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NOTE: This guide specification is issued by the
Atlantic Division, Naval Facilities Engineering
Command for regional use in Italy.
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NOTE: This gui de specification covers requirenments
for exterior aviation fuel distribution systens,

i ncl udi ng aboveground pi ping, buried piping, piping
i n manhol es, di spensing hardware and rel ated work.
It also covers piping up to and includi ng punping
equi pnent and val ves within each building. System
desi gn nust conformto NAVFAC DM 22, Petrol eum Fue
Facilities. Questions concerning system design
consult Engineering Field Division, Naval Facilities
Engi neeri ng Conmand, Mechani cal Engi neering and
Desi gn Branch. Questions concerning interpretation
of NAVFAC DMt 22 or this guide specification, consult
Naval Facilities Engi neering Command, Code OOCE3

Pet r ol eum Fuel s/ Ener gy Consul t ant.

Conmment s and suggestion on this specification are

wel cone and should be directed to the technica
proponent of the specification. A listing of the
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Use of electronic comunication is encouraged.

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

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The followi ng information shall be shown on
the project draw ngs:
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PART 1

1

1. Configuration, slope, sizes, and piping
materials for each piping system

2. Locations, sizes, and type of each val ve;

3. Details of manholes (pits) and piping within
manhol es and aboveground;

4, Capacity and efficiency of each item of
equi pnent ;

5. Scal e ranges for pressure gages;

6. Wether piping is run aboveground on pedestals
or poles, on piers, under piers, in trenches on
piers, or in manhol es;

7. Details of expansion joints and expansi on | oops
for aboveground pi pi ng;

8. Locations of piping, conponents, and systens
whi ch nust be constructed of stainless steels or
al um num al | oys; and

9. Conplete details of cathodic protection systens
for buried netallic piping.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

1

GENERAL

REFERENCES

The publications listed below forma part of this specification to the

ext ent

referenced. The publications are referred to in the text by the

basi ¢ designation only.

API

API

API

API

API

API

AMERI CAN PETROLEUM | NSTI TUTE (API)
SPEC 5L (2000) Line Pipe

SPEC 6D (1994) Pipeline Valves (Gate, Plug, Ball

and Check Val ves) (I ncl udi ng Suppl enent 2;
1997 and Errata; 1998)

SPEC 6FA (1999) Fire Test for Valves

STD 594 (1997) Check Val ves: Wafer and Wafer-Lug

and Doubl e Fl anged Type

STD 607 (1993) Fire Test for Soft-Seated

Quarter-Turn Val ves

STD 609 (1997) Butterfly Val ves: Doubl e Fl anged,

Lug- and Wafer-Type
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APl STD 610

APl RP 1110

APl STD 1529

APl RP 2003

APl BULL 2209

(1995) Centrifugal Punps for Petrol eum
Heavy Duty Chemi cal and Gas | ndustry
Servi ces

(1997) Pressure Testing of Liquid
Pet r ol eum Pi pel i nes

(1998) Avi ation Fueling Hose

(1998) Protection Against Ignitions
Arising Qut of Static, Lightning, and
Stray Currents

(1978) Pipe Plugging Practices

ASME | NTERNATI ONAL ( ASME)

ASME VI 1 |

ANSI / ASME B16.

ASME/ ANSI  B16.

ASME/ ANSI  B16.

ASME B16. 11

ASME B16. 21

ASME/ ANSI  B16.

ASME/ ANSI  B16.

ASME B31. 3

ANSI / ASME B40.

34

39

(2001) ASME Boiler and Pressure Vesse
Code, Section VIII - Pressure Vessels

(1998) Malleable Iron Threaded Fittings

(1996) Pipe Flanges and Fl anged Fittings
NPS 1/ 2 Through NPS 24

(2001) Factory-Made Wought Stee
Buttwel ding Fittings

(2001) Forged Fittings, Socket-Welding and
Thr eaded

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

(1996) Val ves - Flanged, Threaded, and
Wl di ng End

(1998) Mal |l eable Iron Threaded Pi pe Uni ons
(2002) Process Piping
(1991; Special Notice 1992) Gauges -

Pressure Indicating Dial Type - Elastic
El ement

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 53/ A 53M

ASTM A 105/ A 105M

(2002) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed Wl ded and Seanl ess

(2002) Carbon Steel Forgings for Piping
Appli cations
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ASTM A 182/ A 182M

ASTM A 193/ A 193M

ASTM A 194/ A 194M

ASTM A 234/ A 234M

ASTM A 276

ASTM A 312/ A 312M

ASTM A 351/ A 351M

ASTM A 403/ A 403M

ASTM A 564/ A 564M

ASTM B 241/ B 241M

ASTM B 247M

ASTM B 345/ B 345M

ASTM D 229

(2002) Forged or Rolled Alloy-Steel Pipe
Fl anges, Forged Fittings, and Val ves and
Parts for Hi gh-Tenperature Service

(2001; Rev. B) Alloy-Steel and Stainless
Steel Bolting Materials for
H gh- Tenperature Service

(2001; Rev. A) Carbon and Alloy Steel Nuts
for Bolts for High-Pressure or
H gh- Tenperature Service, or Both

(2002) Piping Fittings of Wought Carbon
Steel and Alloy Steel for Mderate and
H gh Tenperatures Service

(2002; Rev. A) Stainless Steel Bars and
Shapes

(2001; Rev. A) Seanl ess and Wl ded
Austenitic Stainless Steel Pipes

(2000) Castings, Austenitic,
Austenitic-Ferritic (Duplex),
forPressure-Containing Parts

(2002) Wought Austenitic Stainless Steel
Pi ping Fittings

(2002; Rev. A) Hot-Rolled and
Col d- Fi ni shed Age-Hardeni ng Stainl ess
Steel Bars and Shapes

(2000) Al unmi num and Al unmi num Al | oy
Seaml ess Pi pe and Seanl ess Extruded Tube

(2002; Rev. A) Alum num and Al unmi num Al | oy
Di e Forgings, Hand Forgings, and Roll ed
Ri ng Forgings (Metric)

(2000) Al unmi num and Al unmi num Al | oy

Seaml ess Pi pe and Seanl ess Extruded Tube
for Gas and O | Transm ssion and

Di stribution Piping Systens

(2001) Rigid Sheet and Plate Materials
Used for Electrical Insulation

| TALI AN ELECTROTECHNI CAL COWM TTEE ( CEl)

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

NOTE: A CEl
for electrical

Normis an Italian technical normative
systens recogni zed by Italian Law,

submitted by a private organi zation "Conitato
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El ectrotecnico Italiano" for the Italian
territory, available in the Italian | anguage and
only in some cases in English

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

CEl 64-8;V1;V2 (1998;01; 01) Electrical installations of
bui | di ng

| TALI AN NATI ONAL ASSOCI ATI ON FOR UNI FI CATI ON OF STANDARDS (UNI)
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NOTE: A UNl Normis a technical normative

recogni zed as ltalian Law, submitted by a private
organi zation "Ente Nazionale Italiano d
Unificazione" for Italy and is available only in
the Italian |language. It is the National Standard.

