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SECTI ON 33 57 55

FUEL SYSTEM COVPONENTS ( NON- HYDRANT)
11/18, CHG 1: 11/20
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NOTE: This guide specification covers the

requi renents for general system conponents for fue
systenms (non-hydrant type). Do not use this
specification for designs related to pressurized
hydrant fueling systems. For such systens, refer to
the requirenents of the DoD Type II11/1V/V, and Cut
and Cover Hydrant Refueling System Standards.

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

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

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

PART 1 GENERAL

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use this UFGS in conjunction with UFC
3-460-01 "Design: Petrol eum Fuel Facilities".
Include in this specification any additional system
conponent s/ devi ces necessary to neet state and | oca
regul ati ons.

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

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

| ocation

htt ps://ww. wbdg. or g/ ff c/ dod/ non- cos- st andar ds.

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

1 SUMVARY

This section defines the requirenents for systemconponents as related to
a non-hydrant fuel distribution system Provide the entire fue

di stribution systemas a conplete and fully operational system Size,

sel ect, construct, and install equipnent and system conponents to operate

together as a conplete system Substitutions of functions specified
herein will not be acceptable. Coordinate the work of the system

manuf acturer's service personnel during construction, testing,
calibration, and acceptance of the system System conponents and piping

speci fied herein nust be designed to handl e a working pressure of [1900 kPa
275 psig for stainless steel systens][1965 kPa 285 psig for carbon stee

systens] at 38 deg C 100 deg F. Conponents specified herein nust be
conpatible with the fuel to be handl ed. Conponents to be suitable for
out side, unsheltered location, and to function normally in amnbient

t emper at ures between | ] degrees F and [ ] degrees F.[ If
gasoline is being handl ed, refer to 40 CFR Part 60 Subpart Kb and XX, 40
CFR Part 63 Subpart R, BBBBBB, and CCCCCC for design, installation, and

testing requirenents.]

2 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

t hi s paragraph by organization, designation, date,
and title.

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

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

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

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

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

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.
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AMERI CAN PETROLEUM | NSTI TUTE (API)

APl RP 540 (1999; R 2004) Electrical Installations in
Pet r ol eum Processing Pl ants

APl RP 1004 (2003) Bottom Loadi ng and Vapor Recovery
for MC-306 and DOT-406 Tank Motor Vehicles

APl RP 1615 (2011) Installation of Underground
Pet rol eum St or age Syst ens

APl RP 2003 (2015; 8th Ed) Protection Against
Ignitions Arising out of Static,
Lightning, and Stray Currents

APl STD 610 (2010; Errata 2011) Centrifugal Punps for
Petrol eum Petrochem cal, and Natural Gas
| ndustries

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B16.5 (2020) Pipe Flanges and Fl anged Fittings
NPS 1/2 Through NPS 24 Metric/lnch Standard

ASME B40. 100 (2022) Pressure Gauges and Gauge
Attachment s

ASME B73.1 (2020) Specification for Horizontal End
Suction Centrifugal Punps for Chem cal
Process

ASME BPVC SEC VIII1 D1 (2019) BPVC Section VIII-Rules for

Construction of Pressure Vessels Division 1
ASTM | NTERNATI ONAL ( ASTM
ASTM C827/ C827M (2023) Standard Test Method for Change in
Hei ght at Early Ages of Cylindrical

Speci mens of Cenentitious M xtures

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

ENERGY | NSTI TUTE (El)

El 1529 (2014; 7th Ed) Aviation Fueling Hose and
Hose Assenblies

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE 142 (2007; Errata 2014) Recommended Practice
for G ounding of Industrial and Comerci al
Power Systems - | EEE Green Book
| EEE 1100 (2005) Eneral d Book | EEE Reconmended

Practice for Powering and G oundi ng
El ectroni ¢ Equi prment
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NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 30 (2024) Fl anmabl e and Conbusti bl e Li qui ds
Code

NFPA 70 (2023; ERTA 4 2023; ERTA 5 2023; ERTA 6
2023) National Electrical Code

NFPA 77 (2024) Recommended Practice on Static
El ectricity

NFPA 407 (2022; TIA 21-1) Standard for Aircraft

Fuel Servicing

NFPA 780 (2023) Standard for the Installation of
Li ght ni ng Protection Systens

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 (2016; Rev B) Detail ed Specification for
Aircraft Pressure Refueling Nozzle

U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- A- 25896 (1983; Rev E; Notice 1 1989; Notice 3
2003) Adapter, Pressure Fuel Servicing,
Nomi nal 2.5 inch dianeter

M L- DTL- 5624 (2016; Rev W Notice 1 2020) Turbi ne Fuel,
Avi ation, G ades JP-4 and JP-5

M L- DTL- 83413 (2012; Rev C, AVMD 1 2017; ANMD 2 2019)
Connectors and Assenblies, Electrical,
Aircraft Groundi ng, General Specification
for

M L- DTL- 83413/ 4 (2018; Rev E; AVMD 1 2018) Connectors and
Assenblies, Electrical, Aircraft
Groundi ng: Plugs, for Types | and ||
Groundi ng Assenblies

M L- DTL- 83413/ 7 (2018; Rev F; AMD 1 2018; Notice 1)
Connectors and Assenblies, Electrical,
Aircraft Grounding: C anp Connector for
Types | and Il G oundi ng Assenbli es,
Cip, Electrical

M L- P-52327C (1990) Mlitary Specification Punps,
Centrifugal, Electric-Mtor-driven,
Positive Prine, Petroleum Products,
Airfield Defueling and Recei ving

M L- PRF- 4556 (1998; Rev F; Am 1 1999; CANC Notice 1

2011) Coating Kit, Epoxy, for Interior of
St eel Fuel Tanks
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M L- STD- 130 (2007; Rev N, Change 1 2012)
Identification Marking of U S. Mlitary
Property

M L- STD- 161 (2005; Rev G Notice 1 2010)
I dentification Methods for Bul k Petrol eum
Products Systens | ncl uding Hydrocarbon
M ssil e Fuel s

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

CI D A- A-50696 (2016; Rev D) Reels, Static Discharge,
Groundi ng, 50 and 75 Foot Cabl e Lengths

CI D A- A-59326 (Rev D) General Specification For Coupling
Hal ves, Qui ck-Di sconnect, Cam Locking Type

U.S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

40 CFR 280 Techni cal Standards and Corrective Action
Requi renents for Omners and Operators of
Under ground St orage Tanks (UST)

UNDERWRI TERS LABORATORI ES (UL)

UL 87 (2016) UL Standard for Safety
Power - Oper at ed Di spensi ng Devi ces for
Pet r ol eum Product s

UL 87A (2015; Reprint Jan 2020) UL Standard for
Saf ety Power - Qperated Di spensi ng Devi ces
for Gasoline and Gasol i ne/ Et hanol Bl ends
wi th Nomi nal Ethanol Concentrations up to
85 Percent (EO0O — E85)

UL 330 (2017; Reprint Feb 2019) UL Standard for
Saf ety Hose and Hose Assenblies for
Di spensi ng Fl ammabl e Li qui ds

UL 842 (2015; Reprint Gct 2017) UL Standard for
Saf ety Val ves for Flanmmabl e Fl uids

.3 ADM NI STRATI VE REQUI REMENTS

Submit detail drawi ngs consisting of illustrations, schedul es, perfornance
charts, instructions, brochures, diagranms, and other information to
illustrate the requirenents and operation of the system conponents and
systems. Provide the drawi ngs as one package with the design anal ysis.
Shop fabrication drawi ngs nmust include type of material, configuration,
t hi ckness, and necessary details of construction of the steel tank and
vault. Shop drawi ngs must al so show the steel grating and supports.
Submit Manufacturer's Catal og Data and Certificates of Conpliance.
Qperation and mai ntenance i nformati on nust be subnitted for the system
conponents itenms or systens listed in PART 2. Autonmatic punp controls
nmust include step-by-step procedures required for system startup,
operation, and shut down.
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4 SUBM TTALS

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submittal
items in the text, to reflect only the subnmttals
required for the project. The Guide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

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

The "S" classification indicates submittals required
as proof of conpliance for sustainability Quiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Groundi ng and Bonding; ¢, [ 11
Ti ght ness Monitoring System;, C[, |

Truck Fillstand Overfill Protection and G ound Verification Unit;

[, [ 1]
Venturi Tubes; G, [

Meters; G, [ 11

SECTI ON 33 57 55 Page 10
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Jockey Punp; C[, [ 1]

Packaged Truck O fload System; C, [__ 1]

Hi gh Point Vent and Low Point Drain Pits; C[, [___ 1]
Water Draw OFf System C[, [ 1]

Operating Tank Vent; ¢, [ 1]

SD- 03 Product Data

Pressure Gages; G, [ 1]

Differential Pressure Gauge; C[, [__ 1]
Automatic Punmp Controls; ¢, [ 1]

Ti ght ness Monitoring System C[, [__ 1]
Truck Fillstand Overfill Protection and Ground Verification Unit; G
[ [ 11

Flow Switches; ¢, [ 1]

Venturi Tubes; C[, [__ 1]

Differential Pressure Transmitter; C, [__ 1]
Pressure Sensor; C[, [_ 1]

Rel axation Tank; C[, [ 1]

Meters; G, [ 1]

Subrersible Pump; C[, [___ 1]

ANSI Type Centrifugal Pump; G, [ 1]
Sliding Vane Rotary Punp; G, [ 1]

Sel f-Primng Centrifugal Punp; G, [ 1]
Jockey Punp; C[, [ 1]

Packaged Truck O fload System; G, [__ 1]
Deaerator Tank; C[, [__ 1]

Truck Fillstand Hose; C[, [ 1]

Truck Fillstand Swivel Joints; G, [ ]]
Tank Truck Bottom Loading Arm; G, [ 1]
Top Loading Arm; G, [ 1]
Filter/Separator; G, [ 1]
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H gh Point Vent and Low Point Drain Pits; (,

FRP Contai nnent Sunp; C[, [___ 1]

Liquid Level Gauge; ¢, [__ ]]

Operating Tank Level Indicator; G, [__ 1]
Operating Tank Level Switches; ¢, [ 1]
Water Draw OFf System; ¢, [ 1]
Qperating Tank Vent; ¢, [ 1]

Product Dispensing Unit; G, [ 1]

SD-06 Test Reports
Ti ghtness Monitoring Systenm; ¢, [ 1]
Coating Testing, G, [ 11
SD-07 Certificates
System Supplier; G, [ 1]
Ti ght ness Monitoring System;, G, [ 1]

SD-10 Operation and Mai ntenance Data

Automatic Punmp Controls; ¢, [ 1]

Ti ght ness Monitoring System;, C[, [ 1]
Truck Fillstand Overfill Protection and Ground Verification Unit;
[ [ 11

Rel axation Tank; C[, [ 1]

Meters; G, [ 1]

Subrersible Pump; C[, [___ 1]

ANSI Type Centrifugal Pump; G, [ 1]
Sliding Vane Rotary Punp; G, [ 1]

Sel f-Primng Centrifugal Punp; G, [ 1]
Jockey Punp; C[, [ 1]

Packaged Truck O fload System; C, [__ 1]
Deaerator Tank; C[, [__ 1]
Filter/Separator; ¢, [ 1]

Operating Tank Level Indicator; C, [___ 1]

SECTI ON 33 57 55 Page 12
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Water Draw off System; C[, [_ 11
Operating Tank Vent; ¢, [ 11
Product Dispensing Unit; C[, [
5 QUALI TY ASSURANCE
Submit the follow ng data for approval:

a. Certification stating that the System Supplier has provided and
installed at |east five Programabl e Logic Control (PLC)-based punp
control systens in the last five years, for automatic cycling of punps
based upon varying di spensing demands, utilizing nultiple punps.

These systens nust be for dispensing [jet fuel] [nmpgas] [avgas]
[diesel] [bio-diesel] [E-85] [burner fuel oils] [ ].

b. Certification that six systens have been successfully operated over
the last three years and are currently in service.

c. Project names, locations, systemdescription, and itens provided at
these installations. Include user point-of-contact and current
t el ephone nunbers.

.5.1 Mat eri al and Equi pnent Qualifications

Provide materials and system conponents that are standard products of a
manuf acturer regularly engaged in the manufacturing of such products, that
are of a simlar material, design and workmanship. Materials and system
conponents must have been in satisfactory commercial or industrial use for
a mnimmtwo years prior to bid opening. The two year period mnust

i ncl ude applications of the system conponents and nmaterials under sinmlar
circunmstances and of simlar size. Materials and system conponents mnust
have been for sale on the conmercial market through advertisenents,

manuf acturers' catal ogs, or brochures during the two year period.[
Products having |l ess than a two year field service record will be
acceptable if a certified record of satisfactory field operation, for not
| ess than 6000 hours, exclusive of the nanufacturer's factory tests, can
be shown. ]

5.2 Nanepl at es

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

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

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

Requi re mel am ne plastic nanmeplates for all NAVFAC
projects. Also for NAVFAC projects, require

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

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

Attach nameplates to all specified system conponents, thernoneters,
gauges, and val ves defined herein. List on each naneplate the
manuf acturer's name, address, [contract numnber,] [acceptance date,]
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conponent type or style, nobdel or serial nunber, catal og nunber, capacity
or size, and the systemthat is controlled. Construct plates of [anodized
al um nun] [stainless steel] [nelani ne plastic, 3 mr 1/8-inch thick, W
resistant, black with white center core, matte finish surface and square
corners] | ]. Install nameplates in pronminent |ocations with
nonferrous screws, nonferrous bolts, or permanent adhesive. M ninum size
of namepl ates nust be 25 by 65 mr 1 by 2-1/2 inches. Lettering nust be
the normal block style with a minimunr 6 nr 1/4-inch height. Accurately
align all lettering on naneplates.[ For plastic nanepl ates, engrave
lettering into the white core.][ Key the naneplates to a chart and
schedul e for each system Franme charts and schedul e under gl ass, and

| ocate where directed near each system Furnish two copies of each chart
and schedul e. Each naneplate description nust identify its function.]

1.6 DELI VERY, STORAGE, AND HANDLI NG

Handl e, store, and protect system conponents and materials to prevent
danmage before and during installation in accordance with the

manuf acturer's recommendati ons, and as approved by the Contracting

O ficer. Replace danaged or defective itens.

PART 2 PRODUCTS

If gasoline is being handled, refer to 40 CFR Part 60 Subpart Kb and XX,
40 CFR Part 63 Subpart R, BBBBBB, and CCCCCC for design, installation, and
testing requirenents.

2.1 MATERI ALS

Material s of construction nust be stainless steel, alunmi numor nonferrous
mat eri al except positive displacenent neter case nay be steel with

el ectroless nickel plated internals coated to 0.075 mr 3 nil thickness, or
interior epoxy coating. No ferrous or zinc-coated material bronze, brass
or other copper bearing alloys nmust be used in contact with the fuel. Do
not install cast iron bodied valves or system conponents. Do not use

al um num val ves.

2.1.1 Types of Fuel

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ect type of fuel and insert expected
t enper ature extremes.

