi ng, supply and return piping to the operating tanks, product
recovery piping, and each pantograph. Each sanple shall be
clearly identified according to the location fromwhich it was
taken. The Contracting Oficer will have a contamination test
perfornmed on the sanples. The Governnment will be responsible for
t he expense of the test.

SD-06 Test Reports
Factory Tests[; C[; G [_____ 1]

[Six] [ ] copies of the report in bound 216 by 279 nmm 8-1/2
by 11 inch booklets. Report shall certify conpliance with the
testing and qualification procedures defined in APl Spec 1581.

The report shall contain conplete records of the tests including
data sheets, performance curves, chronol ogical test records,
phot ogr aphs, sanple cal cul ations, test procedures, and a
description of the test apparatus. The report shall include color
phot ographs of the sanple elenments before and after tests.

Tests[; C[; G [_____ 1]

[Six] [ ] copies of each test containing the information
descri bed bel ow in bound 216 by 279 mv 8-1/2 by 11 inch bookl ets.
I ndi vi dual reports shall be provided for the piping tests, the
equi prent tests, and the system perfornance tests. Draw ngs shal
be folded blue lines, with the title block visible.

(1) The date the tests were perforned.

(2) Alist of equipnent used, with calibration certifications.

(3) A copy of neasurenents taken

(4) The paraneters to be verified.

(5) The condition specified for the paraneter

(6) The inspection results, signed, dated, and certified by the
installer. The certification shall state that required procedures
were acconplished, that the procedures were conducted in
conpliance with the plans and specifications.

(7) A description of adjustnents perforned.

SD- 07 Certificates

Ext erior Coatings for Underground Piping

Certification, prior to performing the exterior coating tests,

fromthe tester manufacturer of the electric holiday detector's
| atest calibration date and crest voltage testing.

SECTI ON 33 52 44 Page 15



1

1

1

SD-10 Operation and Mai ntenance Data
Operation and Mai nt enance Manual s

[Six] [ ] conplete copies, at least 2 weeks prior to the
denonstrations, of operation manuals in bound 216 by 279 nmm 8-1/2
by 11 inch booklets listing step-by-step procedures required for
system startup, operation, and shutdown. The nanual s shal
i ncl ude the manufacturer's nanme, nodel nunber, service manual, a
brief description of equi pnment, and the basic operating features
of each piece of equipnent. The nanuals shall include procedures
necessary for annual tightness testing of all secondary
cont ai nnent pi pi ng.

[Six] [ ] conplete copies, at least 2 weeks prior to the
denonstrations, of naintenance nanuals in bound 216 by 279 nm
8-1/2 by 11 inch booklets listing routine naintenance procedures,
possi bl e breakdowns and repairs, and a troubl eshooting guide. The
manual s shall include piping, equipnment |layouts, and sinplified
wiring and control diagrans of the system as installed.

4 QUALI TY ASSURANCE

4.1 Experi ence

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

NOTE: Include any specific local regulatory
requi renents which nust be nmet by the Contractor

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

Provide installation Contractors that have successfully conpleted at |east
three projects of the sane scope and the same size or larger within the

| ast 6 years and that have denobnstrated specific installation experience in
regard to the specific systeminstallation to be perfornmed. Each
installation Contractor shall have taken, if applicable, manufacturer's
training courses on the installation of piping, |eak detection, and tank
management systens and neet the licensing requirenents in the state.

.4.2 Wl di ng

Perform wel ding in accordance with qualifying procedures using performance
qualified wel ders and wel ding operators. Performwelding tests at the work
site. Procedures and wel ders shall be qualified in accordance with

ASME BPVC SEC | X.  Each wel der or wel di ng operator shall apply the

assi gned, personal synbol near each weld made as a pernmanent record.
Structural nenbers shall be welded in accordance with Section 05 05 23
VELDI NG, STRUCTURAL.

4.3 Radi ogr aphi c Pi ping Tests

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The tests are added safety agai nst piping
fatigue or failure for systens under a constant
ON OFF operation

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

Radi ogr aphi ¢ pi ping inspectors shall have qualifications in accordance wth
ASNT RP SNT-TC- 1A or ASTM E 94.
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1.4.4 Det ai | Draw ngs
1.4.4.1 Avi ation Fueling System
Submit detail drawi ngs containing the foll ow ng:

a. Conplete piping and wiring drawi ngs and schematic di agranms of the
overal |l system

b. Equi prent |ayout and anchorage.
c. Cearances required for maintenance and operation

d. Any other details required to denpnstrate that the system has been
coordinated and will properly function as a unit.

1.4.4.2 Leak Detection for Underground Piping
Submit detail draw ngs containing the foll ow ng:

a. An overview drawing detailing the | eak detection system operation.
b. Wring schematics for all parts of the system show ng each
operating device and listing their normal ranges of operating val ves
(i ncluding pressures, temperatures, voltages, currents, speeds, etc.).
c. Single line diagrans of the system
d. Alarmpanel l|ayout along with panel nmounting and support details.

1.5 REGULATORY REQUI REMENTS

The design, fabrication, and installation of the entire aviation fueling
system shall be in accordance with this specification, as well as neet all
federal, state, and |ocal code requirenents.

1.6 DELI VERY, STORAGE, AND HANDLI NG

Protect stored itens fromthe weather and contam nation. Proper protection
and care of material before, during, and after installation is the
Contractor's responsibility. Replace at the Contractor's expense any
material found to be damaged. During installation, piping and sinilar

openi ngs shall be capped to keep out dirt and other foreign matter.

1.7 EXTRA MATERI ALS
Subnmit spare parts data for each different item of equipnent specified,
after approval of detail drawings and not later than [___ ] months prior
to the date of beneficial occupancy. Include in the data a conplete |ist
of parts and supplies, with current unit prices and source of supply, a
recomrended spare parts list for 1 year of operation, and a list of the
parts reconmmended by the nmanufacturer to be replaced on a routine basis.

PART 2 PRODUCTS

2.1  STANDARD PRODUCTS

Provide materials and equi pnment which are standard products of a

SECTION 33 52 44 Page 17



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 2 years prior to bid
opening. The 2 year use shall include applications of equiprment and
material under simlar circunstances and of simlar size. The 2 years
experience shall be satisfactorily conpleted by a product which has been
sold or is offered for sale on the commercial market through
advertisenents, manufacturer's catal ogs, or brochures. 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,

excl usive of the nmanufacturer's factory tests, can be shown. Products
shal | be supported by a service organi zation. System conponents shall be
environmentally suitable for the indicated | ocations. The conpleted
installation shall conformto the applicable requirements of NFPA 30.

2.2 NAVEPLATES

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

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

nmonel .  Alum numis unacceptable. Nonenclature (or
systemidentification) should be established by the
desi gner.

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

Attach to specified equi pment, gauges, thermoneters, and val ves a nanepl ate
listing the manufacturer's name, address, conponent type or style, nodel or
serial nunber, catal og nunber, capacity or size, and the systemwhich is
controlled. Provide plates that are durable and | egi bl e throughout

equi prment |ife and made of [anodi zed al unminun] [stainless steel] [__ ].

Pl ates shall be fixed in prom nent |ocations with nonferrous screws or

bol ts.

2.3 ELECTRI CAL WORK

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

NOTE: The maxi mumtenperature rating of electrica
equi prent will be equal to the ignition tenperature
of the fuel to be handled. Ignition tenperatures
will be as defined in NFPA 497M

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

El ectrical equi prment, notors, and wiring shall be in accordance with
Section 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM Each motor shall conformto
NEMA MG 1 and be of sufficient size to drive the equipnment at the specified
capacity wi thout exceeding the nameplate rating of the notor when operating
at proper electrical systemvoltage. Electrical characteristics shall be
as shown, and unl ess otherwi se indicated, nmotors of 373 W 1 horsepower and
above shall be the continuous duty, high efficiency type. Swtches and
devi ces necessary for controlling the electrical equi pnent shall be
provided. Punps shall be conpletely wired and ready for connection to the
power circuit. Wring, notors, equipnent, and fittings, unless otherw se

i ndi cated, shall be expl osion-proof in conformance with the applicable
requi rements of UL 674, UL 698, and UL 886 for Class |, Division |, Goup C
and D hazardous | ocations. Electrical equipment shall conformto the

requi renents of NFPA 70. Electrical equipnment shall have a maxi num
tenmperature rating of [ ] in accordance with NFPA 70, Article 500-3.
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2.

2.

2.

2.

2.

2.

4 MATERI ALS
4.1 Fuel s

Materials which cone in contact with any fuel shall be stainless steel,
aluminum interiorly coated carbon steel, or fiberglass. No zinc coated
netal s, brass, bronze, or other copper bearing alloys shall be used in
contact with the fuel to be handl ed.

4.2 Gasket s

Gaskets shall be factory cut fromone piece of material and be resistant to
the effects of aviation hydrocarbon fuels.

4.2.1 Nitrile Butadi ene (Buna-N)

Buna-N material shall be in accordance with SAE AVS3275.
4.2.2 Acrylonitrile Butadi ene Rubber (NBR)

NBR material shall conformto SAE AVSE3275

4.3 Electrically Isolating Gaskets for Flanges

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

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

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

Fl anges shall be provided with an electrical insulating material of 1000
ohns mi ni mum resi stance conformng to ASTM D 229. The material shall be
resistant to the effects of aviation hydrocarbon fuels. Gaskets shall be
full face and shall be provided between flanges. Flanges shall have ful
surface 762 mcroneters 0.03 inch thick, spiral-wound nylar insulating

sl eeves between the bolts and the holes in the flanges. Bolts may have
reduced shanks of a diameter not less than the dianeter at the root of the
threads. High-strength 3.2 mr 1/8 inch thick phenolic insulating washers
shal | be provided next to the flanges with flat circul ar stainless stee
washers over the insulating washers. Bolts shall be Iong enough to
conpensate for the insulating gaskets and stainless steel washers.

4.4 El ectrically Isolating Unions

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

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

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

Uni ons shall be provided with an electrical insulating material of 1000
ohms m ni num resi stance confornming to ASTM D 229. The material shall be
resistant to the effects of aviation hydrocarbon fuels.

.4.5 Concrete Anchor Bolts
Concrete anchors shall be Goup Il, Type A, Cass 2, in accordance with
ASTM A 307.
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2.4.6 Bolts

Bolts shall be in accordance with ASTM A 193/ A 193l, G ade BS.
2.4.7 Nut s

Nuts shall be in accordance with ASTM A 194/ A 194\, G ade 8.
2.4.8 Washers

Washers shall be in accordance with ASTM F 436N ASTM F 436, flat circular
stainless steel. Washers shall be provided under each bolt head and nut.

2.5 FUELI NG EQUI PMENT
2.5.1 Pant ogr aph

Assenbly, including all conponents, shall be constructed of Schedul e 10S,
G ade TP304L, stainless steel in accordance with ASTM A 312/ A 312N or
Schedul e 80 al umi num al |l oy 6061-T6 in accordance with ASTM B 241/ B 241N
Intermedi ate and end swivel joints shall have spring-loaded casters and
tires. Pantograph shall be designed so that tires rest upon the apron
regardl ess of the different pavenment conditions. The hose di spensing end
shal |l couple to aircraft at heights of 300 mr 12 inches to [__ ] mfeet
above the apron. The overall electrical resistance throughout the entire
| ength of the pantograph shall not exceed 1000 ohns. G ounding straps
across the swivel joints are not permitted. Welded reinforcing shall be
added on the underside of the pipe sections to avoid sagging. Steel
menbers used for reinforcement shall be in accordance with ASTM A 36/ A 36M\.
Pant ograph shall be delivered conpletely assenbled fromthe manufacturer.
The piping assenbly shall be a nomnal [50] [80] [100] mv [2] [3] [4] inches
in diameter and be capabl e of expanding to reach [ ] mfeet.

Pant ograph shall be supplied with a draw bar or pull handl e for positioning.

2.5.1.1 Pressure Fueling Nozzle

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

NOTE: Delete the |last sentence if inapplicable.

Coordi nate the type of nozzles required with the
type of aircraft to be refueled. Delete any
i nappl i cabl e nozzl es.

SAE AS5877 nozzles have an I.D. of 63.5 nm (2-1/2

i nches) and are intended for flowrates up to 38 L/s
(600 gpm) at 241 kPa (35 psi), 310 kPa (45 psi) or
380 kPa (55 psi). ML-PRF-52747 nozzl es have an
I.D. of 38.1 mm (1-1/2 inches) and are intended for
flowrates of 2.2 L/s (35), 4.1 L/s (65), or 6.3 L/s
(100 gpm) at O to 860 kPa (0 to 125 psi). Indicate
the required nomnal flow rate and operating
pressure required on the draw ngs.