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

UNI 5311 (1963) Gipping and hol di ng appliances -
Straps, clanps, squares and bearings -
Summary of standard types

UNI 10416-1 (1994) Steel pipes for buried or subnerged
pi pel i nes - External polypropyl ene coating
applied by extrusion - Three |ayers coating

| TALI AN/ EUROPEAN HARMONI ZATI ON STANDARDS (UNI EN) (UNI ENV) (CEl EN)
(UNI EN 1SO) (UNI |SO)

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

NOTE: A UNl EN, UNl ENvV, CEI EN, UNI EN I SO or UN
ISOis a European Standard with a coi nci dent
Italian National Standard or Internationa
Standard. The two standards are identical, with
nost (but not all) EN s available in the English

| anguage and the UNI available only in the Italian
| anguage.

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

UNI EN 287-1/ A1 (1993/99) Approval testing welders -
Fusion welding - Part 1: Steels

UNI EN 288-2/ Al (1993/99) Specification and qualification
of wel ding procedures for netallic
materials - Part 2: Wl ding procedure
specification for arc wel ding

UNI EN 288-3/Al (1993/99) Specification and approval of
wel di ng procedures for netallic nmaterials
- Part 3: Welding procedure tests for the
arc wel ding of steels

UNI EN 1011-1/A1 (2000/02) Wl ding - Recommendations for
wel ding of netallic materials - Part 1:
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CGeneral guidance for arc wel ding

UNI EN 1011-3 (2002) Wl ding - Reconmendations for
wel ding of netallic materials - Part 3:
Arc wel ding of stainless steels

UNI EN 1011-4 (2002) Wl ding - Reconmendations for
wel ding of netallic materials - Part 4:
Arc wel di ng of al um num and al um num al | oys

UNI EN 3696 (2001) Aerospace series - Washers in heat
resisting steel

UNI EN 12073 (2001) Wl di ng consunmabl es - Tubul ar cored
el ectrodes for netal arc welding with or
wi thout a gas shield of stainless and
heat-resisting steels - Classification

U S. DEPARTMENT OF DEFENSE ( DOD)

FS GG M 2742 Meter, Volunetric, Positive Displacenent,
Liquid, Aircraft Fuel, 600 GPM

M L-T-5624 (Rev. R) Turbine Fuel, Aviation, G ades
JP-4, JP-5 and JP-5/JP-8 ST

M L- N- 5877 (Rev. E) Nozzle, Pressure Fuel Servicing,
Locking, Type D1, D 1R, D2, and D 2R
Normal 2 1/2 Inch D aneter

M L-V-12003 (Rev. F; Am 1) Valves, Plug: Cast Iron
or Steel, Manually Operated

M L- V- 24624 (Am 1) Valves, Butterfly, Wafer and Lug
Styl e, Shipboard Service

M L-F- 27630 (Rev. D, Am 2) Filter-Separator, Liquid
Fuel FFU-2/E

M L- T- 38219 (Rev. © Turbine Fuel, Low Volatility, JP-7

M L- F- 52308 (Rev. Q Filter Elenent, Fluid Pressure

M L- M 81380 (Rev. © Mbnitor, Contanination, Aviation
Fuel Dispensing System

M L- F- 83402 Filter-Separator, Liquid Fuel FFU 25/E

M5 29514 (Rev. O Flange, Adapter Locking, Pressure

Fuel Servicing
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 30 (2000) Fl anmabl e and Conbusti bl e Li quids
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Code
NFPA 407 (2001) Aircraft Fuel Servicing

1.2 SUBM TTALS

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

NOTE: Where a "G' in subnittal tags follows a
submittal item it indicates Governnent approval for
that item Add "G' in submittal tags follow ng any
added or existing subnmittal itens deened
sufficiently critical, conplex, or aesthetically
significant to nmerit approval by the Governnent.
Submittal itens not designated with a "G' will be
approved by the QC organizati on.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Submit the following in accordance with Section 01330, "Subnitta
Procedures."

SD- 02 Shop Drawi ngs

Avi ation fuel distribution and dispensing system
SD- 03 Product Data

Pi pe

Val ves

Expansi on joints

Filter separator units

Fuel quality nonitors

Strainers

Fuel meters

Fl ow controll er

Fuel punps

Rel axati on tanks

Pant ograph fueling stations

Fuel sanple connectors

Vent uri

Protective coatings
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1

Fittings

Submit manufacturer's data including specifications and

performance test data. For fuel punps, include actual dianeter of

i mpel I er being furni shed and manufacturer's certified punp test

curves showi ng the characteristics over the entire operating range.
SD- 08 Manufacturer's Instructions

Expansi on joints

Filter separator units

Fuel quality nonitors

Fuel meters

Fl ow control | er

Fuel punps

Rel axation tanks

Pant ograph fueling stations

Vent uri

Protective coatings
SD-10 Operation and Mai ntenance Data

Fuel punps, Data Package 3

Filter separator units, Data Package 2

Submit operation and nmi ntenance data in accordance with Section
01781, "Qperation and Mintenance Data."

3 QUALI FI CATI ONS OF WELDERS

Each wel der shall be qualified by test using equi pnment, procedures and a
base netal and electrode or filler wire fromthe same conpati bl e group
nunber that will be encountered in field welding. Procedures and wel ders
shall be qualified in accordance with UNI EN 287-1/Al1, UNI EN 288-2/Al, and
UNI EN 288-3/Al. The Contracting O ficer shall be notified 24 hours in
advance of tests and the test shall be performed at the work site if
practicable. The Contracting O ficer shall be furnished a copy of
qualified procedures and a |list of names and identification synbols of
qualified welders. The welder shall apply his assigned synbol near each
wel d he nakes as a pernmanent record.

.4 REGULATCRY REQUI REMENTS

Conformto the safety and fire regulations of the Station Fire Departnent
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1

1

when work is in progress. Obtain a "Hot Work" permt each day before
perform ng wel di ng or burning.