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

Conponents rmust be suitable for use with [F-24 turbine fuel (Jet-A wth
additives FSIl, CI/LE, and SDA); specific gravity 0.81 at 16 degrees C 60
degrees F; viscosity 1.62 CS at 16 degrees C 60 degrees F; Reid vapor
pressure less than 0.35 kPa 0.05 psi; ASTM D1655] [JP-4 turbine fuel
specific gravity 0.76 at 16 degrees C 60 degrees F; viscosity 0.92 CS at
16 degrees C 60 degrees F; Reid vapor pressure 14 to 21 kPa 2 to 3 psi,

M L-DTL-5624] [JP-5 turbine fuel; specific gravity 0.82 at 16 degrees C 60
degrees F; viscosity 1.62 CS at 16 degrees C 60 degrees F; Reid vapor
pressure less than 0.35 kPa 0.05 psi, M L-DTL-5624]. Conponents to be
ANSI d ass 150 (1920 kPa at 38 degrees C 275 psig at 100 degrees F) unl ess
not ed otherw se. Conponents to be suitable for outside, unsheltered

| ocation, and to function normally in anbient tenperatures between | ]
degrees C Fand [ ] degrees C F.
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1.2 Conposition of Materials

Materials in contact with the fuel rmust be noncorrosive. No zinc-coated
netal s, brass, bronze, iron, lead or |ead alloys, copper or copper alloys,
or other light netal alloys containing nore than 4 percent copper must be
used in contact with the fuel

.1.3 Gasket s

Gaskets nmust be in accordance with Section 33 52 40 FUEL SYSTEMS Pl Pl NG
( NON- HYDRANT) .

.1.4 Bolts and Nuts

Bolts and nuts must be in accordance with Section 33 52 40 FUEL SYSTENS
Pl PI NG ( NON- HYDRANT) .

.1.5 Fl anges

Fl anges and fl anged end system conponents must be in accordance with
Section 33 52 40 FUEL SYSTEMS PI PI NG ( NON- HYDRANT) .

.1.6 Nitrile Butadi ene (Buna-N)

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

Provide NBR material that conforms to SAE AVS3275.

.2 SYSTEM COVPONENTS AND MATERI AL

2.1 Gener al

Al items of system components and material nust be new and of the best
quality used for the purpose in commercial practice and nust be products
of reputable manufacturers. Each nmmjor conponent of the system conponents
nmust have the manufacturer's nane, address and catal og nunber on a plate
securely affixed in a conspicuous place. The naneplate of a distributing
agent only will not be acceptable. The gears, couplings, projecting set
screws, keys and other rotating parts |ocated so that any person may cone
in close proximty thereto nust be fully enclosed or properly guarded.

Syst em Conponents, assenblies and parts rmust be marked for identification
in accordance with ML-STD-130 and M L-STD-161. Punmp and filter vesse
nunbers must be as indicated on the drawings. In addition, filter vessels
must include el ement nunbers and the date of the next el enent change.
Identification tags made of brass, stainless steel, or engraved anodi zed
al um num indicating valve nunber and nornally open (NO or normally
closed (NC) nust be installed on valves. Tags nust be 35 mm 1-3/8 inch

m ni mum di anet er, and marki ng must be stanped or engraved. |Indentations
nmust be black, for reading clarity. Tags must be attached to valves with
No 12 AW5 copper wire, stainless or alum num hanging wires, or
chrone-pl at ed beaded chai n designed for that purpose.

. 2.2 System Suppl i er
Since the punp control system including but not Iimted to punp contro

panel , [venturi tubes], transmtters, flow sw tches, fueling system punps,
all field instrumentation, [tightness nonitoring system] and contro
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2.

valves with all hardware and software, is an integrated systemit nust be
furnished by a single systens supplier regularly engaged in the supplying
of these system components. System Supplier must be a company whose
regul ar, normal, and primary business is representing manufacturers in the
di stribution and start-up of aviation fueling facilities, and have no
affiliation with the Contractor other than as a seller to the Contractor
Supplier nust provide all system conponents and appurtenances regardl ess
of manufacture, be a factory authorized certified representative, and be
responsible to the Contractor for satisfactory operation of the entire
system and must oversee the installation of the system conponents.
Substitutions of functions specified will not be acceptable. The
Contractor and the System Supplier nust be present at the system
conmi ssi oni ng, and must coordi nate and schedul e the work during
construction, testing, calibration, and acceptance of the system The
System Supplier nmust be on-site with their nechanical and contro
personnel to supervise and assist the contractor during pre-conm ssioning
check-out of the nechanical systens and control systens, initial fue
receipt, initial filing, hydrostatic testing, pigging, flushing, cleaning,
system conponent tests, perfornance testing and all training for the
owner's representatives. The System Supplier nust be responsible to the
Contractor for scheduling all Contractor, Sub-contractor, and

manuf acturer's service personnel during systemstart-up and fina
conmmi Ssi oni ng.

3 ELECTRI CAL

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Show el ectrical characteristics on the
dr awi ngs.

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

26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

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

el ectrical system conponents and circuits and when
recommended by the manufacturer. Were adjustable
speed drives (ASD) are specified, reference Section
26 29 23 ADJUSTABLE SPEED DRI VE (ASD) SYSTEMS UNDER
600 VOLTS. The nethods for cal cul ating the econony
of using an adjustable speed drive is described in
UFC 3-520-01 DESIGN: | NTERI OR ELECTRI CAL SYSTEMS.

Coordinate the ignition tenmperature of the fuel (s)
to be handled with the electrical design. Ignition
tenmperatures will be as defined in NFPA 497M  Fuel
ignition tenperatures will dictate the nmaxi mum

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

Coor di nate pi ping, valve, system conponents and
ot her systems bondi ng and groundi ng requirenents
with UFC 3-460-01. Include also in the design a
bondi ng and grounding plan to relieve and contro
static electricity buildup as described in UFC
3-460-01.
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Mot ors, manual or automatic notor control system conmponents except where
installed in notor control centers, and protective or signal devices
required for the operation specified herein nust be provided under this
section in accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM
Any wiring required for the operation specified herein, but not shown on
the electrical plans, nust be provided under this section in accordance
with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

. 3.1 Groundi ng and Bondi ng

G ound and bond in accordance with NFPA 70, NFPA 77, NFPA 407, NFPA 780,
APl RP 540, APl RP 2003, |EEE 142, and | EEE 1100. Provide junpers to
overconme the insulating effects of gaskets, paints, or nonnetallic
conmponent s.

.4 PRESSURE GAGES

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

NOTE: For arctic conditions (less than mnus 50 deg
F) gauges nust be imersed (filled) with silicone.

I ndicate the scale range for each gauge on the

dr awi ngs.

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

Pressure gages nust conformto ASME B40.100 with netal cases and 100 mr
4-inch dianmeter white dials. Gages nmust be bottom connected, w thout back
flanges. A pulsation danpener, adjustable to the degree of danpening
requi red, nust be provided for each gage. Range of gages must be as

i ndicated. A ball valve nmust be provided for each pressure gage. Gages
nust have all parts imrersed in [silicone] [glycerin] oil. Gages nust be
| abel ed with the calibration date.

4.1 Qui ck Di sconnect

If indicated on draw ngs provide qui ck di sconnect on pressure gauge. Quick
di sconnects for pressure gauges must be double shut-off, dry-break design
316 stainless steel construction, with Fluorocarbon (Viton) seals, ninimm
wor ki ng pressure of 6.89 nmPa 1000 psig at 38 degrees C 100 degrees F, with
12.7 nmr 1/2-inch femal e NPT threaded connections for both coupler and
adapter, manufactured in accordance with |1SO 7241, Series B. The quick

di sconnect assenbly nust consist of a coupler, half to be connected to the
pressure snubber under the pressure gauge, and a ni ppl e/ adapter half to be
connect ed above the pressure gauge isolation ball valve. The

ni ppl e/ adapter is to be provided with an al unmi num dust cap to protect the
fitting when the gauge is renpved.

.5 DI FFERENTI AL PRESSURE GAUGE

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Piston type differential pressure gauges do
not require calibration. Suggest show ng on the
drawi ngs a pressure gauge installed on the high
pressure side of the differential pressure gauge.
The pressure gauge should have a scale range fromO
to 2068 kPa (300 psi).

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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The gauge nust consist of a spring-supported, corrosion resistant piston
novi ng inside a glass cylinder, with high pressure applied on top of the
pi ston and | ow pressure applied belowit. Under a differential pressure of
206. 8 kPa 30 psi, |eakage past the piston nmust not exceed 120 drops per
m nute. The cylinder and flanges nust be stainless steel with Viton
Oring seals. The high pressure inlet of the gauge nmust have a 10-m cron
pl eated paper filter and the | ow pressure connection nust have a fine nesh
stainl ess steel strainer. The gauge nust have an operating pressure of
2068 kPa 300 psi. Differential pressure range of the gauge through
approxi mately 75 mr 3-inches of piston nmovenent nust be 0-2068 kPa 0-30 ps
with an accuracy of plus 34.5 kPa 0.5 psi, calibrated linearly with one
PSI scal e graduations. Hi gh and | ow pressure connections nust be 1/4-inch
NPT fermale with a stainless steel bar stock valve at each connection
Construction of the gauge nmust be such that a 3-valve nanifold is not
necessary. |If only one bar stock valve is closed, the gauge must not be
damaged by up to 206.8 kPa 300 psi differential pressure in either
direction. A pressure gauge nmust be attached to the differential pressure
gauge to indicate the high pressure and have a range of 2068 kPa 300 psi.

2.6 AUTOVATI C PUMP CONTROLS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Fuel systemns that include punps to receive,
transfer, and issue fuel nay be provided with an
Automatic Punp Control systemw th a Programrmabl e
Logic Controller (PLC) driven Punp Control Pane
(PCP) to control the system The exceptions where a
PCP is not required are:

(a) Mdtive fuel filling stations and that only
di spense notive fuel into vehicles.

(b) Mdtive fuel filling stations that also include
attached tactical refueler truck |oading station(s)
whose flow rate is under 200 gpm for each station

(c) Punps serving miscell aneous use tanks.

(d) Isolated mscellaneous punps that are not part
of a larger system These 5 HP or |less size punps
act as sunp punps, pier stripping punps, etc.

Every fuel systemlarger than a Filling Station for
di spensing notive fuel that includes punps to

recei ve, transfer, and issue fuel may be provided
with an Automatic Punp Control systemwth a
Programmabl e Logic Controller (PLC) driven Punp
Control Panel to control the punps, run tightness
tests, prevent tank overflow, etc. Provide an
Automatic Punp Control System when required by
Servi ce Headquarters.

Only the nost conplicated systens use the

nmeasur enent of pressure and flowto start and stop
punps; this is typically only required for hydrant
systenms. This specification section assunes that
the systemfor this project uses manual ly actuated
Punp Control Start/Stop Stations to control the
punps. To specify a systemthat uses an automatic
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punp control systemthat starts and stops the punps
based on flow and/ or pressure, use Section

33 52 43.11 AVI ATI ON FUEL MECHANI CAL EQUI PMENT

i nstead and nodi fy accordi ngly.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The control system conponents specified in this paragraph nust be obtained
froma single supplier of such products (see the paragraph SYSTEM SUPPLI ER
in this section for the requirenents). The supplier must be responsible
for furnishing conponents that are conpatible and that operate as a system
to performthe required punmp control functions. Control tubing between
control s/instrunents and fuel lines must be installed to elimnate air
entrapment. Control tubing nust be as specified in Section 33 52 40 FUEL
SYSTEMS Pl PI NG ( NON- HYDRANT) .  Each system conmponent specified hereafter
must have manufacturer's authorized service personnel present to assist in
PERFORMANCE TESTI NG as specified in Section 33 08 55 FUEL DI STRI BUTI ON
SYSTEM START- UP ( NON- HYDRANT) . Itens specified under this paragraph nust
be subnmitted for approval concurrently with itens specified in Section

33 09 52 FUEL PUMP CONTROL AND ANNUNCI ATl ON SYSTEM ( NON- HYDRANT) .

El ectrical supply and electrical control system components nust be
suitable for the location and area classification in which they are
installed. Al mounting hardware nust be corrosion resistant.

.6.1 Punp Control System

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Provide a punp control systemwth a
Programmbl e Logic Controller (PLC) driven Punp
Control Panel on every project larger than a
Mlitary Service Station

NOTE: Delete any of the below |listed systens that
are inapplicable.

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

Provide a systemthat is furnished by a Single Systemsupplier. System
must include all required hardware and software in an integrated system
System nust include the operator's interface computer and all required
transmtters. System nust nonitor and control the followi ng as a m ni mum
a. Control valves

b. Refueler truck |oading system

c. Over the road tank truck | oading system

d. Railcar |oading system

e. Over the road tank truck offl oadi ng system

f. Railcar offloading system

g. Tank truck overfill protection and ground verification unit

h. Vehicle dispensing system

i. Marine | oading system

SECTION 33 57 55 Page 19



j. Marine of floading system
k. Transfer pipeline punping system
2.6.2 Punp Control Pane

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

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

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

See Section 33 09 52 FUEL PUVP CONTROL AND ANNUNCI ATI ON SYSTEM
( NON- HYDRANT) .

2.6.3 Control Stations

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

NOTE: Indicate the |ocation and approxi nmate
configuration of each station. Munt all the
control system conponents on a single system
conponent rack next to the correspondi ng

recei vi ng/ di spensi ng system conponents. Include the
sequence of operation for each station on the
dr awi ngs.

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

El ectrical supply and electrical control system components nust be
suitable for the location and area classification in which they are
installed. Al nmounting hardware nust be corrosion resistant.

2.6.3.1 Punp Control Start/Stop Station

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Indicate the sequence of operation for the
station on the drawings. Indicate the |location of
each station on the drawing. Provide a station for
each | oading or of floadi ng position

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Station rmust consist of an enclosure, start/stop pushbuttons and green
indicator lights as required. Enclosure nust be corrosion resistant. In
hazar dous areas, enclosure nust be el ectrogal vanized iron alloy with
factory coating or copper-free alum num |In non-hazardous areas,

encl osures must be gal vani zed steel, stainless steel, electrogal vanized
iron alloy with a factory coating or copper-free alum num Pushbutton
contacts nust have a mininumrating of 10 A 125/250 VAC. Contact
configuration nmust be as required or indicated. Indicator |ights nmust be
LED.

2.6.3.2 Emer gency Fuel Shut-Of (EFSO) Station

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Indicate on the draw ngs the sequence of
control to occur once an energency pushbutton is
activated. Typically, during activation, power to
the entire fueling systemis shutdown and an al arm
signal is sent to the local fire departnment.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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Encl osure nust be corrosion resistant. |In hazardous areas, enclosure mnust
be el ectrogal vani zed iron alloy with factory coating or copper-free

al umi num I n non-hazardous areas, enclosures nust be gal vani zed st eel
stainl ess steel, electrogal vanized iron alloy with a factory coating or
copper-free alumnum Al enclosures nust be provided with a hinged gl ass
or polycarbonate front and an open bottom Paint the enclosure red.
Mounti ng hardware nust be corrosion resistant. Mount an energency
pushbutton inside the station housing. Pushbutton rmust be accessible

t hrough the hinged front. Pushbutton nust be a nonentary contact single
unit with a junmbo nushroom operator, 1-NC and 1-NO contact. Mount a
caution sign beside the energency shutdown station, with red 50 nmr 2-inch
letters stating "EVMERGENCY SHUTDOMWN'. The sign nmust have white background
and be of noncorrosive construction

[2.6.4 Ti ght ness Monitoring System

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

NOTE: These are al ways provi ded when required by
Regul ators. These are al nost al ways provided for
Installation Pipeline projects. These are often
provided for Interterm nal Pipelines projects.
These may be provided on | arge underground recei pt
or issue pipelines if the pipe volune is |arge
enough to justify it. Contact Service Headquarters
or officially designated alternate for guidance on
when to provide

Edit paragraph with |l ocation of |ocal controller
If location is not specified, add |ocation of |oca
controller. Location nust also be shown on draw ngs.