SAE AS5877 nozzle, Type D-1R, incorporate a 45
degree inlet configuration for preferential

hori zontal refueling. Type D 2R nozzles incorporate
a straight inlet configuration for preferential
vertical refueling.
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Note that both the M L-PRF-52747 nozzles and the SAE
AS5877 nozzles will be provided with a pressure
regul ati ng device. The pressure regulators wll
work as a safety backup to the pantograph contro
valve in controlling the fuel pressure. Note that

t hese pressure regul ators are nonadj ustabl e.

I ndi cate on the drawings that the setting for each
pant ograph control valve is 5 psi |ower than the
setting of the pressure regulator at the
correspondi ng nozzl e.

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

Nozzl es shall conformto [ SAE AS5877, Type [D-1R] [D-2R]] [M L-PRF-52747,
Type |, Cass Al. Nozzle shall include a pressure regul ating devi ce which
[imts the downstream pressure as indicated. Nozzles and nozzl e conponents
shal | be conpatible with the pantograph assenbly and with the fuel to be
handl ed. Nozzles shall be provided with an internal 60 nmesh stainless
steel strainer and a fuel sanple connection tapping. Nozzle design shal

be for single point fueling of aircraft. Nozzles shall be provided with a
compati bl e dry break quick di sconnect coupler and actuator. Coupler shal

al l ow for quick disconnect and reconnect of fueling nozzles with
correspondi ng adapters. Coupl er and adapter shall provide a positive,

| eakproof connection under constant or surge flow. Coupler shall be
designed to prevent blowout of internal poppet. M L-PRF52747 nozzles
shal | be provided with a nozzle adapter in accordance with M L-PRF-52748 in
order to allow for open port or gravity fill dispensing.

2.5.1.2 Enmer gency Breakaway Coupl er

Coupl er shall be the energency breakaway type connected to the | ast swive
in the pantograph assenbly to allow dry breakaway at 890 N 200 pounds
tensile | oading. Coupler shall be of the same material as the pantograph
assenbly, shall be compatible with the fuel to be handl ed, and shall be
line size. Unit shall operate independently of internal pressure and shal
be capabl e of reinstallation wthout replacenent parts. Coupler shal
provi de conplete shutoff of the fueling line in the event of separation.

2.5.1.3 Avi ati on Fueling Hose

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Delete this paragraph if a hosel ess type
pant ograph assenbly is required. Hoseless type
pant ogr aphs shoul d be used exclusively for hot pad
refueling (engines running) systens.

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

A 3 m 10 foot length of [50] [80] inch [2] [3] inch dianeter aviation
fueling hose shall be provided for each pantograph. Hose shall be in
accordance with NFPA 407 and APl Std 1529, G ade 3, Type C, sem -hardwall.
Hose shall be designed for use with designed for use with the specified
fuel for a working pressure of 2.07 MPa 300 psig. Hose shall be
constructed of braided synthetic cord surrounded by an interior rubber tube
and an exterior rubber cover. Permanent brass couplings and bonding wire
wrapped with a mninumof 10 coils around the exterior of the hose shall be
provi ded and connected to both couplings.

2.5.1.4 Hose Tray and Nozzl e Hol der

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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NOTE: Delete this paragraph if a hosel ess type
pant ograph assenbly is required. Hoseless type
pant ogr aphs shoul d be used exclusively for hot pad
refueling (engines running) systens.

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

Each pant ograph shall be provided with a horizontal hose tray and nozzle
hol der. The tray and hol der shall support the entire length of aviation
fueling hose as well as the pressure fueling nozzle. The hose tray shal
al | ow conpl ete drai nage of rain water. The tray and hol der shall be
constructed of alum numor stainless steel conpatible with the piping.

.5.1.5 Spring- Loaded Casters and Tires

Pant ograph shall be equipped with spring | oaded casters made of steel or
cast steel, galvanized or hot-di pped gal vani zed. Caster sw vel head shal
be equipped with |ow lubricated ball bearings with grease nipples. Weels
shal | be equi pped with two |ubricated grooved ball bearings with grease

ni ppl es. Pantograph tires shall be 203 mr 8 inch diameter solid oi
resistant polymer tires and nay be nmounted i ndependent of swivel joints or
as part of the swivel joint.

.5.1.6 Fl anged Swi vel Joints

Anchor end swivel joints, internediate swivel joints, and hose end swive
joints shall have flanged connecti ons capabl e of 360 degree rotation.
Swivel joints shall be of the non-lubricated type with non-lubricated
bearings. Welded swivel joints and wel ding of swivel joints to the pipe
and/ or elbow will not be permtted. WIlding of swivel joints to flange
joints will not be pernmitted. Swivel joints shall come fromthe

manuf acturer with required flanged bodi es and flanged el bows. Swi vel
joints shall be warranted for 2 years against | eakage due to both positive
and negative pressure conditions.

.5.1.7 Count er bal anci ng

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

NOTE: Delete this paragraph if a hose end type
pant ograph assenbly is required.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

Each pant ograph assenbly shall be supplied with [hydraulically actuated
cylinders] [spring counterweights] to counter balance the weight of the

di spensing end to ensure that only m ni mum force occurs when connecting
pant ograph to aircraft. One person shall be able to operate the di spensing
end.

.5.2 Fuel Sanpl e Connections

Qui ck disconnects shall be conpatibl e throughout the piping systenms, fit in
9.5 mr 0.375 inch ports and extend outward | ess than 21.3 mr 0.84 inch from
the port boss. Each disconnect shall be provided with an al um num dust
plug with bronze chain.

.5.3 Nozzl e Adapt er

Adapter shall be the international standard 3-lug, 65 mr 2-1/2 inches

(nominal) aircraft type adapter which is conpatible with the type of nozzle
specified. Adapter shall include an internal self-closing valve or poppet
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which is drip-tight throughout the entire specified tenperature range and
which is conpatible with the associ ated worki ng pressures. Adapter shal
be constructed of stainless steel or alum num and be compatible with the
associ ated fuel. Adapter shall be provided with a dust cap. Adapter shal
be provided with a 100 nr 4 inch flange connecti on.

.5.4 Filter Separator

Unit shall be tested and qualified in accordance with the performance
requirenents of APl Spec 1581, Goup Il, Cass B, except as nodified herein

.5.4.1 Housi ng Vesse

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

NOTE: Carbon steel construction will only be used
for Air Force projects.

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

Unit shall be fabricated from[carbon steel internally coated with an epoxy
coating in accordance with Section 09 97 13.15 | NTERI OR CQATI NG OF WELDED
STEEL PETROLEUM FUEL TANKS] [al umi nun] [stainless steel]. Unit shall be
constructed and | abel ed in accordance with ASVE BPVC SEC VIII Dl. The
housi ng shall be designed for a working pressure of 1.03 MPa 150 psig.
Unit shall be horizontal, end-opening type with coal escers and separators
nount ed si de-by-side (coal escers at the bottom of the vessel and separators
at the top). The head opening shall be equipped with a hinged or pivoting
device to facilitate swinging the head to one side for servicing. The
hi nges or pivots shall support the head during servicing without distortion
or misalignnent. Swi ng-type bolts shall be used on nmain closures. Unit
shal |l be provided with 80 mrv 3 inch inside dianeter lifting eyes spaced to
support the entire weight of the unit. The housing shall be provided with a
19 mm 3/4 inch inlet compartment fuel drain plug. A hand hole access
pl ate shall be provided in the inlet conmpartnment. Gaskets and O ring shal
be Buna-N construction. Threaded base nounting adapters shall be provided
for the coal escers. The separators shall be nounted on adapters with
bl unted "Vee" type knife edges.

.5.4.2 Legs

Unit shall be provided with four each 80 by 80 by 6 nr 3 by 3 by 1/4 inch
angl e- shaped | egs wel ded to the housing. Each leg shall be fitted with a
100 by 100 by 13 mm 4 by 4 by 1/2 inch base plate.

.5.4.3 Inlet and Qutl et Connections

The inlet and outlet connections shall be [ ] [150] mo [ ] [6] inch
nom nal pipe size and be located parallel to each other as indicated. Both
inlet and outlet shall be provided with flanged end connecti ons.

.5.4.4 Manual Drain Val ve

Unit shall be equipped with a 19 mr 3/4 inch stainless steel nmanual bal

val ve on a water and fuel drain Iine. The valve shall allow the drainage
of water, fuel, and sedinent fromthe unit by gravity.

.5.4.5 Si ght Gauge

Unit shall be provided with a 13 mr 1/2 inch clear liquid |Ievel gauge for
observing the water accunulation in the sunp. The gauge shall be equi pped
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wi th nickel -copper alloy ball checks in both the upper and | ower fittings,
an upper and | ower shutoff valve, and a bottom bl owoff cock. The gauge
shall contain a colored density sensitive ball

.5.4.6 Automatic Air Elimnator and Pressure Relief Valve

Unit shall be provided with an angle pattern pressure relief valve on top
of the unit to assure the design working pressure of the unit is never
exceeded. An automatic air elimnator shall be installed on top of the
unit to vent trapped air fromwithin the vessel. The air elimnator shal
rel ease at pressures up to 1.03 MPa 150 psi with no fuel |eakage. The air
elimnator shall be provided with a nonreturn check val ve feature, opening
pressure of 7 kPa 1 psi, to prevent air frombeing drawn into the unit via
the air elimnator.

.5.4.7 Sanpl i ng Connecti ons

Sanpl i ng connections shall be provided at the inlet and outlet connections
to the housing. Each sanpling connection shall consist of a 6 mr 1/4 inch
sampl i ng probe where the probe faces upstream a ball valve, a quick

di sconnect coupling, and an al um num dust cap. The sanpling connections
shal | be capabl e of accepting a sanpling kit for drawi ng the sanples
required to assure fuel quality.

.5.4.8 Spi der Assenbly

Unit shall be provided with a spider assenbly to hold the coal escers and
separators in position and to support against vibration. The nmethod of
stabilization shall assure an electrical bond between the spider and the
vessel .

.5.4.9 Coal escer and Separator Cartridges

Unit shall be provided with coal escers and separators that have been
qualified to the performance requirenents of APl Spec 1581, Goup Il, dass
B. Separators shall be 200 nesh stainless steel coated on both sides with
Tefl on. Coal escers shall have a minimum capacity of 5.7 nL/s per mr 2.27
gpm per inch of length, and separators shall have a m ni num capacity of
20.7 m/s per mr 8.33 gpm per inch of |ength.

.5.4.10 Differential Pressure Gauge

The unit housing shall be equipped with a direct-reading, piston type
differential pressure gauge that measures the differential pressure across
bot h coal escers and separators. The gauge shall consist of a
spring-supported, corrosion resistant piston noving inside a glass
cylinder. The cylinder shall have stainless steel end flanges with Viton
Oring seals. The high pressure inlet of the gauge shall have a 10

m croneter 10 micron pleated paper filter and the | ow pressure connection
shal |l have a fine mesh stainless steel strainer. The gauge shall have an
operating pressure of 2.06 MPa 300 psi with a cylinder burst pressure of
not less than 8.3 MPa 1200 psi. Differential pressure range of the gauge
through approximately 75 mm 3 i nches of piston novenent shall be 0-210 MPa
0-30 psi with an accuracy of plus or minus 3.5 kPa 0.5 psi, calibrated
linearly with 7 kPa 1 psi scale graduations. Hi gh and | ow pressure
connections shall be 6 mm 1/4 inch NPT female with a stainless steel bar
stock val ve at each connection. Construction of the gauge shall be such
that a 3-valve manifold is not necessary. |If only one bar stock valve is
cl osed, the gauge shall not be damaged by up to 2.06 MPa 300 ps
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differential pressure in either direction. The differential pressure gauge
shall be attached to the filter separator by a gauge panel.

.5.5 Venturi Tubes

Venturi tubes shall be constructed of Type 304L stainless steel with

fl anged end connections on each end suitable for a working pressure of 1.9
MPa 275 psig at 38 degrees C 100 degrees F. Venturi tubes shall be | ow
loss differential pressure producers consisting of a short housing piece
and fully machined, contoured throat section providing a restriction at the
center, with both inlet approach and exit having geonetrically symetrica
curves. Venturi tubes shall be velocity head, inpact, differentia
produci ng devi ces designed to neasure differential pressure of the fue
bei ng handl ed. Tubes shall be of sufficient thickness to withstand the
same stresses as the upstream and downstream pi pi ng.

.5.5.1 Di scharge Coefficient

Venturi tubes discharge coefficient "C' shall be greater than or equal to
0. 97 over pipe Reynol ds nunber range between 200,000 and 1, 000, 000 and
shal | be independent of Beta over a Beta range of 0.4 to 0.75. Pressure

| oss shall be less than 24 percent of differential pressure generated by
the venturi tube. Repeatability of the discharge coefficient "C' shall be
2 percent for Reynol ds nunber range of 10,000 to 1, 000, 000.