5 CONCRETE CONSTRUCTI ON

Provi de as specified in Section 03300, "Cast-1n-Place Concrete,"” and as
nodi fi ed herein.

6 EXCAVATI NG, BACKFI LLI NG AND COVPACTI NG

Provi de as specified in Section 02315, "Excavation and Fill."

[1.7 CATHODI C PROTECTI ON

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The need for cathodic protection should be
eval uated on an individual project basis.

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

Provi de cathodic protection in accordance with Section 13111, "Cathodic
Protection by Inpressed Current."

] PART 2 PRODUCTS

2.

2.

1  SOURCE MANUFACTURERS
1.1 Carbon Steel Piping

The foll owi ng nanufacturers provide carbon steel pipe and |ine pipe that
generally conplies with these specifications:

S| DERURG CA BARDELL
Via Biella, 11
33100 Udi ne

Tel : 0432-480376
Fax: 0432-45400
www. si der bar. com

STEEL TRADE

Loc. Cattagnina

29100 Rottofreno (PC
Tel : 0523-780121

Fax: 0523-780123

wwv. st eel tradei taly. com

. 1.2 Steel Threaded and Socket Welding Fittings

The foll owi ng nanufacturers provide carbon steel threaded fittings and
socket welding fittings that generally conply with these specifications:

PETROL FI TTI NGS

Via dei Livell

23842 Bosisio Parini (LCQ
Tel : 031-3581511
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Fax: 031-3581555
www. f eat gr oup. com

EURACCORDI S. p. A

via G useppe di Vittorio, 12/14
20060 Liscate (M)

Tel : 02-95351070

Fax: 02-95351044

www. eur accordi . it

. 1.3 St eel Buttwel ding and Tapered Reducing Fittings

The foll owi ng nanufacturers provide carbon steel buttwelding fittings and
tapered reducing fittings that generally conply with these specifications:

STEEL TRADE

Loc. Cattagnina

29100 Rottofreno (PC
Tel : 0523-780121

Fax: 0523-780123

wwv. st eel tradei taly. com

I N. RA. BO. Srl

Via del Tornatore, 26/28
40138 Bol ogna

Tel : 051-530371

Fax: 051-530084

WWW. i nrabo.it

. 1.4 St eel Fl anges

The foll owi ng nanufacturers provide carbon steel flanges for carbon stee
gas piping systens that generally conmply with these specifications:

STEEL TRADE

Loc. Cattagnina

29100 Rottofreno (PC
Tel : 0523-780121

Fax: 0523-780123

wwv. st eel tradei taly. com

I N. RA. BO. Srl

Via del Tornatore, 26/28
40138 Bol ogna

Tel : 051-530371

Fax: 051-530084

WWW. i nrabo.it

.1.5 St eel Uni ons

The foll owi ng nanufacturers provide carbon steel unions for carbon stee
gas pi ping systens that generally conmply with these specifications:

PETROL FI TTI NGS
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Via dei Livell

23842 Bosisio Parini (LQ
Tel : 031-3581511

Fax: 031-3581555

www. f eat gr oup. com

BORELLO & MAFFI OTTO

Corso Spezia, 14

10126 Torino

Tel : 011-69291

Fax: 011-6638708

www. bor el | oenaffiotto.com

.1.6 Stai nl ess Steel Piping

The foll owi ng nanufacturers provide stainless steel pipe for fuel piping
systens that generally conply with these specifications:

STEEL TRADE

Loc. Cattagnina

29100 Rottofreno (PC
Tel : 0523-780121

Fax: 0523-780123

wwv. st eel tradei taly. com

MARCEGAGLI A S. p. A

via Bresciani, 16

46040 Gazoldo Ippoliti - Mantova
Tel : 0376-6851

Fax: 0376-685600

WWW. gr uppomnar cegagl i a. com

TECHNOFI TTI NGS Sr

via Mchelangelo Tilli 53/ A6
00156 Roma

Tel : 06-8270450

Fax: 06-8278123

www. t echnofittings. com

1.7 St ai nl ess Threaded and Socket Wl ding Fittings

The foll owi ng nanufacturers provide stainless steel threaded fittings and
socket welding fittings that generally conply with these specifications:

SWAGELOK - NORDI VAL Srl
via |Iseo, 6/A

25030 Erbusco (BS)

Tel : 030- 7722055

Fax: 030-7722024

www. swagel ok. com

BIAGN PIERO & C. Srl

via M Serenari, 11
40013 Cast el maggi ore (BO
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Tel : 051-703002
Fax: 051-702954
wWwWw. bi agi ni . com

PETROL FI TTI NGS

Via dei Livell

23842 Bosisio Parini (LC
Tel : 031-3581511

Fax: 031-3581555

www. f eat gr oup. com

.1.8 Stai nl ess Buttwel di ng and Tapered Reducing Fittings

The foll owi ng nmanufacturers provide stainless steel buttwelding fittings
and tapered reducing fittings that generally conply with these
speci fications:

SI TI NDUSTRI E | NTERNATI ONAL Sr |
Via Beccaria, 14/b

20037 Paderno Dugnano (M)
Tel : 02-99032

Fax: 02-99270

WWW. Sitindustrie.com

RACCORTUBI GROUP
Via Adanello, 1
20010 Arluno (M)
Tel : 02-9037291
Fax: 02-90376337
WWW. raccortubi.it

. 1.9 Wel di ng El ectrodes

The foll owi ng nanufacturers provide wel ding el ectrodes for welding carbon
steel piping and stainless steel piping that generally conply with these
speci fications:

FRO srl

Via Torricelli, 15/A
37135 Verona

Tel : 045-8291511
Fax: 045-8291500
ww. fro.it

| SAF PASOTTI EXPORT Srl
via V. Mntini 122
25067 Lunezzane (BS)
Tel : 030- 8259526

Fax: 030-829651

WWW. pasotti.it

.1.10 Gasket s

The foll owi ng nanufacturers provide gaskets for aviation fuel piping
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systens that generally conmply with these specifications:

STEEL TRADE

Loc. Cattagnina

29100 Rottofreno (PC
Tel : 0523-780121

Fax: 0523-780123

wwv. st eel tradei taly. com

GM Sr.l.