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

The system nust be a permanent, fully automated, pressure step (no vol une
nmeasurenent) | eak detection system and will be used for tightness testing
pi pi ng systens. System nust have a guaranteed accuracy to detect a |eak
of less than 0.0004 ni/s 0.0004 gal/h per cubic neter foot at 1 nPa 150 PSI
The system nust be US EPA Third Party Certified to the above sensitivity
with a Probability of Detection greater than or equal to 95 percent and a
Probability of False Alarmof less than or equal to 5 percent. Systemwil|
have performed satisfactorily on at |east five projects involving
guantities and conplexities at | east equal to those required under this
Contract. System conponents nust be conpatible with system conponents
furni shed and installed under this Section and Section 33 09 52 FUEL PUWP
CONTROL AND ANNUNCI ATI ON SYSTEM ( NON- HYDRANT) , where the individual system
conponents are conmon to both the Tightness Mnitoring System functiona
operation, and the Fuel Control System functional operation. Test results
nmust be unaffected by the tenperature change of the fuel, and have a
maxi mum test period of one hour. A local controller nmust inplenent and
anal yze data, store data and be capable of printing results, and be

| ocated in the the [punphouse buil ding] [conditioned enclosure] | ].
Printer must be provided. Controller must utilize 120V, single phase
power. Any additional utilities or system conmponents needed to be added
to the fuel systemin addition to what is shown on the drawi ngs to all ow

the Tightness Mnitoring Systemto neet the requirenents, will be the
requi renent of the Tightness Mnitoring System Supplier. Provide
cal cul ati ons, design, and proof of conpliance. Upon conpl eti on of

72-hours of continuous system operation and before final acceptance of
work, test the Tightness Mnitoring Systemin service to denonstrate

SECTION 33 57 55 Page 21



conpliance with contract requirenments. Perfornmance verification nust be
coordi nated with overall fuel systemstart-up, and comm ssioning of
fueling facilities. Perform perfornmance verification in such a way as to
obtain conplete tightness information within the required accuracy stated
herei n and provided Ti ghtness Certification on each pipe section tested.

1[2.6.5 Truck Fillstand Overfill Protection and Ground Verification Unit

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Delete this paragraph if the tank trucks to

be | oaded do not have an overfill systeminstalled
(e.g., liquid level sensors, wiring, and plug
receptacle). Indicate the type of plug required for

t he system

The switch contact in the control nodul e can be used
toinitiate various interlock functions (e.g., stop
punps, close valves, initiate alarns). |Indicate the
desired interlock control functions on the draw ngs.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

System nust include connection plug, control cable, and nonitoring and
control nodule. Systemmust be the self-checking type that autonatically
and continually nonitors the liquid-level within a tank truck's storage
conpartnent during fueling.[ Connection plug nust conformto [ 1.11
The system nust be conpatible with the Scully Duocept w Truck
Identification Module (T.1.M) P/N 09061 to nonitor truck liquid |evel,
provi de ground verification and provide a nethod to electronically prevent
product conmingling.] Systemnmust be rated for an expl osi on- proof
environnent in accordance with NFPA 70 for ass I, Division |, Goup D

| ocations. Mbdule nust include status lights and a switch contact to
allow interlock functions. Control cable nmust be the spiral
self-retracting type. Cable nust be a mininmum 30 feet in length. The
fillstand tank | evel sensor must signal the fillstand control valves to
shutdown and rmust serve as the primary fill stand overfill system

12.6.6 Fl ow Swi t ches

Swi t ches nust be actuating vane type flow switch with single adjustable
set-point. Switches must nmount on ASME B16.5 C ass 150 rai sed face
flange. Flange material mnmust match the piping material at their
connection to the system Provide snap action switch nechanism U. L.
listed for Class |, Division 1, Group D hazardous | ocations. Switches to
be doubl e pol e double throw (DPDT). Switch power must be 120 volts,
singl e phase, 60 hertz, 10 amps mnimm Units installed on 50 mr 2-inch
pi ping and smal |l er may be threaded.

[2.6.7 Venturi Tubes

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Venturi tubes and their associated
differential pressure transmitters are used in these
systenms to indicate flow rate on the control pane
and not for control of the punps |like in a hydrant
system Seek guidance fromthe Service Headquarters

or officially designated alternate before using.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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The venturi tubes nmust be provided in conjunction with Section 33 09 52
FUEL PUMP CONTROL AND ANNUNCI ATI ON SYSTEM ( NON- HYDRANT) .

Start-up, adjustnments and calibration, and instruction of personnel in
t he operation and mai ntenance of the venturi tubes must be consi dered
as a required portion of the controls package.

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

NOTE: Sel ect type of Fuel

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

e.

The venturi tubes nmust be low |l oss differential pressure producers
consi sting of a short housing piece and a fully nmachi ned, contoured
throat section providing a restriction at the center, with both inlet
approach and exit having geonetrically synmetrical curves. They mnust
be velocity head, inpact, differential produci ng devices designed to
nmeasure differential pressure of [jet fuel] [npgas] [avgas] [diesel]
[ bio-diesel] [E-85] [burner fuel oils]] ]. They must be
constructed of [304L stainless steel][carbon steel] with ANSI C ass
150 flanges on each end and be suitable for operation of [1900 kPa]

[ 1965 kPa] [275 psig] [285 psig] at 37.8 degrees C 100 degrees F
They rmust be of sufficient thickness to with-stand the sanme stresses
as the upstream and downstream pi ping. Each venturi tube nust have a
m ni mum of four 13 mm 1/2-inch connections. An individua

head- capacity curve nust be furnished for each venturi tube.

Each venturi tube nust be specifically custom manufactured for the
specific flow conditions. Of the shelf designs are not acceptable.
Dat e of manufacture nust be stanped on the tube.

Qperating conditions for the venturi tubes nust be as foll ows:

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ect based on System and punp capacity.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

(1) Issue Venturi Tube. Mnimuminlet-to-throat differential pressure
at [144] | ] L/s: 8 nmm [2,400] | ] gpm 200 in H2O

(2) Return Venturi Tube. Mnimuminlet-to-throat differentia
pressure at [36] | ] L/s: 8 mr [600] | ] gpm 200 in H2O

(3) Venturi tubes discharge coefficient "C' to be greater than or
equal to 0.97 over pipe Reynol ds nunber range between 200, 000 and
1, 000, 000 and rust be independent of Beta over a Beta range of 0.4
to 0.75. Pressure |oss nust be |ess than 24 percent of
differential pressure generated by the venturi tube.
Repeatability of the discharge coefficient "C' nmust be 2 percent
for Reynol ds nunber range of 10,000 to 1,000, 000.

(4) Provide two portable GPM Meters, one for each size of venturi.
The neters nust be conplete with val ves, hoses and connecti ng
di sconnects, and carrying case. The neters nust have stainl ess
steel bellows, nounting bracket, 3.5 MPa 500 psi swp, 150 nm 6-inch

dial with 270 degrees arc. Dial nust read GPM Jet Fuel. Range

of scale must match the flow transmitter for issue and return
The venturi manufacturer must provide the portable neters with the
venturi in order to be conpatible. The venturi tubes rmust al so be
provided with a suitable table to convert inches differential
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pressure to liter gallons per mnute.
1[2.6.8 Differential Pressure Transmitter

Differential pressure transmitter nust consist of a capacitance sensor
operating on a differential in pressure of fuel. The output nust be a 4 -
20mA dc, square root signal between a mninmumof 4 - 100 percent of the
input. It may be linear between 0 - 4 percent. It sinultaneously wll
produce a digital HART (H ghway Addressabl e Renote Transducer) out put
signal. Loop power must be provided fromrenote power supply located in

t he punp control panel (PCP).

a. Transmtter body nust be stainless steel with stainless stee
di aphragm capsul e process connecting to a 13 mr 1/2-inch NPT. Drain
and vent valves to be stainless steel. Accuracy nust be plus/ninus
0. 20 percent of calibrated span including combined effects of
linearity, hysteresis and repeatability.

[ b. One differential pressure dial must be supplied with each pair of
transmitters. Differential pressure dial nust consist of a bellows
type pressure sensing elenment, operating on a differential in pressure
of fuel, and a nechanical indicator, driven by the bellows unit. The
bel | ows must be dual opposed, liquid filled, rupture-proof type with
bel | ows novenent converted to rotation and transmitted by a torque
tube. Displacenent of bellows nust be 24,000 cubic mm 1.5 cubic inches

for full scale travel. Bellows housing nust be stainless steel and
must have a rated working pressure of not less than 3.5 MPa 500 psi.
Liquid used to fill the bellows must be suitable for the expected

m ni mum anbi ent tenperature. The indicating dial nmust be at |east 150
nmr 6-inches in dianeter with a weatherproof glass cover. The case
nmust be finished with a weather resistant epoxy resin enanel. The

i ndi cating pointer nust traverse a 270-degree arc. The scal es nust be
graduat ed over the selected pressure ranges so that the flow rate can
be accurately read in L gallons per mnute. |Indicator accuracy must
be 0.5 percent of full scale. Differential pressure indicating dial
nmust be provided with built-in pul sati on danper and suitable
over-range protection

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ect type of display per directions from
Servi ce Headquarters or officially designated
al ternate.

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

[ c. Display at the transmitter must be LCD, one per each differential
pressure transmitter. The digital scale nust be a 4-digit LCD
capabl e of being read in low light/no light conditions. Indicator
scale nust be in L gallons per mnute.

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

NOTE: Sel ect based on System and Punp capacity.
Systens greater than 150 L/s 2400 gpnm require issue
Venturi Tube to have |l ow range (0-95 L/s) (0-1500
gpm and high range (0- maxi num systemflow in L/S)
gpn) transmtters versus one single full range
transmtter.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

d. Each venturi tube nust have one transnitter and one indicating dial
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per function and rmust be installed as indicated on the draw ngs.
Differential pressure ranges must be selected as necessary to operate
in conjunction with associated venturi tube:

(1) Issue Venturi Tube - 0 to | ] L/s GPVv (full range)
(2) [Return][Bypass] Venturi Tube - 0 to | ] L/s GPVv (full range)

e. Differential pressure transmtters must be UL, FM or CSA listed for
Class 1, Division 1, Group D hazardous environnent as defined by
NFPA 70, with maxi mumtenperature rating T2D (215 degrees C 419
degrees F). Each transmitter and indicating dial rmust be supplied
with a factory assenbled five valve stainless steel manifold. Vent
val ves must be furnished on upper ports of each transmitter and
indicating dial. Differential pressure transmitters and the
i ndi cating dial must be suitable for mounting on a 50 mr 2-inch pipe
stand. Conplete installation nmust be in accordance with
manuf acturer's reconmendati ons.

112.6.9 Pressure Sensor

2.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Provide on every project that has a Punp
Control Panel. It rmust be ordered with the right
range, and is a sensor only. It is used sinmply to
noni tor systens, not control them |Indicate their

exact installation |locations on the draw ngs.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Sensor nust be UL, FM or CSA listed for Class 1, Division 1, Goup D
hazar dous environment as defined by NFPA 70, with maxi numtenperature
rating T2D (215 degrees C 419 degrees F). Excitation voltage nust be
12-28 VDC. CQutput signal nust be 4-20 mA. Unit nust have 0.25 percent
accuracy and have built-in high pressure snubbers, m ni mum pressure range
must be 0-2.1 MPa 0-300 PSI. Wtted material must be stainless steel

Provi de pressure sensors at punp suction header, punp discharge header,

[ bypass pressure control valve inlet, ][bypass pressure control valve
outlet, ][ backpressure control valve inlet, ][backpressure control valve
outlet, J[truck fillstand manifold, ][and, ]] ].

7 RELAXATI ON TANK

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

NOTE: Include a relaxation tank in a design only
when required by UFC 3-460-01. Size each rel axation
tank in accordance with UFC 3-460-01. When included
in a design, provide a relaxation tank schedul e on
the drawings to detail the requirenments for each

tank required (e.g., volune, connection sizes).
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Tank must conformto APl RP 2003 and ASME BPVC SEC VIII Dl. Tank housing
nust be constructed of 3003 or 6061 al umi numalloy. Provide each tank
with an ASME pressure vessel seal. Provide tank with internal baffling to
prevent flow short-circuiting. Provide tank with an air release tap, a
pressure relief tap and a drain tap. Provide flanged end connections on
all piping connections (inlet piping, outlet piping, pressure relief

pi pi ng, vent piping, and drain piping).
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2.

2.

8 VETERS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ect type of fuel and flow rate. Not al
materials are available at all sizes. Al umi num
neters for exanple at a 1900 kPa 275 psig working
pressure are only available in 2270 | pr 600 gpn si ze.

For OCONUS | ocations, consider neter registers to
read in liters.

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

8.1 Positive Displacenment Meters

Meter must be a one-way flow, tenperature conpensating, positive

di spl acenent type neter designed for a continuous flow of [2270 | pn] [1135
[ pnl [600 GPM [300 GPM | ] at the truck fillstand. Meter nust have
ANSI d ass 150 flanges and body working pressure of not |ess than [1900
kPa] [1965 kPa] [275 psig] [285 psig] and nmust be suitable for hydrostatic
testing of [1900 kPa] [1965 kPa] [275 psig] [285 psig]. Meter nust be
factory calibrated for [jet fuel] [npgas] [avgas] [diesel] [bio-diesel]
[E-85] [burner fuel oils] [ ] and capabl e of being calibrated in the
field. The register nust have a non-setback total indicator and a setback
type run indicator so that individual runs can be registered w thout
affecting the total of all runs as shown on the indicator. The tota

i ndi cator nust have a mni num of eight figures and the setback run

i ndi cator nust have a mninmumof five figures. The register nmust read in
liters gallons and the smallest unit of indicated delivery nmust be one
l[iter one gallon. Accuracy nust be within plus/mnus 0.3 percent between
ten percent and maxi mumrated flow. Meters nmust be provided with a
suitable drain at the bottom equipped with a ball valve. Pressure |oss

t hrough the meter nmust not exceed 6.9 kPa 3 psi at [2270 I pm [21135 | pni
[600 GPM [300 GPM | ] flowrate.[ Meter nust have mechani cal

head.][ Meter nust have electronic head with neans to renotely transmt
the quantities passing through it by electronic pulse transnitters nounted
on each neter.][ Meter nust have card-operated or key-operated data
acquisition systemto identify the receiver of the fuel and to all ow
access to the fuel.] WMaterials of construction rmust be stainless steel

al um num or carbon steel with electroless nickel plated or interior epoxy
coated internals. The epoxy coating rmust be in accordance with

M L- PRF- 4556.