.5.5.2 Manomet er

One manoneter, conplete with hoses, shall be provided with fittings and
suitable tables for each venturi tube. The tables shall convert Pasca
inches differential pressure to L/second gpr. Maxi mumrange of the
manoneter shall be 1-1/2 tines the nmaxi num flow tube differential.
Manoret ers shall be furnished with a permanent carrying case capabl e of
storing the manoneter, hoses, fittings and tabl es.

.5.5.3 | ssue and Return Venturi Tubes
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NOTE: Indicate the mninuminlet-to-throat
differential pressure for each venturi at rated fl ow
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Each venturi shall have a m nimum of four each 13 mr 1/2 inch connections
to allow for the connection of differential pressure transnitters.

.5.5.4 Pant ograph Venturi Tubes

Pant ograph venturi shall provide for conpensated pressure regul ation on
each pantograph control valve. Venturi shall be sized to conpensate for
the pressure drop through the entire pantograph assenbly at the mininum
through maxi mum fl ow rate. The amount of recoverabl e pressure drop shal

be adjustable and the maxi mum unrecoverabl e pressure drop at [__ ] [37.9]
L/'s [ ] [600] gpmrr shall be less than [ ] [69] kPa [ ] [10] psi
Venturi control lines shall be provided with a needle valve to be used
during final adjustnent of pantograph. Venturi control |ines shall be

provided with a Type 316 stainless steel pressure gauge (with an indicating
range between 0 and 690 kPa 0 and 100 psig) and a stop cock. Venturi shal
be provided with stainless steel fuel sensing line for connection to
refueling control valve pilot control system
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2.5.6 Fuel Meter
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NOTE: Fuel neters will be provided at each aircraft

direct fueling station and each truck fill stand in
accordance with M L-HDBK 1022 "Petrol eum Fue
Facilities". For each neter, indicate the maxi num

flowrate to be netered as well as the allowable
pressure drop at the maxi num flow rate.
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Meter shall be of the continuous duty, positive displacenent,
straight-through flow type, designed for outdoor installation. Meter shal
be capabl e of handling diesel fuel, autonotive gasoline, aviation gasoline
and aviation jet fuels at a flow of 38 L/s 600 gpn. Meter shall be
constructed of either Type 304 or 316 stainless steel or 3003, 6061-T6, or
356-T6 al uminum all oy and be in accordance with ASVE BPVC SEC VI I D1.

Meter shall be suitable for hydrostatic testing at 1900 kPa 275 psig.

Meter shall be reversible and be capabl e of nonmentary overspeeding to 115
percent of maxi mumrated capacity w thout damage or inpairment of

accuracy. Pressure drop across a nmeter shall not exceed 35kPa 5 psig when
operated at rated capacity. Meter shall be provided with 150 mr 6-inch
Class 300 flanges in accordance with ASME B16.5. Meter shall be a

manuf acturer's standard conmercial product. Meter shall be so designed and
constructed as to prevent parts fromworking | oose in service and perm t
easy accessibility for maintenance and service in the field. Meter shal

be treated and painted in accordance with the nmanufacturer's standard
practice. A |eakproof drain shall be provided at the | owest point of the
neter housing. [Meter shall be provided with el ectronic thernal
conpensation capability.] [Meter shall be equipped with a heating device
for protection fromlow or freezing tenperatures.] [Meter shall be provided
with a card printer.] Meter shall be equipped with an accuracy adj ust nment
mechani smthat will operate wi thout change during the life of the neter,
except by manual adjustnment. Meter shall be factory calibrated. WManua

adj ustnent of a neter shall be possible while under pressure without

| eakage or | oss of product and without requiring disassenbly other than
renoval of a cover plate. Meter shall be equipped with a digital readout
regi ster mounted on the nmeter housing. Meter register shall contain a
seven-figure nonsetback totalizer and a five-figure setback flow indicator
without the nL tenth-of-gallon indicator. Digits on a neter register shal
be a mnimurmr 19 nmm 3/4 inch in height. Meter error shall not exceed 0.1
percent for any one predeternined flow rate and accuracy setting. The
maxi mum neter error shall not exceed 0.3 percent for any one given accuracy
adjustrment at any flow rate ranging from 1.9 to 37.9 L/second 30 to 600 gpmr

2.5.7 Fuel Quality Monitor

Moni tor shall be in accordance with M L-PRF-81380, except as nodified
herein. Monitor shall have Type 304 or 316 stainless steel or Types 3003
or 6061-T6 al um num al |l oys fabricated housing with flanged inlet and
outlet, two gauge taps, an air release tap conplete with automatic air
elimnator, and a 19 mr 3/4 inch drain valve. Fuel quality nonitor

el enments shall also conformto M L-PRF-81380 for test procedures and
performance requirenments, except el enents shall be of the slowclosing,
wat er - absorbi ng type. Piston type direct-reading pressure differentia
gauge shall be provided wherein the piston noves downward in a gl ass
cylinder along a 0 to 210 kPa O to 30 psi graduated scal e; permanent set of
the spring shall be clearly visible by the position of the piston when
there is no differential pressure. One conplete set of elenents for each
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unit shall be provided along with a calibrated tag showing differenti al
pressure versus fuel flow for clean and dirty elenents. One conplete spare
set of elements for each unit shall be provided.

.5.8 Fuel Punps
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NOTE: Indicate the capacity, discharge head
pressure, net positive suction head avail abl e,
overal |l efficiency, voltage, phase, frequency, etc.
required for each punp.
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Punp assenbly shall be statically and dynanically bal anced for flow rates
whi ch range fromO up to 120 percent of design flow Pump case shall be
designed for a 1.9 MPa 275 psi nmaxi mum operating pressure. Punp shall be
driven by an expl osion-proof nmotor for Class I, Division |, Goup D
hazardous | ocations as defined in NFPA 70. Mdtor shall be provided with
l[ifting lugs on the notor casing. Punp notor shall not exceed 3,600 rpm
nom nal . Punmp shall be accessible for servicing w thout disturbing
connecting piping. Punps shall be in accordance with APl Std 610, except
as nodified herein.

.5.8.1 Centrifuga

Punp shall be the single-stage, non-overloading, [horizontal, end-suction
with vertical discharge] [vertical in-line] centrifugal type. Punp shal
have a vertical or radial split case with enclosed inpellor and flanged end
connections. Punp gaskets shall be inert in the product to be punped.
Shaft seals shall be the stuffing-box type. The gasket fit for seal gland
to stuffing-box shall be of the controlled conpression type with

nmetal -to-metal joint contact. Punp shall have oil |ubricated,
anti-friction, radial and thrust bearings. The bearings shall be sel ected
to give a mnimumL-10 rating |life of 25,000 hours in continuous
operation. Bearings shall be retained on the shaft and fitted into

housi ngs in accordance with ABVA 7. The bearing housing shall be finned
for maxi mum air cooling and heat dissipation. Punp shall be of the back
pul |l -out design to permt access to internal parts w thout disturbing the
suction or discharge piping or the driver. Punp shall be constructed of
the following material s:

a. Case and Cover: Stainless steel ASTM A 743/ A 743N CR CF8M or GR
CA6NM or al um num ASTM A 356/ A 356l GR T6.

b. Inpeller: Stainless steel ASTM A 743/ A 743N CR CF8M or GR CA6NM

c. War Rings: Stainless steel ASTM A 182/ A 182N GR F6 or ASTM A 276
TP410 or 416

d. Shaft: Stainless steel ASTM A 276 Type 410 or 416 with renewabl e
shaft sl eeve of ASTM A 276 Type 316L with hard faci ng under mechanica
seal gasket.

e. Baseplate: Cast iron construction

2.5.8.2 Vertical Turbine

Punp shall be a [single] [nulti] stage vertical turbine punp with flanged
end connections as indicated. Shaft shall be stainless steel ASTM A 276
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Type 410 or 416 with renewabl e shaft sleeve of ASTM A 276 Type 316L with
hard faci ng under nechani cal seal gasket. Pump materials shall be

non- corrosi ve conpatible with the fuel to be handl ed. Baseplate shall be
suitabl e for pedestal nounting as indicated. Bearings shall be
grease-lubricated with a grease fitting nounted above the base. Each stage
of the punp shall be flanged and bolted together. Punp shall be provided
with a suction bell to allow smooth entry of liquid into the inpellor eye,
while minimzing vortex formation

.5.9 Fl ow Swi tch

Switch shall be actuating vane type flow switch with single adjustable
set-point. Switch shall mount on a flanged end connection. Swtch shal

be provided with a snap action switch nechanismwhich is UL listed for
Class 1, Division 1, Goup D hazardous | ocations. Switch to be double pole
double throw. Switch power shall be 120 volts, single phase, 60 hertz, and
10 anps mi ni mum

.5.10 Differential Pressure Transmtter

Transmitter shall consist of a bellows type pressure-sensing el enent and an
i ndi cating gauge and shall be capable of providing an analog two-wire
electrical 4-20 millianp signal directly proportional to the differential
pressure across the corresponding venturi tube. Indicator accuracy shal

be 0.5 percent of full scale and transmtter accuracy shall be 0.25 percent
of pointer indication. Transmtter shall be provided with built-in

pul sation danper and suitable over-range protection. Transmtter shall not
require recalibration due to power outages. Transmtter shall be UL listed
for Class 1, Division 1, Group D hazardous | ocations. Each transmtter
shal |l be supplied with a factory assenbled five-val ve stainless stee

mani fol d. Vent valves shall be furnished on upper ports of each
transmitter. Differential pressure ranges shall be selected as necessary
to operate in conjunction with corresponding venturi tubes. Transmtter
shal |l be nobunted and installed according to manufacturer's recomrendati ons.

.5.10.1 Bel | ows Type Pressure Sensing El enent

Bel | ows pressure sensing el enent shall operate on a differential in
pressure of fuel and shall be dual opposed, liquid filled, rupture-proof
type with bell ows novenent converted to rotation and transnitted by a
torque tube. Displacenment of bellows shall be 25 nL 1-1/2 cubic inches for
full scale travel. Bellows housing shall be stainless steel and shall have
a rated working pressure of not less than 3.5 MPa 500 psi. Differentia
pressure ranges shall be selected as necessary to operate in conjunction
with the associated venturi tube. During operating conditions the pointer
shal |l be approximately in the md-range of the gauge. Liquid used to fil
the bellows shall be suitable for the expected m ni mum anbi ent tenperature.

.5.10.2 I ndi cati ng Gauge

The indi cating gauge shall be an indicating dial at |least 150 mr 6 inches
in diameter with a weat herproof glass cover. The gauge shall be driven by
the bellows unit. The case shall be finished with a weather resistant
epoxy resin enanel. The indicating pointer shall traverse a 270 degree
arc. The scales shall be graduated over the sel ected pressure ranges so
that the flow rate can be accurately read in L/second gpmr
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2.5.11 Rel axati on Tank
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NOTE: Rel axation tanks nay be deleted if piping
configuration allows sufficient capacity to retain
the maxi mum fl ow of the fueling stations for 30

seconds and if fuel is not JP-5.
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Tank shall be in accordance with APl RP 2003. Tank shall be fabricated
fromaluminum Unit shall be constructed and | abeled in accordance with
ASME BPVC SEC VIII Dl. Housing shall be designed for a working pressure of
1.03 MPa 150 psig. Tank shall have air elimnator, pressure relief valve,
drain valve, and internal baffling to prevent flow short circuiting.

Rel axation tine at maxi num flow rate of the systemshall be a m ni mrum 30
seconds fromthe last filter or nonitor to the exit point in a tank that
may contain air. Each tank shall be provided with an ASME pressure vessel
seal .

2.5.12 Hydraul i ¢ Deadman Control, Fuel Sensing Hose, and Hose Ree

Deadman controls shall be hydraulically connected to the pilot system of
the pantograph control valve. The deadman shall contain a manually
activated OV OFF deadman switch. The pantograph control valve shall open
when the deadman switch is pressed and cl ose when the deadnan switch is

rel eased. The pantograph control valve shall fail closed in the event of a
mal function with the deadman control. Each deadman control shall be
provided with a self winding reel and [8] [23] m [25] [75] feet of fue
sensi ng hose. Hose shall be dual type with Buna-N tube, vertically braided
textile body with fuel resistant neoprene cover with stainless stee
fittings. Controls shall be conpatible with the fuel to be handl ed.

2.5.13 Groundi ng Cabl e Reel

Each pant ograph shall be provided with a self winding reel with 23 m 75 feet
of grounding cable. The cable reel, the grounding cable, and the
connection clanp shall be in accordance with CI D A-A-50696, except as
nodi fi ed herein

2.5.14 Vent and Drain Pit
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NOTE: Pits shall be used at each high point vent as
wel |l as each low point drain. Indicate pit details
along with internal piping details.
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Pit shall be prefabricated units that are the standard products of a firm
regul arly engaged in their manufacture. Pit shall consist of mninmumr 6.4 M
1/4 inch thick fiberglass walls and fl oors and shall have a cast al um num
hi nged top. Pit shall be suitable for on-shoul der/on-apron installation as

wel | as off-shoul der/off-apron | ocations.