Via Don Ml ani, 42/44

24050 Cividate al Piano (BGQ
Tel : 0363-945187

Fax: 0363-976007

WWW. gim . com us. net

.1.11 Val ves

The foll owi ng nanufacturers provide various type of valves, including gate
val ves, ball val ves, check val ves, globe valves, and butterfly val ves, for
avi ation fuel piping systens that generally conply with these

speci fications:

NI GREMA Sr |

Vi al e Lonbardia 95/c
20020 Rescaldina (M)
Tel : 0331-465491

Fax: 0331-466651
WWW. ni grema. it

MARI ANl RUBI NETTERI E | NSUSTRI ALI Srl
Vi a per Val duggia, 12

13011 Borgosesia (VO

Tel : 0163-23368

Fax: 0163-27900

WWw. mar i ani rubi netterie.it

EURA Srl
Via Bissolati, 6
20125 M| ano

Tel : 02-69781714
Fax: 02-6887635
e-mail: eura.valves@iscalinet.it

RI P RUBI NETTERI E | NDUSTRI ALI Pl EMONTESI S. p. A
Via Reycend, 10

10148 Torino

Tel : 011-2203444

Fax: 011-2165981

.1.12 Rel i ef Val ves

The foll owi ng nanufacturers provide relief valves for aviation fuel piping
systens that generally conply with these specifications:
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ECTA KROVSBCHRCEDER S. p. A
Via Cava Tronbetta, 5
20090 Segrate (M)

Tel : 0039-22134-343-4-5
Fax: 0039-22135-462
e-mail: info@cta.it

A ST SpA

Via R Merendi, 20
20010 Cornaredo (M)
Tel : 02- 93560606
Fax: 02-9362248

WWW. ast spa. it

2.1.13 Waf er Type Check Val ves

The foll owi ng nanufacturers provide wafer type check valves for aviation
fuel piping systens that generally conply with these specifications:

T.F. PIPPI NG

Via Anicio Paolino, 6
00178 Ronm

Tel : 06- 7809997

Fax: 06-7801719

www. t f pi pi ng. com

VALSAR S.r. 1.
via Benadir, 14
20132 Ml ano
Tel : 02-261374
Fax: 02-2829633
www. val sar. it

2.1.14 Sol enoi d Control Val ves

The foll owi ng nanufacturers provide sol enoid control valves for aviation
fuel piping systens that generally conply with these specifications:

CEME S.p. A

via Quido Rossa, 5
20061 Carugate (M)
Tel : 02-92150125
Fax: 02-92150220

NADI Srl

Via Risorgi nento, 10
20017 Mazzo di Rho
Tel : 02-939- 00686
Fax: 02-939-00714
www. nadi . it

2.1.15 Truck Fueling Flow Controller Valve
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The foll owi ng nanufacturers provide truck fueling flow controller val ves
for aviation fuel piping systens that generally conply with these
speci fications:

SILEA S.r. 1.

Via Collegio di Spagna, 34
40064 Ozzano Emilia (BO
Tel : 051-799229

Fax: 051-799268

www. si | ea. it

EMERSON PROCESS MANAGENMENT
Via Pavia, 21

20053 Muggio (M)

Tel : 039-27021

Fax: 039-2780750

WWW. ener Sonpr ocess. com

.1.16 Gages

The foll owi ng nanufacturers provide pressure gages for aviation fuel piping
systens that generally conply with these specifications:

FANTI NELLI Srl

via Trieste, 8

21058 Sol bi ate A ona (VA
Tel : 0331-642232

Fax: 0331-641783

ww. fantinelli.it

FRATELLI MAGNI SAS
via Parini, 60

20064 CGorgonzola (M)
Tel : 02-95302868

Fax: 02-95300091

wwv. fratel |i magni.com

UNI VER CUNEO Sr |

via Savigliano, 18 - Frazione Poreto
12060 Cherasco (CN)

Tel : 0172-495790

Fax: 0172-495611

WWW. Uni ver - cuneo. com

.1.17 Bel | ows Expansi on Joints

The foll owi ng nmanufacturers provide bellows type expansion joints for
avi ation fuel piping systens that generally conply with these
speci fications:

TUBI FLEX

Strada Torino, 25
10043 O bassano (TO
Tel : 011-9034903
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Fax: 011-9037588
www. t ubi fl ex. com

| DROSAPI ENS Sr
vi a Vol pi ano, 53
10040 Leini (TO
Tel : 011-9986900
Fax: 011-9973586
wWww. i dr osapi ens. it

.1.18 Pi pe Hangers and Supports

The foll owi ng nanufacturers provide pipe sleeves for aviation fue
di stribution systens that generally conply with these specifications:

PRO SYSTEM

via dell'lIndustria, 2-1
30031 Arino di Dol o (VE)
Tel : 041-5101622

Fax: 041-5131351

WWw. prosystemtalia.com

VORPA S.r. | .

via S. Leo, 5
47838 Ri cci one (RN)
Tel : 0541-607111
Fax: 0541-691847
WWW. VOr pa. com

.1.19 Pi pe Sl eeves

The foll owi ng nanufacturers provide pipe sleeves for aviation fue
di stribution systens that generally conply with these specifications:

MARCEGAGLI A S. p. A

via Bresciani, 16

46040 Gazoldo Ippoliti - Mantova
Tel : 0376-6851

Fax: 0376-685600

WWW. gr uppomar cegagl i a. com

DALM NE S. p. A

Piazza Caduti 6 Luglio 1944, 1
24044 Dal m ne (BGQ

Tel : 035-560111

Fax: 035-563381

www. dal mine. it

.1.20 FI exi bl e Pi pe Connecti ons

The foll owi ng nanufacturers provide flexible pipe connections for fue
pi pi ng system nmanhol es that generally conply with these specifications:

| DROSAPI ENS Sr |
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vi a Vol pi ano, 53
10040 Leini (TO
Tel : 011-9986900
Fax: 011-9973586
wWww. i dr osapi ens. it

MATEC | NDUSTRI ALE Srl

Via Prinmo Maggio, 7

20068 Peschiera Borroneo (M)
Tel : 02-55301788

Fax: 02-5472158

www. mat eci ndustriale.it

.1.21 Strai ners

The foll owi ng nanufacturers provide permanent strainers and tenporary
conical strainers for aviation fuel piping systems that generally conply
wi th these specifications:

SILEA S.r. 1.