[2.8.2 Tur bi ne Meter

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: These neters are sel dom used as they have
several issues (see below). However, they are

al | owed t hroughout UFC 3-460-01 at truck, railcar
and marine of fl oadi ng and | oadi ng systens; and at

pi peline receipt stations. They are very useful on
mari ne and pi peline receipt applications with flow
rates greater than 4540 | pn 1,200 gpn as positive
di spl acenent neters are prohibitively expensive over
that size. Do not use at truck or railcar |oading
or of fl oadi ng, or on any receipt or issue
application where the volume to be neasured is |ess
t han 100, 000 gal |l ons wi t hout perm ssion of the
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Servi ce Headquarters or officially designated
alternate. For OCONUS | ocations, consider neter
registers toread in liters. For installations with
| ess than 10 pi pe di aneters of straight pipe
upstream of the nmeter and 5 pipe dianeters
downstream of the neter, provide flow straighteners
bef ore turbine neters.

EE R R R S I R I R I R I R S R R R R O S R R I R R R S R R R R O
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NOTE: Turbine nmeters have several issues:

a. They cannot be field calibrated using a neter
prover. Most are renpved and sent back to the
factory for calibration

b. They continue to spin for a few seconds after
flow stops, and keep nmeasuring while they spin.
They therefore cannot neet the custody transfer
requi renents for truck or railcar |oading and

of fl oading as the quantities are too snall

NOTE: Consider on smaller punping systenms (600 gpm
or less) in the punphouse in lieu of venturi tubes.

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

Vol unetric Turbine Fl ow Meter nmust be a turbine type neter designed for a
conti nuous flow of [4540] [ ] I'pr [1200] | ] GPVN, constructed of
316 stainless steel. The turbine neter nust be supplied with Cass 150
stai nl ess steel ASME flanges, be capable of [1900] [1965] kPa [275] [285]
psig system pressure, and nust be suitable for hydrostatic testing of
[1900] [1965] kPa [275] [285] psig. Meter must be factory calibrated for
[F-24 ] [JP-4 ] [JP-5] [JP-7 ] [JP-8] [jet fuel] [npgas] [avgas]
[diesel] [bio-diesel] [E-85] [burner fuel oils] [ ]. The neasuring
el ement of the turbine will consist of a straight blade, un-rinmed central
rotor, rotating about a central rotor shaft that is supported bilaterally
within the inside dianeter of the neter body by cylindrical shaped spring
clips that maintain the shaft and turbine rotor on the center |ine of the
nmet er body i ndependent of system pressures and tenperatures. The

cylindrical shaft clips also will counteract swirl and present a uniform
fully turbulent flow profile and uniform boundary |ayer to the cones and
turbine rotor. The turbine nmeter will have an accuracy of plus/ninus 0.5

percent over a 10:1 range and a linearity of up to plus/mnus 0.25 percent
may be attained with premumcalibration. Repeatability of the turbine

meter will be 0.1 percent of reading over the entire range of the size of
the turbine selected. The turbine neter nmust be approved by US NI ST for
sol vent, gasoline, diesel fuel, fuel oil, and ethanol for use on custody

transfer applications.[ Provide turbine nmeter with flow straightener.]

The turbine nmeter will be supplied conplete with an integrally nounted
Mul ti-Function M croprocessor Based Rate Indicator / Totalizer with Field
Programmbility and Backlit Display in an Al um num Encl osure. The

encl osure must be rated for expl osion proof environnents. |nput power
nust be self- contained battery, 10-14 VDC or 20-28 VDC. CQutputs mnust

i ncl ude 4-20mA out put and pul se output. A reset nmagnet, al um num union
and 2-wire Ml ex signal cable will also be included with the
Indicator/Totalizer. The Indicator/Totalizer nmust have tenperature
conpensation with a four wire RTD i nput as well as the ability for RS232
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dat a | oggi ng.

1[2.9 TANK RECEI PT SLOAFI LL FLOARATE | NDI CATOR

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ect per Service Headquarters or officially
designated alternate. Use to ensure that a fue
storage tank is filled at low velocity until the
inlet is covered in order to mnimze fuel splashing

and static charge buil dup.
EE IR I Sk S I I S S S I R R R Rk I I S kS kR Sk Ik S S I R Sk I O

Met er nmust consi st of corner tapped orifice flanges, orifice flange plate,
di fferential pressure gauge, and associated flow chart. The normal flow
range is 0 to 36 L/s 600 gpn. Oifice flanges nust be ANSI C ass 150 and
nmust be constructed of Type 304 or 304L stainless steel. Oifice Beta
val ue nmust be 0.7, with a maxi mum pressure | oss of no nore than 20 kPa at
36 L/s 3 psi at 600 gpn. Differential pressure gauge nust have a displ ay
of 0-30 neters 0-100 feet water columm. A hand chart nust be provided
whi ch shows the flow (L/s gpm) for the pressure drop indicated on the
differential pressure gauge. A note nmust be added: Tank must not be
filled faster than [ ] Ipmr [ ] gpmr (one nis 3 fps) whenever the
fuel is not in contact with the floating pan (tank fuel receipt outlet is
covered by one neters 3 feet of fuel when no floating pan is present).

]2.10 M SCELLANEQUS USE PUWPS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: APl -610 punps (refer to Section 33 52 43.23
AVI ATI ON FUEL PUWMPS) nust be used for the prine
novers in systens that |oad and of fl oad trucks,
rail cars, ships, barges, and for pipeline transfer
Punps used here are for miscellaneous use only

unl ess otherwi se directed by the Service
Headquarters or officially designated alternate.
See UFC 3-460-01 for guidance.

Self-primng centrifugal punps are prinmarily used
for systens that occasionally off-1oad over the road
tank trucks using the direct off-Iloading type
system See UFC 3-460-01 on the linted tinmes when
this type of systems is used.

ANSI Type punps are used for jockey punps.

Subrer si bl e punps are used at gas stations when the
di spenser does not have its own punp. They are al so
sonetines used as transfer punps fromfuel tanks to
day tanks for generators and other simlar |ight
duty punping situations.

Do not use sliding vane rotary punps to |oad or
of fload trucks as they can generate too much
pressure and cannot be throttled to limt flowrate.

I ndicate the capacity, discharge head pressure, Net
positive suction head avail abl e, overall efficiency,
Vol t age, phase, frequency, etc., required for each

punp.
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I ndicate the control sequences for punps on the
dr awi ngs.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Punps nmust be driven by an expl osi on-proof motor for Class I, Division |
Group D hazardous | ocations as defined in NFPA 70. Punp assenblies nust
be statically and dynamically balanced for all flowrates fromno flowto
120 percent of design flow Punp nmotors nust be non-overl oadi ng

t hroughout their entire punp curve.

2.10.1 Subner si bl e Punp

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

NOTE: Subnersi bl e punps may be used for both above
and bel owground tanks. Check manufacturer's data
since these type punps may only be capabl e of
handl i ng gasoline or diesel fuels.

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

Punp nust be the [single-][multi-]stage, vertical type. Punmp and notor
conbi nati on nust operate totally subnerged in the product of the storage
tank. Punp must extend within 150 nmr 6-inches of the storage tank

bottom Punp fuel inlets nust be horizontal. Punp nounting mnust
conpl etely support both the weight and vibration of the punp. Punp nust
include a steel lifting |lug capable of supporting the weight of the entire

punp and notor assenbly. Punp nust include a vertical solid shaft notor
base nounting flange, horizontal punp discharge, |ow net positive suction
head (NPSH) first stage inpellers, and dynam c and thrust bal anci ng of

i mpel l ers. Punp nmust be accessible for servicing wthout disturbing
connecting piping. Punp baseplate, casing, and bearing housi ng nust be of
cast iron construction. Punmp nust be provided with a stainless steel one
pi ece punp shaft. Internal punp conponents in direct contact with the
fuel to be handl ed nust be of conpatible construction. Punp bearings mnust
be selected to give a mininumL-10 rating life of 25,000 hours in

conti nuous operation. Provide punp with [threaded][flanged] end piping
connecti ons.

2.10.2 ANSI Type Centrifugal Punp

a. Overloading, horizontal, centrifugal type. Punp nmust have a radially
split casing with an open inpeller and C ass 300 flanged connecti ons.
The punp suction and discharge flange arrangenent nust conformto
ASME B73. 1.

b. Casing discharge nmust be vertical centerline discharge. Medium and
| arge frame punp casings must incorporate centerline support feet as
required by APl STD 610. Small frame punps nust not have casing
feet. The casing and back cover wall thickness will include 3.2 nmv
1/8-inch corrosion all owance. The suction and di scharge neck nust be
drilled and tapped with 6.4 nm 1/4-inch NPT connections, for pressure
gauges [and][or] auxiliary piping. A rotation arrow will be cast on
the surface of the casing to indicate the proper direction of rotation

c. Repelling vanes nust be cast on the back side of the inmpeller. The
i mpel I er hubs nust incorporate a threaded fit to the punp shaft seal ed
by a Teflon Oring in the hub. The inpeller nmust be bal anced to |ISO
specification G 6.3, with option for G2.5, unless otherw se specified.
Bal anci ng nust, unless detrinental to the conponent or its
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perfornmance, be attained by the renmoval of material

d. The back cover must be fastened to the punp casing with a confined
type gasket inert to the fluid being punped. Seals must be cartridge
type end face nechanical seals. The nethod of |ubrication nmust be oi
bath. The thrust bearings nust be |locked into the cartridge by a
bolt-on retainer cover. Snap ring bearing retainers are not
acceptable. The radial bearing nmust be permitted to slide within the
i nside dianeter of the bearing frane to prevent axial |oad and permt
radial load only. Double rowfilled slot bearings are not
acceptabl e. Bearings nust be designed for a mninumL-10 life of
60, 000 hours. Angular contact thrust bearings, as required by
APl STD 610, are required. The punmps nust at mnimmbe fitted with
the foll owi ng bearings:

(1) Small Franme Punps (ANSI AA through A50):

(a) The thrust bearing: a 5308, AHC3 cl earance, double row, deep
groove bearing. A pair of 7308 BEGAY, back to back angul ar
contact bearings nust be provided as an option when required.

(b) The radial bearing: a 6308, C3 clearance, single row, deep
groove.

(2) Medium Frame Punps (ANSI A60 through A80):

(a) The thrust bearing: a pair of 7310 BEGAY cl earance, back to
back angul ar contact bearings.

(b) The radial bearing: a 6310 C3 clearance, single row, deep
groove.

(3) Large Franme Punps (ANSI A90 through A120

(a) The thrust bearing: a pair of 7314 BEGAY cl earance, back to
back angul ar contact bearings.

(b) The radial bearing: a 6314 C3 clearance single row, deep
groove.

e. The punp shaft must be of solid construction. Shaft sleeves are not
acceptable. |In order to establish satisfactory nechanical seal life,
the total shaft deflection at the primary seal faces, under the npst
severe dynam ¢ conditions, nust be limted to 0.05 mr 0.002-inch, as
required by APl STD 610. To achieve this, the stiffness ratios
(L3/D4), where L= length of shaft frominpeller centerline to nearest
bearing in inches and D= shaft diameter under the seal in mllinmeters
i nches, must not exceed the follow ng val ues:

Shaft Size at Seal L3/ D4

Shafts 38 mm 1.5 inch 46

Shafts greater than 38 nm 1.5 inch, 50 nm 20
2.0 inch

Shafts greater than 50 nm 2 inch 19

f. The bearing frane nust be cast iron, with radial fins for maxi num
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cooling. The oil sunmp nust contain a mninumof .23L 8 ounces of oi
for small frame punps, .71 L 24 ounces of oil for md-frames and .94 L
32 ounces of oil for large. The oil level within the bearing frame
nmust be monitored by an oil sight glass. Two nagnetic pi pe plugs mnust
be | ocated near the bottomof the bearing frame. The oil fill fitting
at the top must be of nylon with an easily renovable cap for adding
oil. Trico or bottle type constant | evel oilers are not acceptable.
Each end of the bearing franme assenbly nust incorporate non-contacting
| abyrinth oil seals. This type of seal is required by APl STD 610 to
elimnate shaft damage due to fretting and to elininate the heat
generated by the use of contact type lip seals. Oher seal systens
will be considered only if they are non-fretting. Shaft contacting
type lip seals will not be accepted.

g. The thrust bearing end of the bearing frame nmust be capabl e of
precision inpeller adjustments wi thout the need to add or renove
shinms. The m ni mnum del i neati on nust be .08 mr 0.003-inch and permt
i mpel l er clearance settings or readjustnents wthout the need to
renove the bearing frame fromthe volute section and w thout requiring
shins, dial indicators, feeler gauges or disassenbly.

h. The punp nust be of the back pull-out design to permt the renoval of
the entire bearing franme assenbly, including shaft, mechanical seal
and inpeller, without disturbing the punp di scharge and suction pi ping
and wi thout disturbing the nmotor (except for punps equi pped with
C-Franme notor adaptors). Small frane and nedi um franme punps nust have
a bearing frame foot that will support the power end in an upright
position when removed fromthe wet end for service. A spacer type
coupling nmust be furni shed on non-notor adapter punps to allow renpval
of the power end without disturbing the notor.

i. The punp nust have the capability of incorporating a C Frane notor
adapter, which permts nmounting of notors up to NEMA frane size 256TC
for small frame, 405TC (447TSC) for medium frame, and 449T(S)C for
|arge frame, wthout the need for parallel and angul ar alignnment
neasur enents and adjustnents. The notor adapter nay be equi pped with
adjustable feet in order to avoid frame soft foot and elininate the
need to use shins under the adapter assenbly.

j.  The punp nust be constructed of the follow ng materials:

(1) The punp casing and back cover/seal chanber nust be constructed of
ASTM A743 CF8M

(2) The inpeller must be open type, cast in ASTM A351 CDAMCU.

(3) The punp shaft must be constructed of solid 316SS (ASTM A276 T316)
or 17-4PH (ASTM A 564 T630) as required by the application
Binetallic shafts are acceptabl e.

2.10.3 Sliding Vane Rotary Punp

Punp nust be a sliding vane type rotary punp. The punp construction mnust
permt the renoval of the rotor and sliding vanes w t hout disconnecting
the punp. Punp capacity mnmust be 189 liters [50][ ] gal per mnute
with a differential head of 17.4 neters [57]] ] feet. The punp and
not or rmust be nounted on a steel subbase. The notor nust have sufficient
power for the service required, be of a type approved by the manufacturer
of the punp, be suitable for available electric service, be totally
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encl osed, fan cooled, TEFC, and conformto the requirenents of Section
26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM  Punp nust be provided with
stai nl ess suction screen.

.10.4

a.

Self-primng Centrifugal Punp

The punp nust be a single-stage, horizontal, centrifugal type
consisting of a centrifugal inpeller conbined with a vane-type rotary,
positive evacuating, volunetric-displacenment primng unit, mounted on
a conmmon shaft. Punmp nust meet M L-P-52327C.

The punp nust be such that all rotating parts nmay be renoved wi t hout
di sconnecti on of the suction or discharge piping.

The punp nust operate dry for not |less than 1-hour w thout danage or
per manent deformation of moving parts after the punp has been operated
by the petrol eum products.

The primng unit nust be a vane-type rotary, positive,

vol unetric-di spl acenent unit nounted on the sane shaft as the
centrifugal inmpeller. The primng unit rmust evacuate air fromthe
suction piping and thereby initially primng the centrifugal inpeller
and restoring lost prine during the operation of the punp. A
stai nl ess steel self-cleaning strainer nmust be provided in the
primng-unit intake |ine.