2.5.14.1 Pit Cover
Pit cover shall be cast alum num and shall be a hinged door in lip ring
design. The assenbly shall be renmpvable, including the ring. The pit

cover shall be designed to support an aircraft wheel |oad of 22,680 kg
50, 000 pounds on a contact area of 0.13 square neters 200 square inches
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with a safety factor of 4:1. Cover shall be in accordance with

ASTM B 26/ B 26N, and be either a Number 356 alloy with a final tenperature
designation of T-6; or be Number 713 alloy with a final tenperature
designation of T-5. The original casting shall be free of visual shrink
porosity cavity areas. Wl dnents and fillers are not allowed. Pit service
shall be integrally cast in 1.6 mr 1/16 inch deep letters. Pit cover shal
not be painted. Cover shall open 180 degrees with a 11 kg 25 pound naxi mum
l[ift and shall close flush. Wight bearing mating flange surfaces of the
pit and cover shall be machined flat within 254 micronmeters 0.01 inch tota
indicator runout. Unit shall be provided with minimur 13 mv 1/2 inch
dianeter hinge pinin a free floating hinge assenbly. Cover shall be
provided with | atching device for holding cover in the closed position.

.5.14.2 Pi pe Riser Sea

The riser pipe penetration through the pit floor shall be seal ed by neans
of a Buna-N boot. The boot shall be secured to a netal collar welded to
the pipe riser and to a flange at the floor opening by stainless stee
clamps. Collar shall be fabricated fromthe same material as the pipe.

.6  ACCESSORI ES
.6.1 Leak Detection for Underground Piping

The | eak detection equipnent selected shall be sensitive to the presence of
the fuel being handled as well as water. The |eak detection equi pnent

shal | be conpatible with each type of aviation fuel to be handled. The

| eak detection systemshall provide continuous integrity check on the
status of each sensor's connections and wiring. Normally open or nornally
cl osed nonencl ature on the sensors will not be acceptable. Underground

pi pi ng shall be provided with both an automatic |ine |eak detector and a
met hod for periodic line tightness testing. The systemshall al so nonitor
each vent, drain and valving pit for the presence of the fuel being handl ed
as well as water. Line |leak detectors shall be capable of detecting a | eak
against a mininmur 1.8 nm 6 feet of head pressure.

.6.1.1 Aut omati ¢ Li ne Leak Detector

Under ground product piping shall be nonitored by an automatic |line |eak
detector which can detect a mninumleak rate of 3 nL/s 3 gallons per hour
at 69 kPa 10 psig line pressure within 1 hour. The detector shall have a
probability of detection of 95 percent and a probability of false al arm of
5 percent.

.6.1.2 Li ne Ti ghtness Testing
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NOTE: |f secondary contai nnment piping is not used,
del et e subparagraph b. [|f secondary contai nment
pi ping i s used, both options should be given
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The nonitoring systemshall be capable of detecting a | eak fromany portion
of the bel ow grade product piping. Means shall be provided to allow for
periodic line tightness testing by providing one of the foll ow ng:

a. An automatic line |eak detector, as specified above, which is also

capabl e of detecting a mninumleak rate of 0.1 niL/s 0.1 gallons per
hour at 1.5 tines the operating pressure on a nonthly basis or;
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b. An automatic line |leak detector, as specified above, which is al so
capabl e of detecting a mnimum|leak rate of 0.08 nL/s 0.08 gallons per
hour at normml operating pressure on a nonthly basis or;

c. A continuous and autonatic system capable of nonitoring the
interstitial space between the primary product piping and the exterior
cont ai nnent pi pi ng for product | eaks.

2.6.2 Leak Detection Al arm Pane

The al arm panel shall be connected to each piping | eak detection system and
shal | be capabl e of providing an audible and visual alarmin the event of a
detected | eak. The panel shall provide audible and visual alarnms for any
failed integrity check. The panel shall provide a means of delineating

bet ween i ndi vi dual al arm condi tions.

2.6.2.1 Panel Housi ng
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NOTE: Panels | ocated outdoors will require NEMA 4
encl osures. Panels located indoors will only
require a standard industrial enclosure.

Expl osi on- proof encl osures are currently unavail abl e.

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

Panel s shall be housed in a [NEMA 4 rated enclosure in accordance with
NEMA 250] [standard industrial enclosure]. Each alarm panel shall have a
hi nged door to swing left or right (doors shall not swing up or down).
Panel s using conputer nenory shall be capable of maintaining current
programabl e i nformation in the event of a power failure.

2.6.2.2 Audi bl e Al arm
Al arm shall be a buzzer sounding at 70 deci bels or greater.
2.6.2.3 Vi sual Al arm

Each visual alarmshall indicate the type and |location of the alarm
condition. Visual alarns shall be capable of delineating between
i ndi vi dual al arm conditions.

2.6.2.4 Acknow edge Switch

Each | eak detection panel shall be provided with a manual acknow edge

swi tch which shall be capable of deactivating the audible alarm The
acknow edge switch shall not be capable of deactivating subsequent audible
al arns unl ess depressed manual |y again for each occurrence. This

acknow edgenent switch shall not extinguish the visual alarns until the

al arm condition has been corrected. Switches shall be an integra
component | ocated on the front panel and shall be either a key switch or
push button.

2.6.3 Enmer gency Shut down Station
Activation of the energency shutdown pushbutton shall shut down power to

the entire fueling systemand send an alarmsignal to the fire departnent
as indicated.
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2.6.3.1 Stati on Housi ng

Housi ng shall be 1.311 mr 18 gauge gal vani zed steel with a watertight

encl osure, a replaceable break glass front with hamrer, and an open
bottom The gal vani zed encl osure shall be painted red. Mounting hardware
shal | be corrosion resistant.

2.6.3.2 Pushbut t on

The energency pushbutton shall be nounted inside the station housing and
shal | be accessible through the break glass front. Pushbutton shall be a
single unit with a junmbo nmushroom operator, 1-NC and 1-NO contact, and a
NEMA 4 encl osure. During activation, the pushbutton shall naintain contact
until deactivated by a key rel ease.

2.6.3.3 Caution Sign

Si gn, mounted on each side of the energency shutdown station, with red 50 mm
2 inch letters stating "HYDRANT FUELS EMERCENCY SHUTDOM'. Sign shal
have a white background and shall be of noncorrosive construction.

2.6.4 Punp Control Start/Stop Station

Station shall be an 1.311 mr 18 gauge gal vani zed steel NEMA 4 encl osure
with a start pushbutton, a stop pushbutton, and a green indicating |ight.
The sequence of operation for the station shall be as indicated on the

drawi ngs. A pump control start/stop station shall be provided where

indi cated for each pantograph assenbly. Munting hardware shall be
corrosion resistant. During activation, the start pushbutton shal

mai ntain contact until deactivated by the stop pushbutton. The stop
pushbutton shall maintain contact until deactivated by the start pushbutton.

2.6.5 Punp Control Pane

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

NOTE: Indicate the control sequences for al
equi prent and conponents on the draw ngs.

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

The control panel shall include on and off indication |lights for each

punp. The panel shall contain an adjustable control logic for punp
operation in accordance with the indicated operation. The panel shall also
have a manual override switch for each punp to allow for the activation or
deactivation of each punmp. Panel, except as nodified herein, shall be in
accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

2.6.6 Under ground Wring

Underground el ectrical wiring shall be enclosed in PVC coated conduit.
Conduit shall be dielectrically isolated at any steel storage tank
connecti on.

2.6.7 Bondi ng

El ectrical bonding of materials shall be perforned in accordance with

NFPA 70. The fuel piping systemshall be bonded in netallic contact to
provide electrical continuity to fixed and noving components for groundi ng
the entire system Junpers shall be provided to overcone the insulating
effects of gaskets, paints, or nonnetallic conponents. M nimum size ground
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conductor shall be Number 6, with single covered, flexible, stranded,
copper conductor, Type RR-USE. Dielectric connections shall be provided in
each riser pipe for underground piping protected by inpressed current.

2.6.8 Buried Uility Tape

Det ect abl e al umi num foil plastic-backed tape or detectable magnetic plastic
tape shall be provided for warning and identification of buried piping.
Tape shall be detectable by an electronic detection instrunent. Tape shal
be provided in mnimunr 75 mr 3 inch width rolls, color coded for the
utility involved, with warning identification inprinted in bold bl ack

| etters continuously and repeatedly over entire tape |length. Pernanent
code and letter coloring shall be used which is unaffected by noisture and
ot her substances contained in trench backfill material.

2.7 Pl PI NG COVPONENTS
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NOTE: Indicate on the draw ngs piping
configuration, slope, sizes, and piping materials
(i.e., steel, stainless steel, alum num or FRP)
permtted for each piping system
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2.7.1 Secondary Contai nment Pi pi ng
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NOTE: Delete iteme. below if contai nnent piping
wi |l not be used under any type of surface | oad
(road, etc.).

Rel ease detection of petrol eum underground storage
tank (UST) systens is required in accordance with 40
CFR 280 Subpart D (1989). The nost preferred way of
nmeeting these requirements is to provide factory
desi gned doubl e-wal|l secondary contai nnent piping in
conjunction with an automatic line | eak detector and
interstitial nonitoring capabilities. The maxi num
readi |y avail abl e size of secondary contai nment
piping is 150 mm (6 inches). Secondary contai nnent
pi pi ng on systens w th underground piping greater
than 150 nm (6 inches) will have to be specially
constructed and may be cost prohibitive.

An alternative to the factory designed secondary
contai nnent piping may be using single-wall piping
i nside a sealed, watertight, 360 degree secondary
contai nnent barrier (liner). The construction of
the Iiner nmust neet the requirenments of 40 CFR
280.43 (g). This type systemwould al so require an
automatic line | eak detector and interstitial

noni toring capabilities.

A single wall piping systemw |l only be used when

t he secondary contai nnent alternatives |isted above
are econom cally unfeasible, and the using agency at
the facility provides witten approval. Keep in

m nd that secondarily contained piping will nore
than pay for itself in the event that a | eak occurs,
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by avoi di ng possi bl e environnental cleanup costs.
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Pi pi ng system shall be of double-wall construction with the internal pipe
bei ng the product pipe and the exterior pipe being an FRP contai nnent

pi pe. The exterior containment piping shall allow for conplete inspection
of the primary piping before the exterior piping is sealed. Secondary
cont ai nment piping, both primary and exterior, shall be provided with test
fittings to allow for verification of a detected |leak. The test fittings
shal | be accessible wthout dismantling any piping. The exterior piping
for the secondary contai nment system for underground piping shall be:

a. Chenically conpatible with the type of fuel to be handl ed.

b. Non-corrosive, dielectric, non-biodegradable, and resistant to
attack from m crobial growth.

c. Capable of withstanding a m ninmun 35 kPa 5 psi air pressure.

d. Evenly separated fromthe prinmary pipe using pipe supports which
are desi gned based on pipe size, pipe and fuel weight, and operating
conditions. The supports shall be constructed of the same material as
the primary pipe and shall be designed so that no point |oading occurs
on the primary or exterior pipe. The exterior piping and supports
shall allow for the installation of any necessary | eak detection

equi prent or cabl es.

e. Capable of withstanding H 20 hi ghway | oadi ng as defi ned by
AASHTO HB- 17.

2.7.2 Stainl ess Steel Pipe
2.7.2.1 Pi ping 200 mm (8 Inch) and Larger

Stainl ess steel pipe 200 mr 8 inches or larger shall be in accordance with
ASTM A 312/ A 312, Schedul e 10S, Type TP304L, seam ess only or

ASTM A 358/ A 358l, Grade 304L, Cass 1 or 3, with wall thickness of 6.4 nmv
0.25 inches for 200 mr 8 inch, 255 mr 10 i nch, and305 mr 12 inch piping and
7.9 mr 0.312 inches for 356 nm 14 inch, 406 mr 16 inch, and 457 mr 18 inch
pi ping. Factory longitudinal weld shall be 100 percent radi ographically

i nspected in accordance with ASVE BPVC SEC VI I DL.

2.7.2.2 Pi ping 150 mm (6 Inch) and Snaller

Stai nl ess steel pipe 150 mr 6 inches or snaller shall be in accordance with
ASTM A 312/ A 312, Type TP304L, seaml ess only. Piping with threaded joints
shal |l be Schedule 80 (mninmum. Piping with welded joints shall be
Schedule 40 (mninum. Threaded pipe joints shall be used in aboveground
applications only. Longitudinally welded 150 mr 6 i nch pipe also can be
provided if nade in accordance with ASTM A 358/ A 358N, G ade 304L, Cass 1
or 2, with a minimumwall thickness of 6.4 nmr 0.25 inches.