Via Collegio di Spagna, 34
40064 Ozzano Emilia (BO
Tel : 051-799229

Fax: 051-799268

www. si | ea. it

BARTON FI RTOP ENA NEERI NG COVPANY
Hanbury Road Bronsgrove
Wircestershire B60 4LT

Engl and

Tel : +44-01527-831644

Fax: +44-01527-832638

www. bar tonfirtop. com

.1.22 Filter Separator Units

The foll owi ng nanufacturers provide filter separator units for aviation
fuel piping systens that generally conply with these specifications:

C.C. Jenson Ltd

Unit 26, Enterprise City
G een Lane, Spennynore
Durham DL 16 6JF

United Ki ngdom

Tel : +44-1388-420721
Fax: +44-1388-420718
WWW. CCj ensen. co. uk

BEAFI LTRI S. p. a.
via Newton, 4
20016 Pero (M)
Tel : 02-339-271
Fax: 02-339-0713
www. beafiltri.it
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2.1.23 Fuel Meters

The foll owi ng nanufacturers provide netering equi pnent for aviation fue
pi pi ng systens that generally conply with these specifications:

AQUAMETRO AG

Ri ngstrasse, 75

CH - 4106 Therwi |
Tel : 0041-617251122
Fax: 0041-617251595
WWw. aquarnet r o. com

SSAMP.lI. S p. A

Vi a Marginone, 3/5

55066 Pieve San Paol o (LU)
Tel : 0583-981388

Fax: 0583-980667

WWW. sanpi . it

2.1.24 Fuel Quality Mnitors

The foll owi ng nanufacturers provide fuel quality nonitor equi pnent for
avi ation fuel piping systens that generally conply with these
speci fications:

Facet Italiana S. p.A

via IV Novenbre 58

10070 Cafasse (Torino)
Tel : 0123-340111

Fax: 0123-417665

www. f aceti nternational . net

FAUDI AVI ATI ON

Fuel Filtration GrbH
Schar nhorststraBe 7

D- 35260 St adtal | endor f
Cer many

Tel : 49-6428-702-0
Fax: 49-6428-702-131
www. f audi . de

2.1.25 Fuel Punps

The foll owi ng nanufacturers provide fuel punps for aviation fuel piping
systens that generally conply with these specifications:

POVPE GARBARI NO S. p. A
Via San Lazzaro, 3
15011 Acqui Terne (AL)
Tel: 144-686.71

Fax: 144-552.60

FI NDER POVPE S. p. A
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Vi a Berganp, 65
23807 Merate (Lc)
Tel : 039-9982-1

Fax: 039-599267
www. fi nder ponpe. com

.1.26 Pant ogr aph Fueling Stations

The foll owi ng nanufacturers provide pantograph style fueling stations for
avi ation fuel piping systens that generally conply with these
speci fications:

NUOVA MA. NA. RO. S.p. A

Zona | nd.

Via Fotedamb - Cas. Post. (P.O Box) n. 36
60035 Jesi (An)

Tel : 073-161-961

Fax: 073-160-5186

WWW. nuovarmanaro. i t

SI LEA Srl

Via Collegio di Spagna, 34
40064 Ozzano Emilia (BO
Tel : 051-799-229

Fax: 051-799-268

www. si | ea. it

.1.27 Venturi Val ves

The foll owi ng nanufacturers provide venturi valves for aviation fuel piping
systens that generally conply with these specifications:

T.F. PIPPI NG

Via Anicio Paolino, 6
00178 Ronm

Tel : 06-7809997

Fax: 06-7801719

www. t f pi pi ng. com

OPPO Gesui no

Via Anerigo Vespucci, 1
00178 Roma

Tel : 0785-54642

WWW. Oppo. it

.1.28 Protective Coatings for Underground Piping

The foll owi ng nanufacturers provide protective coatings for underground
portions of aviation fuel piping systens that generally conply with these
speci fications:

S| DERURG CA BARDELL

Via Biella, 11
33100 Udi ne
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Tel : 0432-480376
Fax: 0432-45400
www. si der bar. com

DALM NE

Piazza Caduti 6 Luglio 1944, 1
24044 Dal m ne (BGQ

Tel : 035560- 1111

Fax: 035560- 3827

www. dal mine. it

.1.29 Pi pe W appi ng Tape

The foll owi ng nanufacturers provide pipe wapping tape for danaged areas of
pi pe coatings and for fittings, couplings, and regular surfaces of aviation
fuel piping systens that generally conply with these specifications:

DALM NE

Piazza Caduti 6 Luglio 1944, 1
24044 Dal m ne (BGQ

Tel : 035560- 1111

Fax: 035560- 3827

www. dal mine. it

TESI Srl

via Piave, 20/11
20080 Vernmezzo
Tel : 02-9440501
Fax: 02-9449087

.1.30 Bondi ng Materials

The foll owi ng nanufacturers provide bonding materials and conponents that
generally conply with these specifications:

CARPANETO & C. S.p. A

via Ferrero, 10

10090 Cascine Vica - Rivoli (TO
Tel : 011-9590111

Fax: 011-9590200

WWW. car panet o. it

OBO BETTERMANN Grbh & Co. KG
SATI | TALI A

Via Mnviso, 5

27010 Si ziano (PV)

Tel : 0382-678311

Fax: 0382-678312

WWW. sati.it

.1.31 Uility Warning and Identification Tape
The foll owi ng nanufacturers provide warning and identification tape for

detection and identification of buried aviation fuel piping that generally
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conply with these specifications:

COMBY | TALI A Srl
Via Roma, 28
Padenghe sul Garda
25080 Brescia

Tel : 030-9907203
Fax: 030-9900428

B. C. P. FORNI TURE | NDUSTRI ALl Srl

Via Nure, 5

29100 Pi acenza

Tel : 0523-606218

Fax: 0523-606286

www. bepfornitureindustriali.it

.1.32 Manhol e Drai ners (Sunmp Punps)

The foll owi ng nanufacturers provide manhol e drainers for aviation fue
pi pi ng systens that generally conply with these specifications:

LOMRA Srl

36075 Monecchi o Maggiore (V)
Tel : 0444-707111

Fax: 0444-492166

www. | owar a. com

ROVATTI A. & FIG.I POWE S. p. A
42042 Fabbrico (RE)

Tel : 0522- 665000

Fax: 0522-655020

.2 SPECI AL REQUI REMENTS
2.1 Detai|l Draw ng

Submit drawi ngs showi ng aviation fuel distribution and di spensing system
i ncluding types, sizes, location, and installation details for

a. Pipe hangers and supports
b. Bonding

c. Filter separator units

d. Fuel nmeters

e. Flowcontrollers

f. Fuel punps

g. Pantograph fueling stations

h. Bottom |l oading stations
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i. Manhol es
j. Cathodic protection system
2.2.2 Met a

Metal contacting the fuel shall be stainless steel or alum num all oy,
except as nodified herein. Zinc, zinc-coated steel, zinc-coated cast iron
brass, copper, and copper-bearing alloys contacting the fuel shall not be
permtted, except as nodified herein. Brass contacting the fuel shall be
permtted up to a naxi mumof 0.5 percent of the total fuel wetted surface
area in each system Al um num castings containing up to a naxi mum of 10
percent copper contacting the fuel shall be permtted. Carbon stee

contai ning up to a maxi mum of one percent copper contacting the fuel shal
be permitted in carbon steel piping systens. Brass hose fittings and
couplings will be permtted.