The nmotor must have sufficient power for the service required, be of a
type approved by the manufacturer of the punp, be suitable for

avail abl e electric service, be totally enclosed, fan cool ed, TEFC, and
conformto the requirenents of Section 26 20 00 | NTERI OR DI STRI BUTI ON
SYSTEM

Capacity nust be [1135] | ] liters [300]] ] gpmr against a
total head of [46] [ ] meters [150]] ] feet when driven at
3600 rpm Punp head capacity nust be continually rising and nust be
free of dips and valleys fromdesign point to shut-off head. Punp
shut-of f head nust have a 10 to 20 percent head rise to shut off.
Punp nust be capable of at |east a 10 percent head increase at rated
conditions by installing a new inpeller. Punps nust not overheat or
be danaged in any way while operating continuously at a mninum fl ow
condition of 50 percent of rated flow continuously at a maxi mum fl ow
condition of 125 percent required capacity. The net positive suction
head required at the center of the inpeller nust not exceed 2 neters 6
feet.

Punp nust consist of a centrifugal inpeller combined with an integra
vari abl e-capacity vane type primng unit located within the main
centrifugal housing. The vane type positive primng unit nust be
capable of initially primng the punp and of restoring prinme during
operation agai nst back pressures to 55 kPa 8 psi. The air rel ease
nmust enable the punp to prime at any di scharge head pressure from zero
feet to maxi mum di scharge head and nust release drip-free to the

at nosphere and drain any liquid back into the centrifugal punp.

The vane punp nust be positively driven by the main punp shaft. No
gears or punps nust be required to operate the primary punp. All
parts must be factory inspected so that parts are interchangeable.
Punps and notors must be furnished as conplete units as herein
specified. Punp assenmbly rmust be statically and dynanically bal anced
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for all flowrates frommninmumflowto 120 percent of design flow.

i. Pump rmust include provisions for attaching a vacuum gauge on the
suction side and a pressure gauge on the di scharge side.

j. The punp nust be fitted with a nmechanical -type punp shaft seal for
cl osure between the stationary punp case and the punp shaft. The sea
nmust be capabl e of effectively sealing a pressure equal to 1-1/2 tines
the punp shut off head. The nechanical -type shaft deal mnust be a
standard product of proven nmaterial and design. The sealing surface
nmust be self-aligning and nust be readily renovable for repair or
repl acenent without renmoving the electric nmotor fromthe base. The
seal i ng surfaces nust be constructed of carbon/ni-resist, and the
el astomers must be viton. The rotating nenber nust be pin driven by
t he punp shaft, or nust be firmy retained on the punp shaft by a snap
ring or other suitable neans. Materials used as sealing nenbers or
el astomers must be inpervious to the del eterious action of the
specified product. Al parts of the seal nust be resistant to
corrosion and oxi dation

k. The punp shaft mnust be fabricated from410 stainless steel. The shaft
must be turned, ground and polished, and hardened to resist wear where
t he shaft passes through the seal and bearings. The shaft nust be
supported in the shaft housing by nmeans of heavy duty, anti-friction
seal ed type ball bearings.

. The punp shaft mnmust be coupled to the notor shaft by neans of a
fl exi bl e coupling having sufficient torsional strength to accommopdate
the rated notor horsepower. The coupling nmust be capabl e of handling
angul ar and non-parallel alignnent.

m The punp case nust be ductile iron. Flange ratings nmust be class 105
kg 125-pound per ANSI Standard, and flanges nust be faced and drill ed.

n. The inpeller must be of the closed type, and nust be statically and
dynam cal | y bal anced. The inpeller must be constructed of al um num
356- T6.

[2.10.5 Jockey Punp

The punp nust have the capacity of not less than 19 | pnr 5 gpmr agai nst a
total head of 73 neters 240 feet when driven at 3600 rpm and be an ANSI|
type centrifugal punp.

]2.11 PACKAGED TRUCK OFFLCAD SYSTEM

The truck of fl oad system nmust be a factory fabricated and skid nounted
unit.

11,1 O fload Punp (OP)

Refer to Section 33 52 43.23 AVI ATI ON FUEL PUMPS.
.11.2 Air Elimnator Tank

.11.2.1 Tank Housi ng

Each Tank housing nust be fabricated fromcarbon steel and nust be
internally coated with an epoxy coating in accordance with M L-PRF-4556
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Coat the exterior with alkyd resin priner (universal nmetal priner). Each
unit must be constructed and | abel ed in accordance with

ASME BPVC SEC VIII D1. The housing nmust be designed for a working
pressure of 600 kPa 90 psig. The inlet and outlet connections nust be
provided with raised face flanges faced and drilled in conpliance with
ASME B16.5, Class 150. The configuration of the air elimnator tanks nust
be as shown on the draw ngs.

.11.2.2 Si ght Gauge

Provide a 125 mm 5-inch arnored, clear borosilicate (Pyrex) glass liquid
| evel gauge for observing fuel level in the tank. The gauge nust be
equi pped with stainless steel ball checks in both the upper and | ower
fittings, an upper and | ower shutoff valve, and a bottom bl owoff cock
The gauge will contain a colored density sensitive ball. d ass nust be
protected by a m ni mum of four guard rods.

.11.2.3 Hi gh Level Shutoff

The vent connection nmust have a stainless steel high | evel shutoff
mechani smto act as an overfill prevention device to keep fuel from going
out the vent.

.11.2. 4 Level Sensors

The | evel sensors nust be ultrasonic tip sensitive |evel control switches,
NEMA 7/9, weat her proof, explosion proof for Class |, Div I, Goup D
tenmperature T2D (215 degrees C 419 degrees F), 120-volt input power, SPST
rel ay output, 25 mr one-inch flanged nounti ng.

.11.2.5 Vent

Tank vent outlet nust be equi pped with pressure-vacuum breat her vent,

al um num constructi on with weather hood and with fluoroel astomer pall et
seat inserts, high density screens, stainless steel internals, with
pressure relief setting at 20 grans 0.5 oz per square mr i nch, and vacuum
relief set at 1350 grans 32 oz per square mr inch. Pressure venting
capacity nust be 151 cubic m 5400 cubic feet per hour, vacuum capacity
nmust be 136 cubic m 5000 cubic feet per hour

.11.3 Non- Surge Check/Air Bl ock Val ve

Refer to Section 33 52 43.14 AVI ATI ON FUEL CONTROL VALVES.

.11.4 O fl oad Fuel Hose

The of fl oad fuel hose nust be 100 mr 4-inch, |ightweight, flexible, mninmm
200 mr 8-inch bend radius, non-pressurized offloadi ng hose constructed of
nitrile rubber, rigid PVC helix, synthetic braiding, smoth bore,

corrugated outer dianeter, non-collapsible, threaded, nmale NPT, both ends,
and have WV protection.

.11.5 O fload Sight Flow Indicator

The Truck O fload sight flow indicator nust be 100 nm 4-inch wafer pattern
sight glass, plane indicator alum num construction
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[2.11.6 Fl ood Lights

Mount three floodlights on the off |oad skid, approximately 3.66 nm 12 foot
hi gh, two on one pole, one on another pole to provide 10 fc of illum nance
at the offl oad connection point and 1 fc of general illum nation in the

of fload area. Fixtures nmust operate on 277 volts, single phase, 60 Hz.
Lum naires nmust be rated for installation in wet |ocations and have narrow
vertical and wi de horizontal beam spread. Lum naires nust be bronze in
col or and accept 50 nmr 2-inch knuckl e nounting. Provide a nmanual swi tch
for control. See Section 26 56 00 EXTERI OR LI GHTI NG for applicable

requi renents.

12.11.7 Fl owret er

Met er must be positive displacenent type as indicated in paragraph METERS
designed for a continuous flow of [600][300] GPM

[2.11.8 Groundi ng

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

NOTE: Delete this paragraph if the tank trucks to
be | oaded/ unl oaded have a plug-in connection for
such a system Indicate on the drawi ngs the type of
connection required for a Grounding Verification
Unit. Delete the second paragraph if a groundi ng

cabl e and clanp connection will be sufficient.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

The skid nust be equipped with a self w nding grounding cable reel. The
cable must be at least 15 m 50 feet long. The cable reel, the groundi ng
cabl e and the connection clanp nmust be in accordance with CI D A- A-50696.

1[2.11.9 Groundi ng Verification Unit

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: System can connect to a tank truck by using
ei ther a grounding clanp or plug. For a grounding
plug to work, the tank trucks must have an
appropriate receptacle. Coordinate with the Using
Agency to determine if plugs are needed and if so
what type

The switch contact in the control nodul e can be used
toinitiate various interlock functions (e.g., stop
punps, close valves, initiate alarns). Indicate the

desire interlock control functions on the draw ngs.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

System nust include grounding [clanp][plug], grounding cable, and

noni toring and control nodule. System nust automatically and continually
moni tor and verify a | owresistance static dissipation path (less than [10
Onhns] [ ]) between connecting tanker and the designated ground point.]|
Groundi ng clanmp rmust conformto M L-DTL-83413 and M L-DTL-83413/7.]][
Groundi ng plug nust [conformto M L-DTL-83413 and M L-DTL-83413/ 4]

[ ].1 G ounding cable nust be corrosion resistant steel strands
sheathed in a Hytrel jacket. Cable nust be the spiral, self-retracting
type. Cable rmust be a mininum 9 m 30 feet in length. Mbnitoring and
control nodul e nust be rated for an expl osi on-proof environnent in
accordance with NFPA 70 for Class |, Division |, Goup D locations.
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Modul e nust include status lights (red for no ground verification and
green for positive ground verification) and a | ockabl e bypass switch
Modul e nust include a switch contact to allow interlock functions.

]2.11.10 O her O fload System Components

For ot her system conponents shown on the drawi ngs as part of the offl oad
system refer to this Section and refer to this Section

2.12 DEAERATOR TANK

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

NOTE: For off-loading over the road tank trucks
using a direct off-loading system See UFC 3-460-01
for when this is used.

Note: If the deaerator tank and downstream nmeter are
followed by a filter separator in reasonably close
proximty, the air block function can be added to
the filter separator control valve by adding

sol enoi d enable feature to that valve

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Deaerator tank nust be constructed of carbon steel, designed, constructed
and | abel ed i n accordance with ASME Code, Section VIII, Division |, and
nmust be interior epoxy coated in accordance with M L-PRF-4556. No ferrous
or zinc-coated material bronze, brass or other copper bearing alloys nust

be used in contact with the fuel. It must be rated for a working pressure
of [1.90 Mpa] [1.97 Moa] [275 psig] [285 psig]. Unit nust be sized for a
flow rate of | ] I pr gpnm and incorporate 100 nm 4-inch Cass 150

flanges per ASME B16.5. Unit nust incorporate an internal baffle/diffuser
plate to inhibit the passage of air through its outlet flange. The unit
is intended to prevent the passage of air through the downstream fl ow
nmeter, and requires the use of a downstreamair/block valve. Unit to be
conplete with the follow ng accessori es:

a. A 13 mr 1/2-inch stainless steel sight gauge for |evel indication

b. A 50 mm 2-inch FNPT, two-stage, automatic air vent with outlet check

c. A 50 nmr 2-inch FNPT, stainless steel, 100 nesh, strainer for under
Automatic Air Vent (AAV).

d. A 25 mm one-inch by 25.4 nm one-inch flanged relief valve, ASME Code,
set at working pressure.

e. A 50 mr 2-inch MNPT, Explosion-proof, Cass I, Div. I, Goup D side
nount, float type level switch, SPDT, nounted a m ni rumof 635 nmw
25-inches above the tank's outlet flange, to be wired to the air/block
val ve.

f. A 12.7 mr 1/2-inch flanged drain val ve.

2.12.1 Deaerator Tank Air Bl ock Val ve (DTBV)

Refer to Section 33 52 43.14 AVI ATI ON FUEL CONTRCL VALVES.
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.12.1.1 Si ze

As i ndi cat ed.

.12.1.2 Fl ow

As indicated.

.12.1.3 Qper ation

Deaerat or bl ock valve must be hydraulically operated. Upon a rise in air
I evel in the deaerator tank as indicated by the level switch, the nmain
val ve nmust close tightly. The main valve nust remain closed until a rise
in tank fluid |l evel above the |level sw tch occurs.

.12.1. 4 Check Val ve Feature

Val ve nust close rapidly when outlet pressure exceeds inlet pressure.
.12.1.5 Fl ow Contr ol

Valve to limt flowto | ] I'pmr gpn. Sensing rmust be by orifice.
Valve to nodulate to limt flow wi thout hunting. Rate of flow to be
manual |y adjustable and utilize a downstreamorifice plate hol der

.12.1.6 St r ai ner

A 40-nesh stainless steel wire, self-cleaning strainer nust be provided in
the pilot valve supply piping.

L12.1.7 M nimum Di fferential Pressure Feature

The val ve rmust be equipped with a mnimumdifferential pressure pilot to
maintain a differential pressure across the valve. Pressure nust be
adjustable with a range of 34 to 172 kPa 5 to 25 psi.

.12.1.8 Openi ng Feature

The val ve nmust be equi pped with an adjustable differential pressure pilot
and a qui ck cover exhaust systemto allow the valve to open in 3-4 seconds
when pressure is greater than | 1[207] kPa [ 1[30] psig.

.12.1.9 Sol enoid Control

The val ve nmust be provided with solenoid control. The solenoid nust close
t he DTBV upon |l ow |l evel alarm activation. The solenoid nust be energized
to cl ose.

.13 REFUELER TRUCK FI LLSTAND ( PANTOGRAPH TYPE)

For pantograph style fillstands, provide refueler and tactical refueler
truck fillstand pantographs as specified in Section 33 52 43.12 AVI ATI ON
FUEL PANTOGRAPHS

.14 REFUELER TRUCK FI LLSTAND ( HOSE TYPE)

.14.1 Truck Fillstand Hose

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: For bottom | oadi ng applications of refuelers
and tactical refuelers that uses hoses instead of
pant ogr aphs, include this paragraph. Indicate the
size and I ength of each hose on the draw ngs.

El 1529, as referenced bel ow, covers hoses that vary
in diameter from 25 to 100 mr one to 4-inches. Per
the APl standard, hoses are to be cut to |l ength by

t he hose manufacturer and not spliced in the field.
In addition, couplings are to be installed on both
ends of each hose by the hose nanufacturer.
Specifically indicate on the draw ngs the size of

t he coupl ers required.

For unsupported hose applications, suggest designing
a hose tray and nozzle hol der or sone type of hose
hangi ng rack.

a. Hose Tray and Nozzle Holder. Construct the tray
and hol der of either alum numor stainless steel to
be conpatible with the piping. Design trays to
support the entire length of the fueling hose, allow
for draining of rainwater, support the fueling hose
at the proper height, protect the hose fromthe
sun's ultraviolet rays, and allow for easy insertion
and renmoval of the hose. Suggest designing hose
trays with a hinged cover when the trays are not

| ocat ed under a canopy or roof.

b. Hose Hangi ng Rack. These type racks are nost
conmmonl y provided for Tank Truck O f-Loading
Assenblies. Refer to DoD Standard Desi gn AW
078-24-28 "Pressurized Hydrant Fueling System Type
[11" for details.

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

Provi de hose that conforns to EIl 1529, Grade 2, Type C, seni-hardwall.
Provi de each hose end with a coupler that conforms to paragraph [ DRY- BREAK
COUPLER] [ QUI CK DI SCONNECT COUPLER] .