2.7.2.3 Control Piping
Stai nl ess steel control piping shall be seam ess, fully anneal ed tubing
conform ng to ASTM A 269, G ade TP316, with a Rockwell hardness of B80 or

| ess. Tubing wall thickness for 13 mr 1/2 inch tubing shall be a m ninnumr
1.3 mr 0.049 inch.

SECTION 33 52 44 Page 34



2.7.2.4 Fittings 65 mm (2-1/2 Inches) and Larger
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NOTE: A cyclic fatigue analysis nust be perforned
by the designer to deternine wall thickness of

wel ded fittings and the wall thickness shall be
shown on the drawi ngs. Pressures found in CERL
Memor andum for Record, Subject: Analysis of Hydrant
Fuel i ng System Fail ures can be used.
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Fittings shall be the butt weld type and shall be:

a. Stainless steel conforming to ASTM A 403/ A 403, Cass WP-S, G ade
WP 304L, seamless only and ASVE B16.9 of the sane thickness as the
adj oi ni ng pi pe.

b. Stainless steel confornming to ASTM A 403/ A 403N, O ass WP- XX, Grade
WP 304L, of wall thickness as indicated. Starting material shall not
be fabricated by fusion welding process without addition of filler
metal. No forming will be allowed using fusion wel ding process without
addition of filler metal. Factory longitudinal weld shall be 100
percent radi ographically inspected in accordance with

ASME BPVC SEC VII1 D1.

2.7.2.5 Fittings 50 mm (2 inches) and Snaller
Fittings shall be stainless steel Type F 304L (socket welded or if
i ndi cated on draw ngs, threaded), 900 kg 2000 pound WOQO. G conforning to
ASTM A 182/ A 182N and ASME B16.11. Threaded fittings shall be used for
aboveground applications only.
2.7.2.6 Uni ons
Stai nl ess steel unions shall conformto ASTM A 312/ A 312V, Grade 304 or 316.
2.7.2.7 Fl anges
Stai nl ess steel flanges shall be forged Type 304 or 304L conforming to
ASTM A 182/ A 182N and ASME B16.5 with 68 kg 150 pound wel d necks. Fl anges
shall be 1.6 mr 1/16 inch raised-face with phonographic finish, except
where required otherwi se to match equi pnent furnished. Match flange faces
to val ves or equi prent furnished.
2.7.2.8 Control Piping Fittings
Fittings shall be flareless, Type 316 stainless steel conform ng to SAE J514.
2.7.2.9 Wel di ng Process

The wel di ng process for stainless steel piping shall be a gas tungsten arc
or gas netal arc process in accordance with ASME B31. 3.

2.7.2.10 Wl ding Electrodes

Wl di ng el ectrodes shall be E308L conforming to AWS A5. 4/ A5. 4.
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2.7.3 Al unmi num Pi pe
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NOTE: Al umi num pi pi ng has poor structura
integrity, corrodes readily, and is difficult to
wel d. Use of al unmi num pi pi ng nust be approved by
t he usi ng agency.
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Al um num pi pi ng shall be in accordance with ASTM B 241/ B 241N or

ASTM B 345/ B 345N, alloy 6061-T6, Schedule 40 for pipe sizes 50 nm 2 inches
through 300 mm 12 inches; Schedule 80 for pipe sizes 50 mr 2 inches and
snal | er.

2.7.3.1 Connecti ons

Socket wel ded connections shall be in accordance with ASVE B16. 11, except
al um num shall be all oy 5083-H112, alloy 6061-T6, or alloy 356-T6.
But t wel ded connections shall be in accordance with ASME B16.9, except

al um num shall be in accordance with ASTM B 241/ B 241k, alloy 6061-T6, of
the sane wei ght as the pipe.

2.7.3.2 Wel di ng Process

The wel di ng process for alum num pi pi ng shall be a gas tungsten arc or gas
metal arc process in accordance with ASVE B31. 3.

2.7.3.3 Wel di ng El ectrodes

Wel di ng el ectrodes shall be ER5356 conforming to AWS A5. 10/ A5. 10NV
2.7. 4 Fi bergl ass Reinforced Plastic (FRP) Pipe
2.7.4.1 Pi pe

Pi pe shall be compatible with the fuel to be handl ed and shall be in
accordance with ASTM D 5677. Use of fiberglass piping shall be limted to
buried service only and at pressures not exceeding that marked on the pipe.

2.7.4.2 Fittings

FRP fittings and adhesives shall be in accordance with ASTM D 5677.
Fittings and adhesives shall be conpatible with the fuel to be handl ed.
Fittings for the exterior piping of secondary contai nment piping shal
acconmodat e the primary inner pipe and any additional equi pnent required,
such as | eak detection cables.

2.7.5 St eel Pipe
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NOTE: Steel piping should not be used to transport
any type of aviation fuel. Specifically indicate
each use of steel pipe.
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2.7.5.1 Pi pe

Carbon steel pipe shall be in accordance with ASTM A 53/ A 53V, Type E or S,
Grade A or B, or APl Spec 5L, seam ess or electric-weld, Gade A or B
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Pi pe smaller than 65 mr 2-1/2 inches shall be in Schedul e 80.
ASTM A 53/ A 53N pipe 65 nr 2-1/2 inches and | arger shall be Schedul e 40.
APl Spec 5L pipe 65 mm 2-1/2 inches and | arger shall be Schedul e 40S.

.7.5.2 Connecti ons

Connections for pipe snaller than 65 mr 2-1/2 inches shall be forged,

socket weld type, 2000 WO G conforming to ASTM A 182/ A 182Nand ASME B16. 11.
Connections for pipe 65 mr 2-1/2 inches and | arger shall be buttweld type
conformng to ASTM A 234/ A 234N, Grade WPB and ASME B16.9 of the sanme wall

t hi ckness as the adjoi ni ng pipe.

.7.5.3 Wel di ng El ectrodes

Wl di ng el ectrodes shall be E70XX | ow hydrogen type conforning to
AWS A5. 1/ A5. 1NV or AWS A5. 4/ A5. 4.

.7.5. 4 Thr eaded Connecti ons
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NOTE: Specifically indicate each threaded
connecti on.
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Thr eaded connections shall only be used on piping 50 mr 2 inches in nomina
size or smaller and only where indicated. Connections shall be in
accordance with ASME B16.3, O ass 150. Threaded connections shall be
sealed tightly with a thread sealant or |ubricant which is conpatible with
the fuel to be handl ed.

.7.6 Manual Val ves

Portions of a valve coming in contact with fuel shall be conpatible with
the fuel to be handl ed. Valves shall have bodi es, bonnets, and covers
constructed of stainless steel conforming to ASTM A 743/ A 743N, Type 304 or
316; or aluminumalloy conformng to ASTM B 26/ B 26l, Types 3003, 6061-T6,
or 356-T6; or cast steel conforming to ASTM A 216/ A 216lv, G ade WCB
internally plated with chromium nickel, or internally el ectrodel ess nicke
plated. Stemand trimshall be stainless steel for each valve. Valves
shall be suitable for a working pressure of 1.9 MPa 275 psig at 38 degrees C

100 degrees F with a weatherproof housing. Valves shall be provided with
fl anged end connections unl ess indicated otherwi se. Seats, body seals, and
stem seals shall be Viton or Buna-N

.7.6.1 Gat e

Val ve shall be in accordance with APl Spec 6D and shall conformto the fire
test requirenents of APl Spec 6FA. Valve shall be of the flexible wedge
disc type, conduit disc type, or double disc type. Valve shall be of the
rising stemtype with closed yoke, or the non-rising stemtype equi pped
with a device to give positive visual indication of the valve's position.

.7.6.2 Swi ng Type Check
Val ve shall be swing type conforning to APl Spec 6D regul ar type. Check
val ves shall be the tilting disc, non-slamtype. Discs and seating rings

shal | be renewabl e wi thout renmoving fromthe line. The disc shall be
gui ded and controlled to contact the entire seating surface.
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2.7.6.3 Waf er Type Check

Val ves shall conformto APl Spec 6D and APl Std 594. Wafer type check
val ves may be provided in lieu of swing check valves in piping sizes |arger
than 100 mr 4 inches.

2.7.6.4 Bal |

Val ves 50 mr 2 inches and | arger shall conformto APl Spec 6D. Valves
smal l er than 50 mr 2 inches shall have one piece bodies and shall have a

m ni mum bore not |ess than 55 percent of the internal cross sectional area
of a pipe of the sane nom nal diameter. The ball shall be stainless

steel. Valve shall be fire tested and qualified in accordance with

APl Spec 6FA. Valve shall be non-lubricated and operate fromfully open to
fully closed with 90 degree rotation of the ball

2.7.6.5 Pl ug

Val ve shall be in accordance with APl Spec 6D. Valve shall be

non-| ubricated, resilient, double seated, trunnion mounted type with a
tapered lift plug capable of 2-way shutoff. Valve shall operate fromfully
open to fully closed by rotation of the handwheel to |ift and turn the
plug. Val ve shall have weat herproof operators with nmechani cal position

i ndi cators.

2.7.6.6 d obe
Val ve shall conformto ASVE B16. 34.
2.7.6.7 Pant ograph Relief Valve

Rel i ef valves | ocated on the pantograph assenbly shall be the fully

encl osed, spring | oaded, angle pattern, ball seated type with lift |ever.
Val ve stem shall be fully guided between the fully opened and fully cl osed
positions. Valve shall be factory set to open at the set pressure

i ndi cated on the draw ngs.

2.7.6.8 Butterfly with Fusible Link Operator
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NOTE: Consult with the using agency at the facility
for the use of this valve. The sole function of the
valve is to provide a separate shutoff of the supply
and return piping at each pantograph assenbly during
afire.
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Val ves shall be in accordance with APl Std 609 and shall conformto the
fire test requirenents of APl Std 607. Valves shall be designed for
bubbl eti ght bi directional shutoff service at maxi num pressure ratings.

Stem seal s shall be capable of wthstanding the rated pressure and
tenmperature of the valve seat. Valves shall be provided with a fusible
link type valve operator. The fusible |ink and spring assenbly shall cl ose
the valve automatically when the link material nelts at 75 degrees C 165
degrees F and lock the valve in the closed position. Spring assenbly shal
be fully enclosed to ensure safety.
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2.

7.7 Control Val ves

Val ves shall be single-seated, diaphragmactuated, pilot-controlled gl obe
val ves. Each shutoff valve shall be provided with a position indicator, a
pilot circuit strainer, and pressure gauge qui ck-di sconnect fittings

| ocated in the valve inlet, outlet, and cover. Service and adjustnents to
a val ve shall be possible without removing the valve fromthe |ine.
Portions of a valve coming in contact with fuel shall be conpatible with
the fuel and shall be of noncorrosive material. Valves shall have bodies,
bonnets, and covers constructed of stainless steel confornmng to

ASTM A 743/ A 743N, Type 304 or 316; or aluminumalloy conformng to

ASTM B 26/ B 26, Types 3003, 6061-T6, or 356-T6; or cast steel conformng
to ASTM A 216/ A 216, G ade WCB internally plated with chrom um nickel, or
internally el ectrodel ess nickel plated. Stemand trimshall be stainless
steel for each valve. Valves shall be suitable for a working pressure of
1.9 MPa 275 psig at 38 degrees C 100 degrees F with a weat her proof

housi ng. Val ves shall be provided with flanged end connections unl ess
otherw se indicated. Seats, body seals, and stemseals shall be Viton or
Buna- N.

L7.7.1 Sol enoi d Control |l ed Shutoff Val ve

Val ve shall be hydraulically operated and fail nornmally closed. Wen
energi zed, the solenoid controls shall cause the nmain valve to open. Wen
de-energi zed, the solenoid controls shall cause the nmain valve to close,
providing a driptight shutoff. The solenoid shall be rated for Cdass |
Division 1, Goup C and D hazardous | ocations. The sol enoid shal
accommpdat e the specific control conditions of the systemin which the
valve is to be installed. Functions shall be externally adjustable. |If
shutof f valve's diaphragmfails, the main valve shall close.

L7.7.2 Pant ograph Control Val ve

Val ve shall be hydraulically operated and fail normally closed. Valve
shal | regul ate the downstream pressure to the pressure indicated using a
renote pressure signal fromthe pantograph venturi. Valve shall have
openi ng speed controllers. The solenoid shall be NEMA 7 rated for O ass |
Division 1, Goup C and D hazardous | ocations. Depressing of the
correspondi ng deadman switch shall open the control valve and initiate the
fueling process. Releasing the deadman switch shall close the contro

val ve and stop the fueling process.