2.2.3 Syst em

Capacity and efficiency of equiprment shall not be less than that indicated.
Syst em conponents, including piping, equiprment, valves, and accessories
shal | be suitable for naxi mum worki ng pressure of ANSI C ass 150 1896 kPa
(gage) at 38 degrees C.

2.2.4 El ectrical Mtors, Controllers, Contactors and Di sconnects

Provi de expl osi on proof type conforming to CEl 64-8;V1;V2. Provide notors,
control lers, contactors, and di sconnects with respective pieces of

equi pnment. Mdtors, controllers, contactors, and di sconnects shall conform
to and shall have electrical connections provided under Division 16,
"Electrical." Controllers and contactors shall have a maxi num of 120-volt
control circuits and shall have auxiliary contacts for use with the
controls furnished.

[2.2.5 Al um num Pi pi ng
Maxi mum 300 mm di anet er.

12.3 CARBON STEEL PI PI NG

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

NOTE: Indicate on drawi ngs the piping materials
permtted for each piping system(i.e., carbon stee
pi pi ng, stainless steel piping, alum num piping).
Typically, the Anerican references for pipe and
fittings listed shall renmain; they are recognized
and widely available in Italy.

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

2.3.1 Pi pe

ASTM A 53/ A 53M Type E (electric-resistance wel ded, Grades A or B) or Type
S (seam ess, Grade A or B), black steel; Wight Cass STD (Standard) for
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pi pe sizes larger than 50 nm Wight Cass XS (Extra-Strong) for pipe sizes
50 nm and snal |l er.

. 3.2 Li ne Pipe

APl SPEC 5L, seanl ess, subnerged-arc weld or gas netal-arc weld; G ade B
bl ack steel, Wight Cass STD (Standard) for pipe sizes larger than 50 mm
Weight Class XS (Extra-Strong) for pipe sizes 50 nmand snaller.

.4 FI TTI NGS FOR CARBON STEEL PI PI NG

4.1 Threaded Fittings and Socket Welding Fittings

ASME B16.11. Threaded fittings may conformto ANSI/ASME B16.3, Cass 150.

. 4.2 Buttwel ding Fittings and Tapered Reducing Fittings

ASME/ ANSI B16. 9, ASTM A 234/ A 234M Type WPB, of the sane material and
wei ght as the piping in which fittings are installed.

. 4.3 Fl anges

ASME/ ANSI B16.5, O ass 150, Rai sed Face Type, ASTM A 105/ A 105M

4.4 Uni ons

ASME/ ANSI B16. 39, d ass 150.

.5 VEELDI NG FOR CARBON STEEL PI PI NG

.5.1 Process for Carbon Stee

UNI EN 1011-1/Al1, netallic arc process. [Ten percent of welds shall be
exam ned by radiography; if 25 percent of the radiographed welds fail, 100
percent of welds shall be exam ned by radi ography.]

.5.2 Wel di ng El ectrodes

UNI EN 12073 | ow hydrogen el ectrodes.

.6 STAI NLESS STEEL PI PI NG

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

NOTE: Indicate on drawi ngs the piping materials
permtted for each piping system(i.e., carbon stee
pi pi ng, stainless steel piping, alum num piping).
Typically, the Anerican references for pipe and
fittings listed shall renmain; they are recognized
and widely available in Italy.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

ASTM A 312/ A 312M Grade 304L, Schedule 10 mininmumwal |l thickness for pipe
sizes larger than 50 mm Schedul e 40 for pipe sizes 50 mmand smaller. The
entire length of weld in each |ongitudinal wel ded pipe shall be
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2.

radi ographically exam ned in accordance with ASTM A 312/ A 312M S5
Radi ogr aphi ¢ Exami nati on.

.7 FI TTI NGS FOR STAI NLESS STEEL PI PI NG

. 7.1 Threaded Fittings and Socket Welding Fittings

ASME B16. 11, except stainless steel shall conformto ASTM A 182/ A 182M
Grade F304L.

. 7.2 Buttwel ding Fittings and Tapered Reducing Fittings

ASME/ ANSI B16. 9, except stainless steel shall conformto ASTM A 403/ A 403M
C ass WP, Type 304L, of the sane weight as the pipe in which the fittings
are install ed.

. 7.3 Fl anges

ASME/ ANSI B16.5, O ass 150, Raised Face Type, except stainless steel shall
conformto ASTM A 182/ A 182M G ade F304L.

.7.4 Uni ons

ASME/ ANSI B16. 39, O ass 150, except stainless steel shall conformto ASTM A
312/ A 312M Type 304L.

.8  VELDI NG FOR STAI NLESS STEEL PI PI NG

.8.1 Process for Stainless Steel

UNI EN 1011-3 and UNI EN 12073, Gas Tungsten Arc Process or Gas Metal Arc
Process. [Ten percent of welds shall be exam ned by radi ography; if 25
percent of the radiographed welds fail, 100 percent of welds shall be
exam ned by radi ography.]

.8.2 Wel di ng El ectrodes

UNI EN 12073 el ectrodes.

.9 ALUM NUM PI PI NG

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

NOTE: Indicate on drawi ngs the piping materials
pernmitted for each piping system(i.e., carbon steel
pi pi ng, stainless steel piping, alum num piping).
Typically, the Anerican references for pipe and
fittings listed shall renmain; they are recognized
and widely available in Italy.

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

ASTM B 241/ B 241M or ASTM B 345/ B 345M al |l oy 6061-T6, Schedul e 40 for pipe
sizes 50 nmthrough 300 nmm Schedule 80 for pipe sizes 50 nmand snaller.

10 FI TTI NGS FOR ALUM NUM PI PI NG
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Aluminumto al um numthreaded connections shall not be permtted. Stainless
steel and brass male threads to alum num are acceptabl e.

.10.1 Socket Welding Fittings

ASME B16. 11, except alum num shall be all oy 5083-H112, alloy 6061-T6, or
al | oy 356-T6.

.10.2 Buttwel ding Fittings and Tapered Reducing Fittings

ASME/ ANSI B16. 9, except alum numshall be ASTM B 241/B 241M alloy 6061-T6,
of the sane weight as the pipe in which the fittings are installed.