.14.2 Truck Fillstand Swi vel Joints

Fl anged swivel joints nust be stainless steel, single plane, capable of
rotating 360 degrees. Welded swivel joints and wel ding of swivel joints
to the pipe [and][or] elbow is not permtted. Swi vel joints nust be of
t he non-1ubricated, maintenance free type with seal ed bearings and no
lubricating fitting. Swivel joint nmust be flanged at the end connecting
to the piping systemand threaded (female NPT) at the end connecting to
the fuel hose. No | eakage nust be permtted under positive or negative
pressure conditions. No |eakage must be permtted under high or | ow
tenmperature conditions. Welding of swivel joint to six-bolt flange
connector is permtted. The swivel joints nust be warranted for three
years agai nst | eakage. There nust be electrical continuity fromone
flange to the other without the use of ground straps. The electrica
continuity fromone flange to another (w thout the use of ground straps)
must be | ess than 1000 ohms. Each swivel joint nmust have two ball bearing
raceways, primary and secondary seals with | eak detection port, and dust
seal
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2.15 TANK TRUCK BOTTOM LOADI NG ARM

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This section covers |oading arm assenblies
used to |l oad bulk fuel into over-the-road tank
trucks and rail cars. These have al so been used to
| oad specialty lube oils into tank trucks for
distribution to aircraft carriers and subnmari nes.

These systens are not used to | oad refuel er trucks.
These are bottom | oadi ng systens.

Thi s specification covers two types of |oading arnmns;
the hose | oader type and the A-frame type. Delete
either type if not applicable.

a. Hose |oader type arns are designed to reach a
fueling connection at a certain fixed distance. The
drop hose in the assenbly provides a little
flexibility in the connection distance, but not
significantly. These type arms do not collapse, but
i nstead swivel on a riser swivel

b. The A-franme type arns are expandabl e and
col I apsi bl e and therefore can accommpdate a fueling
connection fromvarying di stances and hei ghts.

Where nmultiple |oading armassenblies are installed
adj acent to one another, consider requiring each
assenbly to have crossover capabilities in order to
provide the user with the nost operationa
flexibility possible.

As a m ni mum show on the drawi ngs the follow ng
construction requirenents for each | oading arm
speci fi ed.

a. Size of all loading arm piping. Pipe sizes are
typically 50, 75, or 100 nmr 2, 3, or 4-inches.

b. The maxi mum di stance the assenbly is required to
fully expand during operation. Al so show the

col | apsi bl e envel ope in which the |oading armis
expected to be cont ai ned.

c. The mininum el evati on above grade that the
assenbly's dispensing end is required to couple with
a tank truck or tank car. This elevation is
typically 300 mr 12-inches.

d. The maxi num el evati on above grade that the
assenbly's dispensing end is required to couple with
a tank truck or tank car. This elevation is
typically 1400 nmm 55-i nches.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Loadi ng arm must be the factory fabricated, factory assenbl ed, bottom
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| oadi ng type. Loading armnust include swivel joints, boom assenblies,
and riser standpipe. Loading armis pipe and fittings nust be Schedul e
10S, Grade TP304L, stainless steel in accordance with ASTM A312/ A312M |
Provi de adj acent |oading armassenblies with the ability to crossover one
anot her during operation.]

2.15.1 Di spensi ng End

The wei ght of the loading arm s di spensing end (includes piping, valves,
nozzl es, mscell aneous conponents, and fuel weight) nust be counteracted
by a counterbal ance system The counterbal ance system nmust be the

[ hydraulically actuated cylinder][ or ]J[spring counterweight] type. The
count er bal ance system nust all ow one operator to nanual ly maneuver and
control the dispensing end at all times. The counterbal ance system nust
ensure that mnimumforce is transferred fromthe dispensing end to a
fueling connection. Nozzle in the dispensing end nust be in accordance
wi t h paragraph PRESSURE FUELI NG NOZZLE

2.15.1.1 Hose Loader Type

Di spensi ng end nust be the fixed reach, hose | oader type. Hose used in
the | oadi ng arm assenbly must be in accordance with the paragraph in this
Secti on TRUCK FI LLSTAND HCSE

2.15.1.2 A- Frame Type
Di spensing end nust be the rigidly piped, variable reach, A-franme type.
2.15.2 Truck Loading Arm Swivel Joints

Swi vel joints nust be the flanged, non-lubricated type with seal ed
bearings. Swivel joints must conme fromthe nmanufacturer with required

fl anged bodi es and fl anged el bows. Wl ded sw vel joints and wel di ng of
swivel joints to the pipe [and][or] elbow will not be permtted. Welding
of swivel joints to flange joints will not be permtted. Swivel joints
nmust be warranted for two years agai nst | eakage due to both positive and
negative pressure conditions. Swvel joints nust be capabl e of 360-degree
rotation.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: For bottom | oadi ng applications of refuelers
and tactical refuelers that use pantographs instead
of hoses, include this paragraph. Indicate the size

and | ength of each pipe section on the draw ngs.
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2.16 TOP LOADI NG ARM
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NOTE: Top loading is not allowed by UFC 3-460-01
and is actively discouraged for safety reasons. It
shoul d only be used when the trucks being filled are
i ncapabl e of bottom | oading. Use of a top |oading
arm nust be approved by the Service Headquarters or
officially designated alternate.

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

Top loading arm [50 mm 379] [75 mm 757] [100 mm 1135 ]l pn [2-inch-100 ]
[3-inch-200 ] [4-inch-300 ]Jgpmr nust have sufficient horizontal reach and
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pi vot points to assure the vehicle does not have to be re-spotted. Drop
pi pe length nmust be able to reach fill tank bottom and be at a safe

el evation for refueler operation. Loading arm mnmust have four planes of
noverent : up-down (to allow drop pipe to enter tank), side to side (to
allow armto rotate out to tank and back out of position), drop-tube (to
assure drop-tube remains vertical), scissor armpivot (which allows 360
degree rotation of secondary arm allowi ng the drop-tube to reach further
out thus allows a larger spotting distance). Materials of construction
nmust be stainless steel. Armnmust be counterwei ght or spring assisted for
effortl ess operation of loading arm Swi vel joints nmust be of the

non- 1| ubri cated, maintenance free type with seal ed bearings and no
lubricating fittings. Assenbly nust be a regular product for the purpose
of top loading fuel froma manufacturer who has successfully provided the
product for at |east the past five years.

2.17 NOZZLES AND ADAPTERS

2.17.1 Pressure Fueling Nozzle

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

NOTE: Specify type of nozzle as directed by the
Servi ce Headquarters or officially designated
al ternate.
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Nozzl es must conformto SAE AS5877, Type [D-1] [D-2] [D-3]. Nozzles and
nozzl e conmponents nust be conpatible with the fuel to be handl ed. Nozzles
nmust be provided with an internal 60 mesh stainless steel strainer and a
fuel sample connection tapping. Nozzle design rmust be for single point
fueling of aircraft. Nozzles nmust be provided with a conpatible dry break
qui ck di sconnect swi vel. Coupler nust allow for quick disconnect and
reconnect of fueling nozzles with correspondi ng adapters. Coupler and
adapter rmust provide a positive, |eak proof connection under constant or
surge flow.  Coupler must be designed to prevent bl owout of interna

poppet .
2.17.2 Nozzl e Adapter (SPR)

Adapter nust be a nominal 63.5 mr 2-1/2-inches with self-closing valve in
accordance with M L-A-25896. Adapter nust have a 100 nm 4-inch flange
nmounti ng and vacuumtight, |ocking dust cap using the SPR | ugs.

2.17.3 Tight-Fit Fill Adapter

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Tight-fit fill adapters are commonly used on
the inlet fill piping for horizontal fuel tanks and
on the piping connections for tank truck

| oad/ unl oadi ng facilities.

Show t he nom nal size of each required adapter on
the drawi ngs. Adapters are typical available in
either 75 or 100 mr 3 or 4-inches. Coordinate the
size of each adapter with the size of the connecting
coupl er.

Select the type of adapter seal (top or side) based
upon the type of the connecting coupler
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Adapter nust be the [top seal] [side seal] type. Adapter nust provide a
tight-fit connection to prevent vapor emi ssions during fuel transfer
Adapt er nust be bronze and be fitted with a Buna-N or Viton gasket.
Provide a | ocking cap with each adapter. Cap nmust mate with the adapter
and have a | atching nechanismthat provides a watertight seal. Cap nust
provi de sone type of |ocking provision and be easily attachable and
renovabl e. Cap must be attached to the tight-fit vapor recovery adapter
by a m nimur 300 mr 12-inch section of brass cable or fuel resistant rope.

2.17. 4 Tight-Fit Vapor Recovery Adapter
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NOTE: Tight-fit vapor recovery adapters are
commonly used on the inlet fill piping for

hori zontal fuel tanks and on the piping connections
for tank truck |l oad/unloading facilities. Delete
this paragraph if a vapor recovery systemis

i ncluded in the design

Show t he nom nal size of each required adapter on
the drawi ngs. Adapter are typical available in
either 75 or 100 nmm 3 or 4-inches. Coordinate the
size of each adapter with the size of the connecting
coupl er.

Select the type of adapter seal (top or side) based
upon the type of the connecting coupler
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Adapter nust be the [top seal] [side seal] type that includes an interna
sel f-closing valve or poppet. Adapter nust provide a tight-fit connection
to prevent vapor em ssions during fuel transfer. Adapter nust be bronze
and be fitted with a Buna-N or Viton gasket. The adapter's internal valve
or poppet must be driptight throughout the entire specified tenperature
range. The adapter's internal valve or poppet nust prevent vapor

em ssi ons when the |locking cap is renoved yet nust open inmedi ately when
the adapter is connected to an appropriate coupler. The adapter's

i nternal valve or poppet nust operate at a | ower pressure/vacuumthan the
system s pressure/vacuumrelief vent in order for vapors to flow as
designed instead of exiting to the atnosphere through the vent piping.
Provide a | ocking cap with each adapter. Cap nmust mate with the adapter
and have a | atching nechanismthat provides a watertight seal. Cap nust
provi de sone type of |ocking provision and be easily attachable and
renovabl e. Cap must be attached to the tight-fit vapor recovery adapter
by a m nimur 300 mr 12-inchsection of brass cable or fuel resistant rope.

2.17.5 Dry Break Coupl er

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Dry break couplers nust be for over the road
tank truck | oadi ng and of fl oadi ng only.

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

APl RP 1004 coupl er must be conpatible with the connecti ng adapt or
Coupl er must provide a positive, |eakproof connection when under constant
or surge fuel flow Coupler rmust prevent vapor em ssions during fue
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2.

flow Seals within the coupler nust be Buna-N or Viton. Coupler nust
have an internal, nanually operated shutoff valve. The valve nust have an
external operating handle with the valve's position (open or closed)
clearly |l abeled. The internal valve must not be capable of being manually
opened unl ess the coupler is properly connected to its connecting

adapter. After connecting coupl er and adapter, opening of the coupler

val ve nmust in turn open the poppet of the adjoining adapter to allow fuel
flow

.17.6 Qui ck Di sconnect Coupl er

Coupl er nmust be the quick disconnect, camtype that conforms to
CID A-A-59326.[ Provide coupler with a stainless steel dust plug and a
stai nl ess steel hanging eye for truck of fl oading systens.]

.18 FI LTER/ SEPARATCR

Provide filter/separator as specified in Section 33 52 43.28 FILTER
SEPARATOR, AVI ATI ON FUELI NG SYSTEM

19 H GH PO NT VENT AND LOW PO NT DRAIN PI TS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Pits nust be used at each high point vent as
wel | as each |ow point drain. Use this aircraft
rated pit at every location on the "Airside" of an
airfield, even where it is unlikely an aircraft my
stray, such as behind blast fences and snal

buil dings. Indicate pit details along with interna
pi pi ng details.

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

19.1 Pit Assenbly

Each pit must incorporate the following items built into a self-contained
assenbl y.

.19.2 Pi t

The basic pit nust consist of 6.25 nmr 0.25-inch wall fiberglass liner with
a main body approximately 575 mr 23-inches in dianeter and a m ni mum of
925 mr 37-inches deep. The pit nmust contain two integral concrete
anchors. The fiberglass top flange nmust require no exposed corrosive
material, weldnments, or strongbacks within the pit to support the cast
alumi numring and cover assenbly. The pits must be the standard products
of a firmregularly engaged in the manufacture of such product and nust
essentially duplicate itens that have been in satisfactory use for at

| east three years prior to bid opening. Proof of experience will be
submitted.

.19.3 Pit Cover, General Requirenents

The pit cover nust include a renovable outer ring frane and an interior
457 mr 18-inch dianmeter (clear opening) hinged lid that opens 160
degrees.[ The pit nmust have a tanperproof cover. The renpvabl e outer
ring nust have anchors to provide for nmeans to secure the manhole and its
noveabl e cover and lid to the "concrete" fiberglass containment. The

i nner hinged Iid must have a nmeans of being |ocked.] Each cover |id nust
nove smoothly through its entire range of notion and nmust require a
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nmaxi mum openi ng force of 150 N 35 pound-force to be applied at a single
lifting handle. Each handl e nmust provide a confortable, secure grip for

an average adult nmale's full gloved hand. Tools nust not be required to

engage the lifting handle. Projections of the lid' s hinges or handl es

above the plane of the Iid, whether tenporary or permanent, must not be

allowed. The pit service nust be integrally cast in raised letters on the

top surface of each lid. The lettering nust be a m ni num of 25 mr one-inch
hi gh and 1.6 nm 0.0625-i nch deep. The wei ght bearing flanges of the

fiberglass pit liner and the al um num cover frame (and lid) nust be

machi ned to assure uniformwei ght distribution

.19.4 Pit Cover Materials, Design, and Testing

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

NOTE: Sel ect per direction from Service
Headquarters or officially designated alternate.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The cover frames and |ids nmust be designed and manufactured by a qualified
conpany having a m nimum of five years successful experience in the
production of simlar airport apron slab fixtures. Al cover lids and
frames must be designed using an appropriate cast alum numalloy or rolled
al umi num pl ate to support an aircraft wheel |oad sinulated by a roving
700, 000 kg 200, 000- pound test-load applied perpendicular to a 129, 000
square nmmr 200-square-inch contact area( 254 by 508 nm 10 by 20 inches) of
the cover's top surface. The alum numalloy material selected for design
must be ductile, corrosion-resistant, inpact-resistant, and suitable for
the intended use. Al covers nust be non-skid surface construction and
free of injurious defects. Welding for the purpose of structural repair
of casting defects nmust not be allowed. Mnor cosnmetic welding is
acceptable. The cover nmust be capabl e of supporting the test-load w thout
failure regardless of the location or orientation of the |oad. Localized
yi el ding or cracking or excessive deformations nust be considered as
failure. Actual l|oad-tests must be performed on a nmini mum of 10 percent
of all the covers supplied. Load-tested units must be randomy sel ected.
Load-test conditions nmust nodel field-installed conditions as nearly as
practicable. The 800 kN 200 Kip test-load nmust be applied to the cover
for a mninmumduration of 5-minutes. Absolute maxi mum defl ection of the
cover lid under the test-load nust not exceed 1/180th of the interior

di ameter of the fiberglass pit body. Maxi mum deflection of the cover
lids, remaining after renmoval of the test |oad nust be plus 0.25 nm
0.010-inches to assure that no permanent set has taken place. Upon
renoval of the test-load, the cover |id and frane nust be carefully

exam ned for cracks or |ocalized areas of permanent deformation. All
results must be submitted for review and approval. A single failure to
nmeet any of the stated criteria nmust be considered sufficient grounds for
the testing of 50 percent of the units.