.7.7.3 Pressure Control Val ve
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NOTE: Indicate the desired upstream and downstream
pressure to be naintained.
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Val ve shall be capable of maintaining the downstreamflow rate at the

i ndi cated pressure. Valve setpoint shall be adjustable within a ninimum
range of plus or mnus 20 percent of the indicated setpoint. Functions
shal |l be externally adjustable. Valve shall be provided with a stainless
steel orifice plate integrally nounted at the inlet port of the valve.
Stai nl ess steel control piping shall be provided to all ow sensing
differential pressure across the orifice plate. Valve shall be provided
wi th openi ng speed controllers which are adjustable from2 to 30 seconds
wi thout affecting the closing of the valve. Speed controllers shall be
field adjustable and factory set for 15 seconds.
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2.7.7.4 Fl oat - Operated Control Val ve

Val ve shall be float-operated and nornally closed. The valve shall be the
on/off type that is fully open at the |ow set point and fully closed at the
hi gh set point. The float and fl oat assenbly shall be stainless stee
conpatible with the fuel to be handl ed. The high/low novenent span of the
float shall be field adjustable.

.7.7.5 Rel i ef Val ve
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NOTE: Relief valves will typically be placed down
stream of control valves to relieve the pressure
bui |l dup created when the control valve is closed.

I ndicate the operating pressure required for each
valve. Al'so, use relief valves to relieve possible
thermal expansion in a pipe line if no other
provisions exist. Indicate on the drawings a site

flow i ndi cat or downstream of each relief valve.
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Val ve shall be hydraulically operated and nornally closed. Valve shall be
capabl e of maintaining a constant upstream pressure regardl ess of the
downstream demand. Val ve shall have an angle or straight pattern as

indi cated. Valves shall be factory-set to open at the indicated pressure
and shall be field adjustable. Valve setpoint shall be adjustable within a
m ni mum range of plus or mnus 20 percent of the indicated setpoint.

.7.7.6 Nonsur ge Check

Val ve shall be a hydraulically operated, pilot-controlled, diaphragmtype
nonsurge check valve with a closing time of 1 to 5 seconds, |ocated on the
di scharge side of each fueling punp. Valve shall automatically prevent
reverse flow and open at a controlled rate to keep punp starting surges
from shocki ng downstream equi prent. Opening rate shall be adjustable from
5 to 60 seconds.

LT1.7.7 Filter Separator Control Valve and Fl oat Assenbly

Val ve shall be float-operated and nornally opened. Valve shall be capable
of maintaining the downstream flow rate at the indicated pressure.
Functions shall be externally adjustable. Valve shall be provided with a
stainless steel orifice plate integrally mounted at the inlet port of the
val ve. Stainless steel control piping shall be provided to allow sensing
differential pressure across the orifice plate. Valve shall be provided
with a float-operated pilot control assenbly. The float and fl oat assenbly
shal |l be stainless steel. The novenent span of the float shall be field
adj ustabl e. The assenbly shall be fitted into the filter separator housing
sum The float assenmbly shall control both the filter separator contro

val ve and the automatic water drain valve. Float shall ride on the

fuel -water interface inside the filter separator sunp and have three stages
of operation. The stages of operation include:

a. Stage I: Wth the float down, the filter separator control valve
shal | be open and the automatic water drain valve cl osed.

b. Stage Il: Wth the float at the internediate level, the filter
separator control valve shall remain open while the autonatic water
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drain val ve opens.

c. Stage Ill: Wth the float at a high level, the filter separator
control valve shall close while the automatic water drain val ve remains
open.

2.7.7.8 Filter Separator Automatic Water Drain Valve
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NOTE: Before including automatic water drain val ves
into a design, note that the valves can be costly to
operate, are continuous mai nt enance probl ens, and
can result in high environnental disposal costs in

certaln states.
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Val ve shall be float-operated and nornally closed. The valve shall be the
on/ of f type and shall work in conjunction with the fl oat-operated pil ot
control assenbly. Valve shall be field adjustable.

.7.8 Pi pi ng Accessories
.7.8.1 Fl anges

Fl anges installed on equi pnent, fittings, or pipe shall be Cass 150 pound
fl anges which are rated in accordance with ASVE B16.5. Flanges shall be the

1.6 mr 1/16 inch raised face type, except for connections to FRP pi pe.
Connections to FRP pipe shall be nade with flat face flanges. Stainless
steel flanges shall conformto ASTM A 182/ A 182N. Al um num fl anges shal
conformto ASTM A 182/ A 182V, alloy 6061-T6 or all oy 356-T6. Carbon steel
flanges shall conformto ASTM A 181/ A 181V, G ade 2.

.7.8.2 Fl ange Gaskets

Fl ange gaskets shall be 1.6 mr 1/16 inch thick, NBR and shall be in
accordance with ASME B16.21. Full-face gaskets shall be provided for
flat-face flanged pipe joints. Ring gaskets shall be provided for
rai sed-face flanged pipe joints.

.7.8.3 Wel ded Ni ppl es

Ni ppl es shall be in accordance with ASTM A 733 or ASTM B 687 and shall be
of the same material as the pipe supplied.

.7.8.4 Thr eaded Uni on

Thr eaded uni ons shall only be used on cast steel piping 50 nr 2 inches in
nom nal size or smaller and only where indicated. Union shall be in
accordance with ASME B16. 39, Cass 150.

.7.8.5 Joi nt Conpound

Joi nt compounds for any type of piping systemshall be resistant to water
and shall be suitable for use with fuel containing 40 percent aronatics.

.7.8.6 Fl exi bl e Connect or

Connectors shall conformto requirenents of UL 567 and shall be the
flexible metal hose, corrugated type with braided wire sheath covering.
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Connectors shall have close-pitch annul ar corrugati ons and be rated for a
wor ki ng pressure of at least 1.9 MPa 275 psig at 38 degrees C 100 degrees F
Connectors shall have a mninun 300 nr 12 inch live length with flanged end
connections. Metal for hose and braided wire sheath shall be stainless
steel in accordance with ASTM A 167.

2.7.8. 7 Strai ner
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NOTE: Reference ASTM F 1199 when the operating
conditions are at 1.0 MPa (150 psig) and 65 degrees
C (150 degrees F) or less; otherwi se reference ASTM
F 1200.
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Strainer shall be in accordance with ASTM F 1199 or ASTM F 1200, except as
nodi fied herein. Strainer shall be the cleanable, basket or "Y' type, the
sanme size as the pipeline. Strainer body shall be fabricated of [cast
steel or brass] [Type 304 or 316 stainless steel] with the bottomdrilled
and tapped. The body shall have arrows clearly cast on the sides
indicating the direction of flow Strainer shall be equipped with a
renmovabl e cover and sedi ment screen. Screen shall be 60 mesh wire screen
with larger wire nmesh reinforcenent. Screen shall be [0.759 mr 22 gauge
brass or corrosion-resistant steel] [Type 316 stainless steel]. Pressure
drop for clean strainer shall not exceed 21 kPa 3 psig at design flow
rates. Each strainer shall be provided with an air elimnator. The ratio
of net effective strainer area to the area of the connecting pipe shall be
not less than 3 to 1

2.7.8.8 Pi pe Hangers and Supports

Hangers and supports shall be of the adjustable type conformng to M5SS SP-58
and M5S SP-69, except as nodified herein. The finish of rods, nuts, bolts,
washers, hangers, and supports shall be hot-di pped gal vani zed. Nuts,

bolts, washers, and screws shall be Type 316 stainless steel when | ocated
under any pier. M scellaneous netal shall be in accordance with

ASTM A 36/ A 36N, standard mill finished structural steel shapes, hot-di pped
gal vani zed.

a. Pipe Protection Shields. Shields shall conformto MSS SP-58 and
MBS SP-69, Type 40, except material shall be Type 316 stainless steel
Shi el ds shall be provided at each slide type pipe hanger and support.

b. Low Friction Supports. Supports shall have self-lubricating
anti-friction bearing el enents conposed of 100 percent virgin

tetrafl uoroethyl ene polyner and reinforcing aggregates, prebonded to
appropriate backing steel nmenbers. The coefficient of static friction
bet ween bearing elenents shall be 0.06 frominitial installation for
both vertical and horizontal |oads and deformati on shall not exceed 51
m croneters 0.002 inch under allowable static |oads. Bonds between
material and steel shall be heat cured, high tenperature epoxy. Pipe
hangers and support el enents shall be designed for the | oads applied.
Anti-friction material shall be a minimmof 2.3 nr 0.09 inch thick
Steel supports shall be hot-di pped gal vanized. Units shall be factory
desi gned and manuf act ur ed.

2.7.8.9 Exterior Coatings for Underground Piping
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NOTE: Delete this paragraph if only secondary
contai nment piping is used underground. Heat shrink
sl eeves can be used in lieu of the protective tape;
however, the sleeves are not recomended for systens
wi th numerous bends. Delete the |ast sentence of
subparagraph b., if heat shrink sleeves are not

desired.
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Pi pi ng, excluding FRP piping, placed in direct contact with backfill or
soil shall be provided with an exterior protective coating.

a. Pipe: Pipe shall receive protective coating system of
factory-applied adhesi ve undercoat and continually extruded

pol yet hyl ene coating conformng to NACE SP0185, Type A. The protective
coating shall have a mininumthickness of 762 nmicroneters 30 mls

b. Fittings and O her Surfaces: Fittings, couplings, regular
surfaces, damaged areas of extruded pol yethyl ene coating and exi sting
pi ping affected by the Contractor's operations shall be protected by

t he application of polyethyl ene tape which conforms to NACE SP0169, 762
mcroneters 30 mls nomnal thickness. Surfaces to be tape w apped
shal |l be clean, dry, grease free, and prinmed with a conpatible priner
prior to application of tape. Prinmer shall be as recomended by the
tape manufacturer and approved by the pipe coating manufacturer. Heat
shrink sleeves may be provided in lieu of tape and shall overlap the
pi pe coating not |less than 150 nmr 6 inches.

c. Flanges, Valves, and Irregular Surfaces: Irregular surfaces shal
be protected with a cold-applied liquid prinmer and heated coal -tar base
tape in accordance with AWM C203.

2.7.8.10 Exterior Coatings for Aboveground Steel Piping

Aboveground steel piping shall be painted as specified in Section 09 90 00
PAI NTS AND COATINGS. Paint shall be rated for use on hot nmetal surfaces up
to 230 degrees C 450 degrees F and for surfaces exposed to the weather.
Color of the finish coat shall be alumnumor |ight gray.

2.7.8.11 Gauges
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NOTE: Indicate the scale range for each pressure
gauge.
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Gauges shall conformto ASME B40. 100. Gauges shall be single style
pressure gauge for fuel with 114.3 mr 4-1/2 inch dial, and shall have brass
or alum num case, bronze tube, stainless steel ball valve, pressure
snubbers, and scal e range for the intended service.

2.7.8.12 Fl exi bl e Ball Joints
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NOTE: Indicate the |location and details of each
pi pe expansion joint, anopunt of pipe novenent, and
pi pe anchors.
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Joints shall be carbon steel with polished steel balls capable of 360
degree rotation plus 15 degree angul ar flex nmovenent, with flanged end
connections. Joints shall be provided with pressure nol ded composition
gaskets designed for continuous operation tenperature of 135 degrees C 275
degrees F. Joints shall be designed for a m ni mum working pressure of 1.9
MPa 275 psig at 38 degrees C 100 degrees F.

.7.8.13 Bel | ows Expansion Joints
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NOTE: Indicate the |ocation and details of each
pi pe expansion joint, anount of pipe novenent, and
pi pe anchors.
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Joints shall be Type 304 stainless steel corrugated bellows, reinforced
with rings, internal sleeves, external protective covers, and flanged end
connections. Limt stops shall be provided to linit total novenent in both
directions. Joints shall be cold set to conpensate for the tenperature at
the time of installation. Joints shall be designed to w thstand 10, 000
cycl es over a period of 20 years, and for a m ni num working pressure of 1.9
MPa 275 psig at 38 degrees C 100 degrees F. The first pipe alignnent guide
shal | be provided no nore than 4 pipe dianmeters fromthe expansion joint.
The second pi pe alignment gui de shall be provided no nore than 14 pipe

di ameters fromthe first guide.

.7.8.14 Site Flow | ndi cator

I ndi cator shall be of stainless steel construction, be conpatible with the
fuel to be handl ed, and have fl anged end connections. The sight flow

i ndi cator shall consist of a housing containing a rotating propeller that
is visible through a tenpered gl ass observation port.

. 8 FACTORY TESTS

Factory tests shall be perfornmed on a filter separator to denobnstrate
compliance with the testing and qualification procedures defined in

APl Spec 1581 for Goup Il, Cass B filter separators. The tests shall be
performed in the presence of a Government Representative, if deened
necessary by the Contracting Oficer. The tests shall be on a full-scale
test systemin accordance with APl Spec 1581, except as nodified herein

The test sanple shall consist of a conplete filter separator with coal escer
and separator elenments installed. El enents shall be representative of a
production lot. The filter separator, coal escers, and separator screens
shall be identified with the manufacturer's part nunber. Prior to
performng Test Series 1, 2, and 3, the filter separator shall be subjected
to a hydrostatic pressure of 1.9 MPa 275 psig in accordance with the

requi rements of ASME BPVC SEC VIII Dl1. The average free water content in a
test set shall not exceed 10 parts per nmillion and any single sanple shal
not exceed 15 parts per mllion.