.10.3 Fl anges

ASME/ ANSI B16.5, O ass 150, Raised Face Type, except alum num shall conform
to ASTM B 247M all oy 6061-T6 or alloy 356-T6.

.10. 4 Uni ons

ASME/ ANSI B16. 39, O ass 150, except alum numalloy shall conformto ASTM B
247M all oy 6061-T6 or alloy 356-T6.

.11 VELDI NG FOR ALUM NUM PI PI NG

11,1 Process For Al umi num

UNI EN 1011-4, Gas Tungsten Arc Process or Gas Metal Arc Process. [Ten
percent of welds shall be exam ned by radi ography; if 25 percent of the
radi ographed welds fail, 100 percent of welds shall be exani ned by
radi ogr aphy. ]

.11.2 Wel di ng El ectrodes

UNI EN 1011- 1/ Al el ectrodes.

.12 GASKETS, BOLTS, NUTS AND WASHERS

12,1 Gasket s

ASME B16. 21, conposition ring 1.60 mmthick, of one piece factory cut,
resistant to the effects of aviation hydrocarbon fuels and manufactured of
fire-resistant materials. Provide full-face gaskets for flat-face fl anged
joints, and ring gaskets for raised-face flanged joints.

.12.2 Bol ts

ASTM A 193/ A 193M Grade B8. Extend no less than two full threads beyond
the nut with the bolts tightened to the required torque.

.12.3 Nut s

ASTM A 194/ A 194M G ade 8.
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2.12.4 Washer s

UNI EN 3696, flat circular stainless steel washers. Provide washers under
bolt heads and nuts.

2.12.5 El ectrically Isolating (Insulating) Gaskets for Flanges

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

NOTE: Indicate locations of each electrically
i sol ati ng connection

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

Provi de ASTM D 229 electrical insulating material of 1000 ohns m ni mum
resi stance. Material shall be resistant to the effects of aviation
hydrocarbon fuels. Provide full face insul ating gaskets between flanges.
Provide full surface 0.76 mmthick wall thickness, spiral-wound nylar

i nsul ating sl eeves between the bolts and the holes in flanges; bolts may
have reduced shanks of a dianeter not |less than the dianmeter at the root of
threads. Provide 3.20 mmthick high-strength phenolic insulating washers
next to flanges and flat circular stainless steel washers over insulating
washers and under bolt heads and nuts. Provide bolts 13 nm | onger than
standard | ength to conpensate for the thicker insulating gaskets and the
washers under bolt heads and nuts.

2.12.6 El ectrically Isolating Unions

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Indicate locations of each electrically
i sol ati ng connection

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Provide with sane electrical insulating materials as specified for
electrically isolating flanges.

2.13  VALVES

Al valves shall match ASME/ ANSI B16.5 requirenents for flanges. Stee

body except stainless steel shall be Type 304L or Type 316, and al um num
al l oys shall be 3003, 6061-T6, or 356-T6, except as nodified in paragraph
entitled "Special Requirenents,” in this section, suitable for working
pressure of ANSI Cl ass 150 1896 kPa (gage) at 38 degrees C, with
weat her proof housi ng designed to exclude driving rain and snow for

wor mt gear operators. Flanged end connections, except as nodified herein
Non- al um num si zes snaller than 50 mm and al um num si zes smaller than 25 mm
may have uni on end connections, or threaded end connections with a union on
all but one side of the valve. Viton or Teflon with nmetal backup seals.

[Provide shut-off valves in tank fill piping and tank suction piping with
factory-installed limt switches that are actuated by the val ve operators.
When val ves are closed, limt switches shall prevent operation of the

refueling punps and shall energize red indicating lights in the control
panel s. ]

2.13.1 Gat e Val ves
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EE R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Do not use the sentence in brackets unless
there are two sources of supply for each val ve size
in project.

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

APl SPEC 6D, ANSI C ass 150. [Conformto fire test requirenents of AP
SPEC 6FA.] Provide valves of the flexible wedge disc, conduit disc, or
doubl e disc type. Rising stemtype with closed yoke, or nonrising stem
type equi pped with a device to give positive visual indication of the
val ve's position; bevel or spur gear operated, except valves 300 nm and
snal | er may be handwheel operated.

2.13.2 Bal | Val ves

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: \When pipe pigging is not required, use
"reduced bore." \Wen pipe pigging is required, use
"full bore." When both are required, use "reduced
bore" or "full bore" as indicated, and show | ocation
of each on draw ngs.

EE R R R R R R R R R R R R R R R R R R R R R R O R

APl SPEC 6D, ANSI d ass 150, [reduced bore] [or] [full bore] [as

i ndicated]. [Mninumreduced bore size shall be 55 percent of noninal pipe
size.] [Conformto fire test requirenments of APl STD 607.] Provide

nonl ubri cat ed doubl e seated type capabl e of handling two-way shutoff, wth
weat her - proof wor m gear operators, except valves 150 mm and smaller nay be
| ever operated with 10 positions or infinitely adjustable positions between
full open and full close. Balls in valve sizes 350 mm and | arger shal

have trunnion type support bearings. Valves in carbon steel piping shal
have steel bodies with chrom um plated or nickel-plated steel balls.

Val ves in stainless steel piping and al um num pi pi ng shall have Type 316
stainless steel bodies and balls. Valves shall have stainless steel stens
and trim and Viton or Teflon seats, body seals, and stemseals. [Provide
body cavity drain and factory installed drain valve.]

2.13.3 Pl ug (Doubl e Bl ock and Bl eed) Val ves

APl SPEC 6D and M L-V-12003 Type IIl, ANSI Cass 150, nonl ubri cated,
resilient, double seated, tapered lift, plug type capable of handling
two-way shutoff; steel body, chrome-plated interior, and tapered plug of
steel or ductile iron, chrone or nickel plated, supported on upper and

| ower trunnions, and steel or ductile iron, sealing slips, with Viton
seals. Valve design shall permt sealing slips to be replaced fromthe
bottomwith the valve nounted in the piping. Valves shall operate from
fully open to fully closed by rotation of the handwheel to Iift and turn
the plug. Valves shall have weat herproof operators with mechanica
position indicators and a mnimum bore size of 65 percent of nom nal pipe
size, unless the manufacturer can show an equivalent or greater flowrate
with a | ower percent percent internal cross sectional area.