.19.5 Pi pe Riser Sea

The riser pipe penetration through the pit floor must be seal ed by neans
of a Buna-N boot. The boot nust be secured to a netal collar welded to
the pipe riser and to a flange at the floor opening by stainless steel
clanmps. Collar nust be fabricated fromthe sane nmaterial as the pipe.

20 FRP CONTAI NMVENT SUMP

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: FRP sunps may be used as an alternative to
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the vent and drain pits defined above, except that
t hese sunps are non-load bearing and will not be
used under an avi ati on apron

Sunps may al so be used as a leak collection point in
bel owgr ound secondarily contai ned piping systens.

In this application, sumps will be used in
conbination with | eak sensors to nake up the

bel owgr ound pi pe nmonitoring system

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

I ndicate on the drawi ngs the size, |ocation, and
depth required for each FRP contai nment sunp.

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

Sunp must be constructed of fiberglass reinforced plastic (FRP) that is
chemically conmpatible with the fuels to be handl ed. Do not connect sunp
in any way to the nmanway cover or concrete above. Cap the top of each
contai nnent sunp with a [friction fit] [watertight] access cover.
Construct cover of the sane naterial as the sunp. Cover nust have a

m ni mum di aneter of 550 mr 22-inches. Cover nust be easily renovable

t hrough t he manway above.

a. Rainfall drainage nust not drain into a sunp. Sunp nust be capabl e of
wi t hst andi ng underground burial |oads to be encountered. Contai ner
nmust have a minimunm 19 L 5 gal fuel storage capacity. Container nust
not contain any type of drain

b. The sides of a contai nnent sunp nust allow the penetration of carrier
pi pes, exterior containnent pipes, conduits, and vapor pipes as
required. Boot or seal penetrations in the containment sunp sides to
ensure that liquid will not escape fromthe sunp in the event that the
liquid level within the sunp rises above the pipe penetration
Provi de boots and seals that are chenmically conpatible with the fue
to be handl ed and that are water resistant to the influx of ground
water. Boots and seal s nust be designed and installed to accommopdate
the antici pated anount of thernal expansion and contraction in the
pi pi ng system

21 LI QUI D LEVEL GAUGE

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Included the bracketed sentence if required
by the using agency. Use with caution as if the
gl ass breaks the tank will drain down to the break

poi nt .
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Gauge nmust be the factory fabricated, sight glass assenbly type designed
to allow visual observation of liquid levels within a vessel. Assenbly
nmust include a 15 nmr 1/2-inch [glass] [fully shielded glass] tube, a bal
check in both the upper and lower fittings, a shutoff valve in both the
upper and lower fittings, guard rods, and a bl owoff cock in the | ower
fitting. Gauge's body nmust be constructed of stainless steel.[ The gauge
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nmust contain a colored density sensitive ball.]
.22  OPERATI NG TANK LEVEL | NDI CATOR

The Il evel indicating system nmust performtank gaugi ng and have | ocal tank
readout. The level indicating systemnust use a servo to neasure all the
various locations required for the prinmary neasurenent. The |evel
i ndi cating system nust be able to neasure and conpute fuel |evel, fue
density, fuel actual volune, fuel and water corrected volume, and fue
anbi ent tenperature. The reference point for all |evel neasurenments nust
be fromthe tank's datum plate. The servo system nust attach to the tank's
[203] [254] [303] nm [8] [10] [12] inch riser/[ 254 nm 10-inch] stilling
well to minimze the effects of turbulence on the nmeasurenents and stil
al | ow t he governnent access to take quality control sanples. The |evel
i ndi cati ng system nust be able to neasure in underground, aboveground and
cut and cover tanks with all floor and roof types. The level indicating
system nmust be able to nmeasure multiple tanks with a single field
interface unit. The level indicating systemnust be able to deterni ne
whet her the tank is issuing or receiving fuel while in the transfer node.
The Il evel indicating systemnust require no periodic calibration after
installation is conplete. The level indicating system must be approved
for installation in a hazardous area and certified intrinsically safe by
an approved agency and provide lightning protection. The level indicating
system nust be able to interface with governnment owned information
systems. The level indicating systemmust provide five sets of alarm
out puts; high internmediate high, low, internediate |ow and static tank
noverent al arm

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ect per direction from Service
Headquarters or officially designate alternate.

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

Level accuracy plus/mnus 1.25 nmr 0.05-inches

Corrected vol une accuracy plus/mnus 0.1 percent

Density accuracy plus/mnus 1 percent

Tenperature accuracy plus/mnus mnus 18 degrees C 1 degrees F

Detect water in the tank sunp to a level equal to or slightly above
the water draw of f pipe

EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: This paragraph specifies provision of
proprietary products. A J&A must be obtained for
t hese products if the paragraph is included in the
proj ect specification

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

It will be an ENRAF Servo Gauge Model 854 Automatic Tank Gaugi ng System or
approved equal. FEquality being determ ned by conpatibility with the Base
FAS System The system nust include an ENDRESS+HAUSER RTU 8130 and a

| ocal display simlar or equal to a CP/2500. The RTU nust transmit data to
the Base FAS System | ocated in the RCC via tel ephone |ines as shown on the
drawi ngs. Base personnel must coordi nate reprograming of the FAS System
to accept this new data.
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12.23 OPERATI NG TANK LEVEL SW TCHES

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Sel ect per direction from Service Headquarters
or officially designate alternate.

R R R I R I R I R R I R R R I R R R I R R I R R R R I R I R O O O

The switches nust be an external nount liquid level switch with a

stainl ess steel float chanmber and stainless steel, type 304 or 316, fl oat
and trim Switch contacts nust be two single pole double throw sw tches
factory mutual approved or U L. listed for use in Class |, Division 1
Group D hazardous |l ocation with a maxi numtenperature rating of T2D (216
degrees C 419 degrees F). Units nust have provisions to check |eve

swi tch operations w thout increasing the fuel level in the tanks as shown
on the contract draw ngs.

2.24 OPERATI NG TANK LEVEL SW TCHES

R R I R I R I I R R I R R R I R R R I R R R R R R I R R I R R O O

NOTE: Sel ect per direction from Service
Headquarters or officially designate alternate.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

a. System nust be designed and installed in such a way that the system
nust be continuously and automatically sel f-checking. Sw tches nust
be an external nount with a stainless steel fluid chanber. Electronic
| evel sensors mnmust be thernmistors or optic type, and be intrinsically
safe Class I, Division 1, Group D for hazardous environments, wth
recogni zed FM CSA or UL approval. The sensor hol der/junction box
nust be accessible fromthe stairway. Units nust have provisions to
check |l evel switch operations without increasing the fuel level in the
tanks as shown on the contract draw ngs.

b. Level alarnms nmust be nechanically and electrically independent and be
totally isolated fromthe gaugi ng system The |level sw tches nust
recei ve power and send their signal to the Punp Control Panel
Circuitry and cables fromthe PCP to the electronic |evel sensors in
the tank nust be intrinsically safe.

[2.25 OPERATI NG TANK LEVEL SW TCHES

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

NOTE: Sel ect when using a cut and cover Tank

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

a. System nust be designed and installed in such a way that the system
nmust be continuously and automatically sel f-checking. Swtches nust
be mounted on top of the tank, in the punp house, as indicated.

El ectronic | evel sensors nust be thermistors or optic type, and be
intrinsically safe Class |, Division 1, Goup D for hazardous
environnents, with recognized FM CSA or UL approval. The sensor
hol der/j unction box nust be accessible.

b. Level alarnms nmust be nechanically and electrically independent and be
totally isolated fromthe gaugi ng system The |evel sw tches nust
recei ve power and send their signal to the Punp Control Panel
Circuitry and cables fromthe PCP to the electronic |level sensors in
the tank must be intrinsically safe.
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12.26 WATER DRAW CFF SYSTEM

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use a FUEL SYSTEM WASTE WATER TANK when
designing a CUT AND COVER SYSTEM if directed by
Service Headquarters or officially designate

al ternate.

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

A wat er draw off system nust be provided for each Operating Tank. Water
draw of f system nmust gravity drain. Each system nust include tank

product return punmp and all necessary pipe, pressure relief system
val ves, and fittings.

2.26.1 Tank

Wat er draw of f tank rmust be a 210 L 55-gal fabricated stainless steel tank

with supporting | egs as shown. Tank and support |egs nmust be fabricated
from Type 304 stainless steel

2.26.2 Si ght d ass

Si ght gl asses for tank nmust be standard tubul ar gages with density bal

and shut-off valves on each end. Wtted parts other than sight glass nust
be stainless steel. |If glass breakage should occur, a stainless stee

ball in the valve nust close preventing product |loss. @ ass nmust be
protected by nmini mum of four guard rods.

2.26.3 Ret urn Punp

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

NOTE: Insert site specific Punp requirenents.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Product return punmp (PRP-1 and PRP-2) must have the capacity of not |ess
than 0.30 L/s 5 gpmr agai nst a total head of | ] mr feet when driven at
3600 rpm The punp nust have flange connections and nmust be constructed
of stainless steel or aluminumso as to have no zinc, brass or other
copper bearing alloys in contact with the fuel. The unit nust be

expl osion-proof, Cass I, Division 1, Goup D w th nmaxi mum tenperature
rating of "T2D' ( 216 degrees C 419 degrees F). The nmotor must not be
over | oadi ng at any point on the punp curve. Contractor has the option of
sel ecting either centrifugal or positive displacenent type punp with the
restriction of the positive displacenent type punp nust include a pressure
relief between the discharge and suction protecting the punp from
over | oadi ng.

2.26.4  Anchoring

Al units of the water draw off system nust be installed plunb and |evel
and secured in place by anchor bolts.

2.27 GROUNDI NG CABLE AND CLAMP

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

NOTE: Type | systens have 23 m 75 foot cable
lengths. Type Il systens have 15 nm 50 foot cable
| engt hs.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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Groundi ng system nust conformto CI D A-A-50696, Type [I] [II].

[2.28 OPERATI NG TANK VENT

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

NOTE: Sel ect when using a cut and cover Tank.

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

Tank vent outlet nust be equi pped with pressure-vacuum breat her vent,

al um num constructi on with weather hood and with fluoroel astoner (FKM
Viton) pallet seat inserts, high density screens, stainless stee

internals, with pressure relief setting at 215 Pa 0.5 oz psi, and vacuum
relief set at 215 Pa 0.5 oz psi. Pressure venting capacity nust be 75 L/s
9700 cubic feet/hour, vacuum capacity nust be 115 L/s 14500 cubic feet/hour

12.29 GROUND VEHI CLE FUELI NG SYSTEM COVPONENTS

2.29.1 Product Di spensing Unit

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Per UL 87, there are two types of di spensing
units (remote control type or a self-contained
type). Self-contained units include a power
operated punp as part of the assenbly (renote
control type units do not). Self-contained units
are coomonly referred to as suction di spensers.

Di spensing units to be used with E85 fuel nust be
specifically designed and warranted as E85

conpati ble. Reference UL 87A if the use of E85 fue
is possible, otherwise reference UL 87. Materials

that will be in direct contact with the E85 fuel
nmust be either stainless steel or nickel plated
al um num

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

Unit and unit hardware nust be the factory fabricated type that conforns
to [UL 87][UL 87A], except as nodified herein.[ Unit housing and housing
top nmust be constructed of stainless steel or alumnumin accordance with [
UL 87][UL 87A].]] Materials for unit conponents that will be in direct
contact with the fuel nust be stainless steel or nickel plated alum num]
Unit nust be conputer controlled, lighted, [single] [double] sided, wth
[one] [two] [three] [four] [ ] hose outlets [each] suitable for single
product delivery flowrate of 0.76 liter per second 12 gallons per mnute
fromeach nozzle. Unit nust be the [renpote control] [self-contained]

type. Unit housing nmust include a | ocking nechanismfor each nozzle to
al Il ow securing each nozzle to the housing during non-operational periods.

2.29.1.1 Sel f - Cont ai ned Punp

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Delete this paragraph if renote control type
units are to be specified. Renmpte control type
units will be used in conjunction with punps as
defined in either Section 33 52 40 FUEL SYSTEMS

Pl PI NG ( NON- HYDRANT) or Section 33 52 10 FUEL
SYSTEMS PI PI NG ( SERVI CE STATI ON) as applicabl e.
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Sel f-contai ned punps will only be used in
conjunction with bel owground storage tanks.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide internal gear-type rotary suction punps with adjustable bypass
val ves and suction strainers.

2.29.1.2 Accounting Meter and Displ ay

Provide unit with positive displacenment type nmeter and the manufacturer's
standard ni croprocessor that has the follow ng functions:

a. Displays: Solid state liquid crystal displays (LCD S)[, five-digit
cash display to $999.99], with automatic shutdown, and four-digit
vol ume display to 999.9 liters 999.9 gall ons.

b. Totalizer: Ei ght-digit (999,999.99) electronic totalization with
identification for each product volune in liters gallons.

[ c. Price setting: Price-jog keyswitch on each conputer housing to enable
renote price setting from nmanagenment control system

12.29.1.3 Filters

Provide a replaceable filter elenment on each product line with a nom nal
filtration efficiency of 0.005 mr 5 micron or smaller porosity filters for
gasol i ne and et hanol products, and 0.025 nm 25 micron or smaller porosity
filters for diesel and biodiesel product with a flowrating equal to the
rate of the dispensing unit.

2.29.1. 4 Battery Backup

Provi de battery backup with automatic charging circuits to hold data for a
m ni mum of three nmonths w thout recharging. Sales display must remain
visible for 15 mnutes after power failure.

2.29.1.5 I nterl ocks

Provi de nozzl e supports interlocked to punp notor control switch to start
and stop the punp by nozzle renoval and replacenment. Provide each unit
with interlock switch and val ve arrangenent that prevents flow of product
until neter is reset after dispensing nozzle is returned to hol der

2.29.1.6 Hose

Provi de di spensing hose [confornming to UL 330] [of the coaxial vapor
recovery type certified by the California Air Resources Board (CARB)],
gasoline and oil resistant, statically grounded, flexible in sub-zero
tenperatures.[ Hose must be conpatible with E85 fuel.] Provide a m nimum
of [3] [3.7] neters [10] [12] feet of hose for each product |ine on the

di spenser. Provide each hose with spring | oaded cable to return device
attached near md-I1ength of hose.

2.29.1.7 Nozzl es
Provi de manual ly activated, automatic shutoff type nozzles [with][w thout]
a | atch-open device. Nozzles nust have full hand insulator to prevent

spl ash-back.[ Nozzles nmust be CARB certified for Stage Il vapor recovery,
contain an integral vapor valve[ and evacuator], and be of the [bell ows]
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[ bel l oM ess] design.][ Vapor recovery nozzles are not required for diese
di spensi ng systens. ]

.29.1.8 Br eakaway Devi ce

Provi de each product hose with UL |isted] and CARB certified] energency
br eakaway device designed to retain liquid on both sides of breakaway

poi nt. Breakaway devi ce nust have pressure bal anci ng chanber to override
line pressure to prevent nui sance breaks caused by a restriction in
delivery hose dianeter.

.29.1.9 Enmer gency Shutof f Val ve

Provi de valve that confornms to UL 842. Valve nust provide conplete
shutoff of a fuel line in the event a dispenser is dislocated or
overturned due to a sudden inpact. Valve nmust include a secondary poppet
tolimt spillage fromthe di spenser after a knockdown or during
installation.