.9 SUPPLEMENTAL COVPONENTS/ SERVI CES

.9.1 Ear t hwor k

Excavation and backfilling for piping shall be as specified in Section
31 00 00 EARTHWORK except as nodified herein. Backfill for FRP pipe shal
be pea gravel or crushed stone. Backfill for alum num stainless steel, or

carbon steel pipe shall be pea gravel, crushed stone, or sand.
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2.9.1.1 Pea Gravel
Pea gravel shall be between 3 mm 1/8 inch and 19 mr 3/4 inch dianeter.
2.9.1.2 Crushed Stone

Crushed stone shall be between 3 mr 1/8 inch and 13 mr 1/2 inch diameter in
accordance with ASTM C 33/ C 33N

2.9.1.3 Sand

Sand shall be fine sand aggregate in accordance with ASTM C 33/ C 33N
washed and thoroughly dried, shall contain no nmore than 500 ppm chl ori des
nor nore than 500 ppm sul fates, and shall have a pH greater than 7.

2.9.2 Cat hodi ¢ Protection

Buried netallic conponents including pipe, anchors, conduit, etc., shall be
provided with a cathodic protection systemin accordance with [ Section

26 42 14.00 10 CATHODI C PROTECTI ON SYSTEM ( SACRI FI Cl AL ANOCDE)] [ and]
[Section 26 42 17.00 10 CATHODI C PROTECTI ON SYSTEM (| MPRESSED CURRENT)] .

Cat hodic protection for netal conmponents that attach to a tank shall be
coordi nated and conpatible with the tank corrosion control system

2.9.3 Exterior Coatings of Mscellaneous Itens

Steel surfaces to be externally coated or painted shall be cleaned to a
commercial grade blast cleaning finish in accordance with SSPC SP 6 pri or
to the application of the coating. Exterior surfaces, other than stainless
steel pipe and flexible connectors, which are not otherw se painted and do
not require the application of an exterior coating, and itens supplied

wi t hout factory-applied finish paint, not including priner only itens,

shal |l be painted as specified in Section 09 90 00 PAINTS AND COATI NGS

2.9.4 I dentification Markings
Aboveground pi pe, equiprment, etc., supplied under this section shall have
identification markings applied in accordance with Section 09 90 00 PAI NTS
AND COATI NGS.

2.9.5 Product Recovery Tank and Accessories

Product recovery tanks and accessories shall be supplied and installed in
accordance with Section 33 56 10 FACTORY- FABRI CATED FUEL STORAGE TANKS.

PART 3 EXECUTI ON
3.1 EXAM NATI ON
After becoming famliar with all details of the work, performverification
of dimensions in the field, and advise the Contracting Oficer of any
di screpancy before perforning any work.
3.2 I NSTALLATI ON
Equi prent, material, installation, worknmanship, fabrication, assenbly,

erection, exam nation, inspection, and testing shall be in accordance with
ASME B31.3 and NFPA 30, except as nodified herein. Safety rules as
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specified in NFPA 30 and NFPA 407 shall be strictly observed.
3.2.1 Equi pnent

Equi prent shall be properly level ed, aligned, and secured in place in
accordance with manufacturer's instructions. Supports shall be provided
for equi pment, appurtenances, and pipe as required. Floor-nmounted punps
shal | be provided with mechanical vibration isolators or a vibration

i solation foundation. Anchors, bolts, nuts, washers, and screws shall be
installed where required for securing the work in place. Sizes, types, and
spaci ngs of anchors and bolts not indicated or specified shall be as
required for proper installation.

3.2.2 Pi pi ng
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NOTE: FRP pi pi ng shoul d never be used under
concrete slabs (excluding concrete wal kways).
I ndicate on the drawings the piping materials to be

al | owed for each piping run.
EE IR R I Sk S S I S S S I R R R Rk I S Sk S I Sk I R R Ik I S I R Sk I O R I

Under ground fuel piping shall be [single wall stainless steel, alumnum or
FRP] [a secondary containment piping systen], as indicated. Piping shal

be inspected, tested, and approved before burying, covering, or

concealing. Piping shall be installed straight and true to bear evenly on
supports. Piping shall be free of traps and shall not be enbedded in
concrete pavenent. Any pipe, fittings, or appurtenances found defective
after installation shall be replaced. Piping connections to equipnent
shall be as indicated or as required by the equi prent manufacturer. Pipe
and accessories shall be handled carefully to assure a sound, undanaged
condition. The interior of the pipe shall be thoroughly cleaned of foreign
matter and kept clean during installation. The pipe shall not be laid in
wat er or stored outside unprotected when weather conditions are

unsuitable. Wen work is not in progress, open ends of pipe and fittings
shal | be securely closed so that water, earth, or other substances cannot
enter the pipe or fittings. Cutting pipe, when necessary, shall be done

wi t hout damage to the pipe. Pipe shall be reamed to true internal dianeter
after cutting to renove burrs. Changes in pipe sizes shall be made through
tapered reducing pipe fittings. Stainless steel pipe shall in no case be
wel ded directly to carbon steel pipe. FRP piping shall not be used
aboveground or under concrete slabs (except concrete wal kways). Cutting of
FRP pi pe shall be perforned with a hacksaw or circular saw. A site flow

i ndi cator shall be placed downstream of each relief valve.

3.2.2.1 Abovegr ound Pi pi ng

Pi pe sections shall be conpletely installed as indicated prior to
perform ng any piping tests.

3.2.2.2 Bel owgr ound Pi pi ng
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NOTE: Delete the last two sentences if secondary

contai nnent piping is not used.
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Under ground pipelines shall be laid with a mninumpitch of 25 mmper 15 n
1 inch per 50 feet. Fifty nmm Two-inch pipe size valved drain connections
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shal | be provided at each |ow point and 40 mr 1-1/2 inch pipe size val ved
vent connections shall be provided at each high point. Horizontal sections
of pipe shall be installed with a mni mum of 450 mm 18 inches of backfil
between the top of the pipe and the ground surface. The full |ength of
each section of underground pipe shall rest solidly on the pipe bed.

Joints in secondary piping shall not be nade until the product pipe has
passed the necessary pneunatic tests. Nonnetallic pipe shall be installed
in accordance with pipe manufacturer's instructions.

3.2.2.3 Pi pe Hangers and Supports
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NOTE: Indicate details and spacing of pipe
supports, if a Governnment designer (either Corps
office or AVE) is the Engi neer of Record, and show
on the drawings. Delete the bracketed phrase if
seisnmic details are not provided. Pertinent
portions of UFC 3-310-04 and Sections 13 48 00
SElI SM C PROTECTI ON FOR M CSCELLANEQUS EQUI PMENT and
13 48 00.00 10 SElI SM C PROTECTI ON FOR MECHANI CAL
EQUI PMENT, properly edited, nmust be included in the
contract docunents.
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Seism c details shall be in accordance with UFC 3-310-04 SEI SM C DESI GN FOR
BU LDI NGS and 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
[as shown on the drawi ngs]. Additional hangers and supports shall be
installed for concentrated | oads in piping between hangers and supports,
such as for valves. M scellaneous steel shapes as required shall be
installed in accordance with ASTM A 36/ A 36N. Piping shall be supported as
fol l ows:

Nom nal Pi pe 25 and

Si ze (mm Under 40 50 80 100 150 200 250 300
Maxi mum Hanger

Spacing (m 2.1 2.7 3 3.7 4.3 5.2 58 6.7 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
Spaci ng (Feet) 7 9 10 12 14 17 19 22 23

3.2.2.4 Pi pe Sl eeves

Pi pi ng passi ng through concrete or masonry construction shall be fitted
with sleeves. Each sleeve shall be of sufficient |length to pass through
the entire thickness of the associated structural nember and shall be |arge
enough to provide a mnimum cl ear distance of 13 mr |/2 inch between the
pi pe and sl eeve. Sleeves through concrete shall be 0.912 mr 20 gauge
steel, fiberglass, or other material approved by the Contracting Oficer.
Sl eeves shall be accurately |ocated on center with the piping and securely
fastened in place. The space between a sleeve and a pipe shall be caul ked
and seal ed as specified in Section 07 92 00 JO NT SEALANTS. In fire walls
and fire floors, caulk both ends of a pipe sleeve with UL listed fill,
void, or cavity nmaterial.
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3.2.2.5 Pi pe Anchors

Were steel piping is to be anchored, the pipe shall be welded to the
structural steel nenber of the anchor and the abraded area shall be patched
with protective coating or covering as specified.

3.2.2.6 Exterior Coatings for Underground Pipe

Except as otherw se specified, protective coating shall be applied
nmechanically in a factory or field plant especially equipped for the
purpose. Valves and fittings that cannot be coated and w apped
nmechani cal ly shall have the protective coating applied by hand, preferably
at the plant that applies the covering to the pipe. Joints shall be coated
and w apped by hand. Hand coating and w appi ng shall be done in a nmanner
and with materials that will produce a covering equal in thickness to that
of the covering applied nechanically. Piping installed in valve boxes or
manhol es shall al so receive the specified protective coating.

a. Regular Surfaces, Fittings, and Couplings: Tape shall be initially
stretched sufficiently to conformto the surface to which it is
applied, using one layer |apped at least 25 nr 1 inch. Tape shal

overl ap the extruded pol yethyl ene coated piping 75 nr 3 inches at al
joints. A second layer, |lapped at least 25 nr 1 inch, with a tension
as it cones off the roll shall be applied and pressed to conformto the
shape of the conponent.

b. Damaged Areas of Extruded Pol yethyl ene Coating: Residual nmaterial
fromcoating shall be pressed into the break or trinmmed off. Tape
shall be applied spirally and one-half |lapped as it is applied. Tape
shall extend 75 mr 3 inches beyond the danmaged area. A double wap of
one full width of tape shall be applied at right angles to the pipe
axis to seal each end of the spiral wrapping.

c. Existing Piping Affected by the Contractor's Operation: Pipe shal
be wapped to 75 mr 3 inches beyond the point of connection

3.2.3 Buried Utility Tape

Uility tape shall be buried with the printed side up at a depth of 300 mv
12 inches below the top surface of earth or the top surface of the subgrade
under pavenents.

3.2. 4 Fi el d Painting

Pai nting required for surfaces not otherw se specified, and finish painting
of itens only prined at the factory, shall be painted and shall have
identification narkings applied as specified in Section 09 90 00 PAI NTS AND
COATINGS. Stainless steel and al um num surfaces shall not be painted.

Prior to any painting, surfaces shall be cleaned to renove dust, dirt,

rust, oil, and grease.

3.2.5 Franed | nstructions

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

prevent ati ve mai nt enance procedures, nethods of checking the systemfor
normal and safe operation, and procedures for safely starting and stopping
the system The franmed instructions shall be framed under gl ass or
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 am nated pl astic and be posted where directed by the Contracting O ficer.
The framed instructions shall be posted before acceptance testing of the
system

.2.6 Start-Up Representative

Manuf acturer's field service representatives shall be provided at no

addi tional cost to the Government to check each punmp and control val ve for
proper installation prior to systemflushing. Follow ng the flushing and
adj usting procedures, the service representatives shall also witness as a
mnimmthe first two days of operation. Any additional tinme required due
to delays or corrections by the Contractor shall be provided at no
additional cost to the Government. The manufacturer's field service
representative shall also instruct the required personnel in the proper
operation and mai nt enance of the punps and control val ves.

.3 FLUSHI NG, CLEANI NG, AND ADJUSTI NG
. 3.1 Preparations for Flushing

Fol l owi ng installation but prior to equipnent tests, the follow ng
preparations for flushing the systemshall be perforned.

.3.1.1 Initial System C eaning

Preservatives and foreign matter within the piping, valves, |ine strainers,
punps, oil/water separators,and other equipnment coming in contact with
fuel, shall be renmpbved. Fuel will not be delivered to the systemuntil the

initial systemcleaning is satisfactorily conpl eted and approved by the
Contracting O ficer.

.3.1.2 Prot ecti on of Equi prment

Control valves, fuel sensors, venturi tubes, pressure indicating
transmtters, and neters shall be renoved fromthe systemprior to the
start of flushing operations and, where applicable, replaced with spools of
pi pe whose dianmeter is equal to the itemrenoved. Coal escer and separator
elements in each filter separator shall also be renoved prior to the

fl ushi ng operations.

.3.1.3 Tenporary Strainers

Tenmporary 40 nmesh cone type strainers shall be installed in the suction
i ne ahead of each fueling punp. The tenporary strainers shall remain in
place for a mnimumof [2] [__ ] days after systemstartup, after which
time the Contractor shall renove the strainers and prepare the piping as
i ntended for final system operation.

. 3.2 Syst em Fl ushi ng

Fl ushi ng procedures shall precede fuel cleaning procedures.

.3.2.1 Procedur es

The entire fuel piping systemincluding transfer piping frombul k storage
tanks, punp house piping, fueling |l oop supply and return piping, supply and
return piping to the operating tanks, and product recovery piping, shall be

flushed with fuel. The flowrate of the systemduring flushing procedures
shal |l gradually be increased up to and held at the naxi mumrated system

SECTI ON 33 52 44 Page 49



capacity for a minimumof 6 hours. During the flushing procedure the
product recovery tank shall be filled and enptied a minimm3 times. Fue
shal | be flushed through each punp, filter separator, and each pantograph
assenbly. Strainers shall be kept clean in order to ensure maxi mum fl ow
rate.

.3.2.2 Fl ushi ng Accept ance

Accept ance of the flushing procedure shall be based on the fuel having a
maxi mumof 2.1 ng/L 8.0 ng/gallon solids with free water not to exceed 2.1
nmL/L 2 ni/quart. |If the sanple tested exceeds the maxi mum contam nation
al | onances, the system flushing procedure shall be repeated at the
Contractor's expense.

.3.3 Fuel C eaning

Fol | owi ng the acceptance of the flushing procedures, tenporary strainers
shal | be renoved and piping spools replaced with the appropriate

equi prrent. Fuel sensors, neters, pressure indicating transnitters, and
coal escer and separator elenents in filter separators shall be

reinstalled. Permanent strainers shall be renoved, cleaned, and
reinstalled. |If the pressure differential across the filter/separator

el ements exceed that reconmended by the manufacturer, the elenents shall be
repl aced.

.3.3.1 Pr ocedur es

The cl eaning procedure shall be perfornmed by continually circul ating fue
through the entire fueling system The flow rate of the fuel cleaning
procedure shall gradually be increased up to the naxi mumrated system
capacity. During the cleaning, only one punp at a tine shall operate. The
fuel shall be manually alternated between different punps and filter
separators on a periodic basis in order to clean each punp suction and

di scharge line. The cleaning procedure shall continue until the follow ng
acceptance certification is net.

.3.3.2 Cl eani ng Accept ance

Accept ance of the fuel cleaning procedure will be based on the
certification fromthe Contracting O ficer that each fuel sanple has a
nmaxi mum contanmi nation level of 0.5 ng/L 2.0 ng/gallon solids with free
water not to exceed 10 parts per million

.3.4 Initial System Adjustnents

Fol | owi ng the flushing and cl eani ng operations but prior to equipnent
tests, each system conponent shall be initially adjusted, if necessary, to
neet the systenis final operational requirenments. The Governnent wll
supply enough fuel to the systemto enable the Contractor to nake fina
adjustrents to equi pnent and controls. Flow rates and pressures shall be
adjusted to neet the indicated requirenents. Punps, control valves, filter
separators, etc., shall operate as intended. During initial system
adjustnents to a pantograph's venturi tube or control valve, the pressure
regul ati ng device at each pressure fueling nozzle shall be either disabled
or renoved. The sequence of control for each conponent shall be adjusted
to neet the indicated systemrequirenments. Following the initial system
adj ustments, the equi pment tests shall be performed in order to determne
any necessary final system adjustnents.
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3.4 DEMONSTRATI ONS

Conduct a training course for the operating staff as designated by the
Contracting Oficer. The training period shall consist of a total of
[ ] hours of normal working tinme and shall start after the systemis
functionally conpleted, but prior to final system acceptance. The field
instructions shall cover all of the itens contained in the Operation and
Mai nt enance Manual s, as well as denonstrations of routine maintenance
oper ati ons.

3.5 TESTS
3.5.1 Pi pi ng
3.5.1.1 Exterior Coatings of Underground Piping

The coating systemshall be visually inspected for holes, voids, cracks,
and other damage during installation. Danmage to the protective coating
incurred during transit and handling shall be repaired before

installation. Before lowering into the trench, each pipe section shall be
tested by an electric holiday detector with inpressed current in accordance
wi th NACE RP0274, using a full-ring, spring-type coil electrode. The
hol i day detector shall be equipped with a bell, buzzer, or other type of
audi bl e signal which sounds when a holiday is detected. Holidays in the
protective coating shall be repaired i medi ately upon detection and
retested. The holiday detector shall be a type that field adjustnents
cannot be made. Calibration of the tester shall be perforned by an

i ndependent testing nmanufacturer at 6-nonth intervals or at such tine as
the crest voltage is questionable. Followi ng installation, but prior to
filling the systemw th fuel, all exterior protective coatings, including
field joints, shall be retested with an electric holiday detector as

descri bed above. Holidays in the protective coating shall be repaired

i medi atel y upon detection and retested. Extrenme care shall be taken in
lifting the piping to performthe testing procedure. Chains or netal ropes
shall not be used in lifting the pipe for testing. Furnish |abor,
materi al s, and equi pnent necessary for conducting the holiday tests.

3.5.1.2 Radi ographi c Pi ping Tests

Prior to the pneumatic and hydrostatic tests, each stainless steel and

al um num pi ping weld perforned at the jobsite shall be exam ned by

radi ographic tests as defined herein. Procedures for radiographic testing
shall be in accordance with ASNT RP SNT-TC- 1A or ASTM E 94. Interpretation
of test results and linmtations on inperfections in welds shall conply with
the requirenents of "100 percent Radi ography” as defined in ASME B31. 3.
Testing shall be perforned by a qualified commercial or testing

| aboratory. Costs of testing, including retesting or repaired welds, shal
be borne by the Contractor. Weld ripples or surface irregularities that

m ght mask or be confused with the radi ographi c i nage of any objectionable
defect shall be renoved by grinding or other suitable mechanical neans.

The wel d surface shall be merged snmoothly with the base netal surface.

3.5.1.3 Pneurmati ¢ and Hydrostatic Tests

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

NOTE: Del ete subparagraph b., if secondary
contai nnment piping is not used.
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Testing shall conply with the applicable requirenents of ASME B31.3, NFPA 30,
and the requirenents specified herein. Pressure rating of various fittings
shal | not be exceeded. Hydrostatic testing shall be perfornmed using the
fuel to be handled. Water shall not be introduced into the systemfor
testing. To facilitate the pneumati c and hydrostatic tests, various
sections of the piping systemnay be isolated and tested separately. Were
such sections terninate at flanged val ve points, the line shall be closed
by means of blind flanges in lieu of relying on the valve. Tapped fl anges
shall be provided to allow a direct connection between the piping and the
air conpressor and/or pressurizing punp. Tapped flanges shall also be used
for gauge connections. No taps in the pernmanent line will be permtted.
Gauges will be subject to testing and approval. Follow ng satisfactory
conpl etion of each pneumatic and hydrostatic test, the pressure shall be
relieved and the pipe imedi ately sealed. Provision shall be nmade to
prevent displacenment of the piping during testing. Personnel shall be kept
clear of the piping during pneunatic testing. Equipnent such as punps,
tanks, and neters shall be isolated fromthe piping systemduring the
testing.

a. Pneumatic Test Procedures for Product Piping: Piping to be
install ed underground shall not receive field applied exterior coatings
at the joints or be covered by backfill until the piping has passed the
pneurmati c test described herein. The pneumatic test pressure shall be
applied in increments. A prelimnary 170 kPa 25 psig test shall be
applied. The pressure shall be maintained while soapsuds or equival ent
materials are applied to the exterior of the piping. While applying

t he soapsuds, the entire run of piping, including the bottom surfaces,
shall be visually inspected for |eaks (bubble formations). Leaks

di scovered shall be repaired in accordance with manufacturer's
instructions and retested. Following the prelinnary test, the piping
shall be tested at a pressure of 345 kPa 50 psig for not |ess than 2
hours, during which tinme there shall be no drop in pressure in the pipe
greater than that allowed for thermal expansion and contraction. The
pressure source shall be disconnected during the final test period.

Any | eaks reveal ed by the test shall be repaired and the test repeated.

b. Pneumatic Test Procedures for Exterior Containment Piping:

Exterior contai nment piping shall undergo a m ni mum pneumatic pressure
of 35 kPa 5 psig. Pressure in secondary piping shall be maintained for
at least 1 hour while soapsuds or equivalent materials are applied to
the exterior of the piping. While applying the soapsuds, the entire
run of piping, including the bottom surfaces, shall be visually

i nspected for |eaks (bubble formations). Leaks discovered shall be
repaired in accordance with manufacturer's instructions and retested.
This testing shall be in conpliance with the manufacturer's published
installation instructions.

c. Hydrostatic Test Procedures for Product Piping: Upon conpletion of
pneunatic testing and prior to backfilling, each piping systemshall be
hydrostatically tested with fuel at not nore than 1.9 MPa 275 psig in
accordance with ASME B31.3 and APl RP 1110, with no | eakage or
reduction in gauge pressure for 4 hours. Furnish electricity,

i nstrunments, connecting devices, and personnel for the test. Fuel wll
be furnished by the Governnent. Defects in work performed shall be
corrected at the Contractor's expense, and the test repeated until the
work is proven to be in conpliance with the testing procedures. Any
rel ease of fuel (no matter the size) during testing shall be

i medi ately contained, the pressure on the piping relieved, and the

pi pi ng drained of fuel. The Contracting Oficer shall be notified
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i medi ately of a fuel release, the exact |ocation, an estinmated
guantity of release, and a discussion of the contai nment neasures taken.

5.2 Equi pnent Tests
Fol I owi ng the conpletion of the Initial System Adjustments, but prior to

the system performance tests, the follow ng equi prment tests shall be
per f or med.

.5.2.1 Operating Tank Low Level Al arm

Val ves shall be positioned to transfer fuel between operating tanks. One
fueling pump shall be started and sufficient fuel shall be punped out of
the first operating tank to allow the low | evel alarm (LLA) to stop the
fueling pump. This procedure shall be repeated for each fueling punp and
each tank until the LLA stops the fueling punp due to the low liquid |eve
in the operating tank

.5.2.2 Fuel Delivery

Flow rates at each direct fueling station shall be measured agai nst various
pressure fueling nozzle backpressures. Each tined flow rate period shal
be at least 1 minute. False backpressure shall be created by throttling a
val ve downstream of the nozzle. The valve may be |ocated on a tank truck
or in an aircraft direct fueling station return line. The corresponding
flowrates L/s GPN shall be recorded at pressure fueling nozzle pressures of
138 kPa 20 psig, 172 kPa 25 psig and 241 kPa 35 psig. During the flow
rate neasurenents, it shall be ensured that each tenporary strainer has
been renoved, valves are fully open, pressure relief valves are not
| eaking, and the differential pressure drop across each filter separator is
wi thin an acceptabl e range.

.5.2.3 Fuel i ng Punp Operation

Qperation of pressure and flow devices to start and stop the fueling punps
at the indicated pressure and flow rates shall be denonstrated in the
presence of the Contracting Oficer. The operating sequence shall be
repeated with each of the punps being selected as the | ead punp. For this
test, the flow rates shall be measured and recorded.

.5.2.4 Enmer gency Shut down

Wth one fueling punp circulating fuel through the system each energency
stop pushbutton station shall be tested to verify that the punp stops and
the enmergency shutoff valve closes at the pushbutton station. The above
procedure shall be repeated for each fueling punp. Tests for both the
automati ¢ and nmanual nodes shall be conducted. A total energency stop with
three punps running shall be sinulated.

.5.2.5 Pant ograph Control Val ve

Each pant ograph control valve shall be operated to denpbnstrate proper surge
shut down capability, pressure control at the correspondi ng setpoint (plus
or minus 35 kPa 5 psi), and deadnan cl osure.

.5.3 System Performance Tests

Testing as perforned under paragraph Equi prrent Tests shall be perforned
again and shall be considered the initial systemperformance test. The

SECTI ON 33 52 44 Page 53



initial test shall be perforned foll ow ng necessary system adj ustnments and
calibrations to the various equi prent and controls. The initia
performance test shall also denonstrate the proper operation of each
flushing node. Following the initial performance test, a final performance
test shall be perfornmed which involves the denonstration of the fueling
system duri ng actual fueling and defueling of an aircraft. The naximum
rated capacity of the systemshall be tested by using several aircraft
simul taneously. If it is not possible to use the nunber of aircraft
required to receive the full flow, the test shall be suppl enented through
the use of refueling trucks or bladders. The use of aircraft or refueling
trucks shall be coordinated with the Contracting O ficer prior to testing.
In the event a portion of the system or any piece of equipnent fails to
neet the test, make the necessary repairs or adjustnments and repeat the
performance tests until satisfactory perfornmance is obtained.

-- End of Section --
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