.29.1.10 Di spenser Sunp

Provi de a sunp under each dispensing unit. Each sunp nust provide
conveni ent service access to piping conponents enclosed in the sunp. Sunp
nmust be constructed of fiberglass-reinforced plastic. Sunp nust be
chemically conpatible with the fuel to be handled by the di spensing unit
and any connecting piping. Sunp nust prevent fuel fromescaping to the
soil and ground water fromentering the sunp. Sunp rmust provide a
[iquidtight term nation point for secondary contai nment piping that allows
for the anticipated expansion and contraction of the piping system Sunp
nmust wi t hstand nmaxi num burial |oads. Sunp rmust nount directly to the
bottom of the dispensing unit with a centering ring or stabilizer bar to
assure proper shearing action for the energency shutoff val ve.

.29.1.11 Accessori es

Equi p each assenbly with accessories such as built-in air elininators,
Iine check val ves, and | ockabl e housi ng.

.29.2 Management Control System

Provi de managenent control systemthat furnishes conputerized control of
station fuel dispensing systemincluding operational, control, and
managenent functions froma central control console wth displays and
separately nounted el ectronics and data cabinets. Provide functions to
provi de recei pt and report printout types.

.29.2.1 Operating Functi ons

System nust operate up to | ] fueling positions with up to | ]

di fferent products. System nust operate prepay on preset volune or dollar
operation. System nmust display grade, dispenser nunber, volune, and sales
amount in one sequence. Provide audible signals and flashing indicators
to alert operator to customer needs and di spenser status. Provide
functions to calculate change if tank is too full to accept prepaid anount.

.29.2.2 Control and Managenent Functi ons

System nust accumrul ate, store, and deliver full range of managenent
i nformation including pricing by grades and types of service. System nust
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provide totals for up to four shifts by product volune, cash and credit
sal es, and declining balance inventory.

.29.2.3 Control Consol e

System nust provide the foll ow ng:

a. Indicators: Call, ready, in-use, used, stopped, unpaid

b. Manager's keyswitch: Key protection for setting operating nodes
c. Keyboard: Standard international 11-pad nunerica

d. dock: Real-time operating, showi ng year, nonth, day, hour, m nute,
second

e. Function keys: Punp stop, punp start, node, unit price, refund,
recall, cash/credit, volune, print/enter, clear, credit paid, cash
pai d, authorize

.29.2.4 Di spl ay
System nust provide the followng with light enmitting di odes (LED S)
a. Operating: Gade, punp nunber, volune, cash

b. Mdde or nmenory: Mde nunber, sub-node, nenory data

c. Display indicators: Water, |low inventory, new data, node,
prepay/ preset, volune, cash, credit, return, price

2.29.2.5 Power

System nust operate at 115 volts, 60 hertz.

2.29.3 Recei pt and Totals Printer

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

NOTE: Include a receipt and totals printer only if
requi red by the Using Agency.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide printer with the follow ng characteristics:

a. Mnimumprint speed: 1.25 lines per second

b. Line length: 40 colum, 12 characters per 25 nmmr inch
c. Paper: Roll, one- or two-ply, 86 mr 3-3/8 inches wi de
d. Spacing: 6 lines per vertical 25 mr inch

e. Character types: Upper and | ower case, 96-character al pha-nuneric,
normal and doubl e-wi dth

f. Printing mechanismlife: 10 mllion cycles

g. Power: 115 volts, 60 Hz
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2.29.3.1 Cust onmer Recei pt

Configure printer and systemfunctions to print the foll ow ng custoner
receipts.

a. Tinme, date, and day of week

b. Nanme and grade of fuel product

c. Pump nunmber and unit price

d. Total sale by paynent nethod (cash or credit)

e. Total sales volune in gallons or liters

f. Prepaid deposit

g. Discount anount where applicable

h. Transaction nunber

i. Three line custom zabl e headi ng

j. Customer receipt available only after dispensing

.29.3.2 Shift Change Total s

Configure printer and systemfunctions to print the dollar and vol une
totals and totalizer readings for current, first, second, and third shift
totals.

.29.3.3 Unit Price Summary

Configure printer and systemfunctions to print the dollar and vol une
:gzg:z'and totalizer readings for current, first, second, and third shift

.29.3. 4 Station Programm ng Data

Configure printer and systemfunctions to print the |list paraneters that
det erm ne which station dispensing systemw || operate.

a. Prepay or post pay

b. Cash or credit pricing

c. Sales and volune ration limts
.29.3.5 Di agnhosti ¢ Messages

Include printer test, |last node entries, system power ON OFF records, and
other information for diagnosing problens by station personnel

.30 VALVE AND SYSTEM COVPONENTS EXTERI OR PROTECTI VE COATI NGS
.30.1 Factory Coati ng

Val ves, system conponents, and conponents mnust be bl asted cl ean accordi ng
to SSPC SP 5/NACE No. 1, and nust be prined and coated in accordance with
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Section 09 97 13.27 H GH PERFORVANCE COATI NG FOR STEEL STRUCTURES
2.30.2 Fiel d Coating

Painting required for surfaces not otherw se specified nust be field

pai nted as specified in Section 09 97 13.27 H GH PERFORMANCE COATI NG FOR
STEEL STRUCTURES. Do not paint aboveground stainless steel and al um num
surfaces. Do not coat system conponents or conponents provided with a
conplete factory coating. Prior to any field painting, clean surfaces to
renove dust, dirt, rust, oil, and grease.

PART 3 EXECUTI ON
3.1 GENERAL
3.1.1 Install ati on

Install equi pnent and conponents in position, true to line, level and

pl unb, and neasured from established benchmarks or reference points.
Fol | ow manufacturer's reconmended practices for system conponents
installation. Provide required cl earances between equi pment comnponents,
system conponents, apparatus, and accessories requiring normal servicing
or mai ntenance to be accessible.

3.1.2 Anchori ng

Anchor system conponents in place. Check alignnent of anchor bolts before
installing system conponents and cl ean-out associ ated sl eeves. Do not cut
bolts because of misalignment. Notify Contracting O ficer of errors and
obtain the Contracting Oficer's acceptance before proceeding wth
corrections. Cut anchor bolts of excess length to the appropriate |ength
wi t hout damage to threads. Where anchor bolts or |ike devices have not
been installed, provide appropriate self-drilling type anchors for
construction condition

3.1.3 Grouting

Syst em conponents which are anchored to a pad is to be grouted in place.
Bef ore setting system components in place and before placing grout, clean
surfaces to be in contact with grout, including fasteners and sl eeves.
Renove standing water, debris, oil, rust, and coatings which inpair bond.
Cl ean contam nated concrete by grinding. ean netal surfaces of mll
scal e and rust by hand or power tool nethods. Provide necessary formwrk
for placing and retaining grout. Gout to be non-netallic, non-shrink
fluid precision grout of a hydraulic cenentitious systemw th graded and
processed silica aggregate, Portland cenent, shrinkage conpensati ng
agents, plasticizing and water reducing agents; free of al um num powder
agents, oxidizing agents and i norganic accel erators, including chlorides;
proportioned, pre-nixed and packaged at factory with only the addition of
water required at the project site. Gouting nmust be in accordance with
ASTM C827/ C827N. Performall grouting in accordance with system
conponents manufacturer's and grout manufacturer's published

speci fications and recomendati ons.

3.1. 4 Level ing and Ali gning
Level and align system conmponents in accordance with respective

manuf acturer's published data. Do not use anchor bolt, jack-nuts or
wedges to support, level or align systemcomponents. Install only flat

SECTION 33 57 55 Page 54



shins for |eveling system conponents. Place shins to fully support system
conponents. Wedging is not permitted. Shins to be fabricated flat carbon
steel units of surface configuration and area not |ess than system
conponents bearing surface. Shims to provide for full system conponents
support. Shimto have snooth surfaces and edges, free fromburrs and
slivers. Flame or el ectrode cut edges not acceptable.

.1.5 Direct Drives

Alignnment procedure follows:

.1.5.1 Rotation Direction and Speed

Check and correct drive shaft rotation direction and speed.

.1.5.2 End Pl ay

Run drive shafts at operational speed. Deternine whether axial end play
exists. Run drive shaft at operational speed and mark drive shaft axia
position when end play exists. Block drive shaft in operating position
when aligning drive shaft with driven shaft.

.1.5.3 Shaft Leveling and Radi al Alignnment

Punp alignnent nust be acconplished by the factory technician or a
mllwight trained in punp alignnment, and with the use of dial gauges or
| aser alignment equi prent.

.1.5.4 Angular Alignment and End C earance

Check angul ar alignment and end clearance by inserting a feeler gage at 4
points, 90 degrees apart around outer edges of coupling hal ves.

.1.5.5 Fi nal Recheck

Check adjustnents with dial indicator after conpleting recheck. Align
shafts within 0.025 mr 0.001-inch tol erance, except as other-w se required
by nore stringent requirenments of system components nanufacturer

.1.6 Precauti ons

Speci al care nust be taken to ensure that system conponents and naterials
are stored properly to prevent danage and mmi ntain cleanliness, and that
the conpleted systemis free of rocks, sand, dirt, and foreign objects.
Take the following steps to insure these conditions.

a. System components brought to the site and not stored inside, nust be
stored on bl ocks or horses at |east 450 mr 18-inches above ground.

b. Visual inspection nust be made of each piece of system conponents to
ensure that it is clean prior to installation

c. The open ends of system conponents must be cl osed when work with that
pi ece of system conponents is not in progress.

.2 | NSTALLATI ON OF UNDERGROUND TANKS

Installati on nust be per tank manufacturer's recomendati ons, APl RP 1615,
NFPA 30, 40 CFR 280, state and |ocal codes and as specified herein. If
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recomendations require tank to be filled, only fuel will be allowed in
tanks. Water filling is not acceptable. Before being placed in service,
tank rmust be tightness tested in accordance with NFPA 30.

2.1 Coating Testing

The coating must be examined for flaws and tested for thickness. Provide
the facilities, personnel, and equipnent for testing for flaws and

t hi ckness. Thickness nust be neasured electronically. Coating nmust be
tested directly before placement of the tank with an electric flaw
detector, equipped with a bell, buzzer, or other type of audible signa
that operates when a flaw is detected. The detector for the type of
coating used nust have an operating voltage of 10,000 to 35,000 volts.
Check of the holiday detector potential may be nade by the Contracting
Oficer at any tine to deternmine the suitability of the detector. Danaged
areas must be repaired with materials identical to those used originally,
and after drying, must be retested electrically. Submt test results.

. 2.2 St eel Tanks

a. Cover the concrete hold down slab with 150 mm 6-i nches of tank beddi ng
backfill evenly graded and thoroughly conpacted, prior to tank
pl acenent .

b. Each tank is to be unloaded and pl aced on the sand bed using cranes
and the rigging procedures provided by the tank manufacturer. Use the
tank lifting lugs for lifting the tank into place. The use of slings
around the tank is not permitted, nor is the use of chock bl ocks of
any sort. During handling, carefully inspect the tanks for coating
danmage and repair any damage what soever before proceeding. After
pl acenent, check each tank to ensure it is sloped as required. The
el evation nust be confirnmed.

c. Before proceeding with backfill, install the hold down straps and
tighten the turnbuckl es securely and evenly throughout the |ength of
the tanks. The bottom and sides of the tanks to be fully and evenly
supported by hand shoveling and tanping. Use tank beddi ng backfill up
to 303 mr 12-inches above the top of tank. Hand-guided power
equi prent can be used to place fill in 150 mr 6-inch |ayers, conpacted
to a mninum of 95 percent nmaxi mum density, after the bottom quadrant
is filled. A mininumof four density tests per tank to be perforned.
Cl ean, noncorrosive, well tanped gravel to be used for backfill froma
poi nt 303 nm 12-inches above the tanks to finished grade.

d. Do not fill the tank, even partially, before the bottom quadrant is
backfilled. The level of fuel product not to exceed the |evel of
conpact ed backfill at any tine.

e. Coordinate tank installation with the installation of cathodic
protection.

.3 | NSTALLATI ON OF FI BERGLASS PI TS

Submit recomended installation procedures and setting tol erances fromthe
pit manufacturer/supplier for the fiberglass pit and the al um num cover.
These procedures nust indicate reconmended net hods of supporting the pit
inits proper position in the open excavation prior to and during concrete
pl acenent operations. Also, required installation tolerances, especially
for flatness/levelness of the fiberglass pit lip, must be provided.
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Fol | ow t hese recomendati ons and apply other procedures as required to
ensure the integrity of the pit liner and cover assenblies in their
installed positions. All penetrations through the fiberglass pit |iner
must be tightly sealed by suitable nmeans to preclude water infiltration
with consideration for potential relative novements between the
penetrating objects and the pit liner. Reference the Contract draw ngs
for additional installation requirenents.

.4 VEHI CLE DI SPENSI NG UNI T

Following installation, fill island riser holes with clean sand. |nstal
enmergency shut-off valves with breaking point |evel with island surface.
| sol ate di spensing units from pi ping during flushing and cl eani ng
operations.

.5 POSTED OPERATI NG | NSTRUCTI ONS

For each designated systemor system conponents item provide instructions
for guidance of operating and nai ntenance personnel. Foll ow ng approval

of content, prepare these instructions in a formand scale that will be
readi ly | egi bl e when di splayed in appropriate |ocations, to be designated
by the Contracting O ficer and neet the follow ng requirenents:

.5.1 Each System

For each system include diagrans of system conponents, piping, wring and
control. Define control sequences.

.5.2 Each Tank

For each tank provide a P.E. stanped certified tank calibration chart in
1/16-inch increnents reading in gallons, except for tanks | ess than 5, 000
gal | ons.

.5.3 Each Item

For each system conponents item include starting, adjustnent, operation

| ubrication, safety precautions and shut-down procedures. Identify
procedures to be perforned in event of system conponents failure. Provide
ot her instructions recomrended by the nanufacturer

.5.4 Di agr ans

Provide a professionally prepared isonetric piping diagramof the fueling
system apparatus. D agram nust be 914 by 1370 mr 36 by 54 inches and nust
be color coded to match PCP col or diagrans. Diagram nmust show the entire
facility and must include all system conmponents and the operationa
sequences of all system conmponents wi th equi pment nunbers displ ayed.

Di agram nmust show all val ves along with the val ve nunbers shown on the
drawi ngs and listed as nornmally open/closed. It nust be wall nounted
under gl ass.

.5.5 Vol unme of Fuel
Provide a certified systeminventory of fuel in the pipe, tank, punphouse,

etc. The piping will show | ength of pipe, size of pipe, L/s gal/foot, and
total L gal. Verify during initial fill.
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3.

6 DEMONSTRATI ONS

Conduct a training session for designated Governnent personnel in the
operation and mai nt enance procedures related to the system
conponent s/ systens specified herein. Include pertinent safety operationa
procedures in the session as well as physical denonstrations of the
routi ne mai ntenance operations. Furnish instructors who are famliar with
the installation/system conmponents/systens, both operational and practica
t heories, and associ ated routi ne mai ntenance procedures. The training
session must consist of a total of [ ] hours of normal working tine
and nust start after the systemis functionally conpleted, but prior to
final system acceptance. Submit a letter, at |east 14 working days prior
to the proposed training date, scheduling a proposed date for conducting
the on-site training.

-- End of Section --
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