2.13.3.1 Val ve Qperation
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Rot ati on of the handwheel toward open shall lift the plug w thout w ping
the seals and retract the sealing slips so that clearance is naintained
between the sealing slips and the valve body. Rotation of the handwhee
toward closed shall |ower the plug after the sealing slips are aligned with
the val ve body and force the sealing slips against the valve body for
positive closure. Wen valve is closed, the slips shall forma secondary
fire-safe netal -to-nmetal seat on both sides of the resilient seal

.13.3.2 Rel i ef Val ves

ANSI d ass 150, steel body. Provide plug valves with automatic thernal
relief valves to relieve the pressure buildup in the internal body cavity
when the plug valve is closed. Relief valves shall open at 175 kPa
differential pressure, and discharge to the throat of and to the upstream
side of the plug valve.

.13.3.3 Bl eed Val ves

ANSI d ass 150, steel body valve. Provide nmanually operated bl eed val ves
that can be opened to verify that plug val ves are not | eaking when in the
cl osed position. Provide discharge piping so that released |liquid can be
cont ai ned.

.13.4 Check Val ves

ASME/ ANSI B16. 34, ANSI O ass 150, steel body, except as nodified herein.
Spring-| oaded, nonsurge globe type with fully guided (top and botton) disc
with Viton renewabl e seats.

.13.5 Rel i ef Val ves

ASME VI, steel body, except as nodified herein. Set relief at the
pressure indicated.

.13.6 G obe Val ves
ASME/ ANSI B16. 34, ANSI O ass 150, steel body, except as nodified herein.
.13.7 Butterfly Val ves

APl STD 609, m nimum ANSI C ass 150. Conformto fire test requirenents of
APl STD 607. Design for bubbletight bidirectional shutoff service at

maxi mum pressure rating. Steel body, except as nodified herein. Stainless
steel Type 304L or 316 disc, ASTM A 276, Type 416, or ASTM A 564/ A 564M
Type 630, stainless steel stem Teflon with netal backup seal ring. Stem
seal s capabl e of withstanding the rated pressure and tenperature of the

val ve seat. Valves 200 nm and | arger and val ves at punp di scharge shal
have weat her - proof worm gear operators w th handwheel. Install valves

bet ween ANSI Cl ass 150 pipe flanges. Do not install valves on other

fl anges such as equi pnent, strainer, and valve flanges. Provide spoo

pi eces. Provide fusible link type valves where indicated. Provide fusible
link and spring assenbly to close the valve automatically when the |ink
material nmelts at 74 degrees C and to |lock the valve in the closed
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position. [Butterfly valves may conformto M L-V-24624, and as specified
herein.]

.13.8 Wafer Type Check Val ves

APl SPEC 6D and API STD 594, ANSI C ass 150. Wafer type check val ves may

be provided in |ieu of swi ng-check valves in piping sizes |larger than 100 nm
Val ves shall have ASTM A 351/ A 351M Gade CF8M stainless steel disc and
seal material; 316 stainless steel spring, hinge pin, stop pin, and
radi al -thrust bearing materials. Install valves between ANSI C ass 150

pi pe flanges.

.13.9 Pump Pressure Relief Valves

ANSI d ass 150, with flanged end connections, and position indicator
Hydraulically operated, diaphragmtype, nodul ating, gl obe valve actuated by
pi pe line pressure through a pilot control system designed to open fast to
mai ntain a constant pipe line pressure but close gradually to prevent
surges; pressure fully adjustable, direct-acting, spring-loaded, diaphragm
type designed to permt flow when the controlled pressure is greater than
the predeterm ned spring setting; alum numalloy 6061-T6 or 356-T6 val ve
body, stainless steel main valve trimand control pilot systemand rubber
parts of Viton or Buna-N. Wen diaphragmfails, the valve shall cl ose.

Val ve shall have position indicator, pilot circuit strainer, and pressure
gage qui ck-di sconnect fittings located in valve inlet, outlet, and cover.

.13.10 Surge Control and Check Val ves

ANSI d ass 150, with flanged end connections, and position indicator
Hydraulically operated, pilot-controlled, diaphragmtype, nonsurge gl obe
valve with closing tine of one to five seconds; |ocate on the discharge
side of the transfer punp. Valve shall automatically prevent reverse fl ow
and open at a controlled rate to keep punmp starting surges from shocki ng
downstream equi pnent. Opening rate shall be adjustable from5 to 60
seconds. Aluminum alloy 6061-T6 or 356-T6 val ve body, stainless steel main
valve trimand control pilot system rubber parts of Viton or Buna-N
Provide orifice plates by val ve manufacturer. Wen diaphragmfails, the
val ve shall open. Valve shall have position indicator, pilot circuit
strainer, and pressure gage qui ck-disconnect fittings |ocated in valve
inlet, outlet, and cover.

.13.11 Sol enoi d Control Val ves

ANSI d ass 150, with flanged end connections, and position indicator
Hydraulically operated, pilot-controlled, diaphragmtype gl obe valve, with
a tight shutoff down to 1379 kPa (gage) operating pressure. \Wen

energi zed, the solenoid controls shall cause the nain valve to open and
function normal ly. Wen deenergi zed, the solenoid controls shall cause the
main valve to close, providing a driptight shutoff. Provide NEMA 7

sol enoids. Al um num all oys 6061-T6 or 356-T6 val ve body; stainless stee
mai n val ve trimand control pilot system rubber parts of Viton or Buna-N
When di aphragmfails, the valve shall close. Valve shall have position
indicator, pilot circuit strainer, and pressure gage quick-di sconnect
fittings located in valve inlet, outlet, and cover.
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2.13.12 Truck Fueling Flow Controller Valve

2.

2

ANSI d ass 150, with flanged end connections, and position indicator
Hydraulically operated, pilot-controlled, diaphragmtype gl obe val ve,
capable of limting flow rate regardl ess of varying inlet pressures.
Provide with an adjustable low flow start period, and thernal-relief
function. Functions shall be externally adjustable. Provide NEVA 7

sol enoids for truck fill high Ievel shutoff and hand hel d deadman contr ol
system Alum num all oy 6061-T6 or 356-T6 val ve body, stainless steel nmin
valve trimand control pilot systen rubber parts Viton or Buna-N.  Wen
di aphragm fails, the valve shall close. Valve shall have position

i ndicator, and pilot circuit strainer

.13.13 Aircraft Fueling Flow Control Valve (4 |nch)

ANSI d ass 150, with flanged end connections, and position indicator
Hydraulically operated, pilot-controlled di aphragmtype gl obe val ve,
capabl e of regul ati ng downstream pressure to a nmaxi num of 345 kPa (gage)
using a renote pressure signal froma venturi. The valve shall have
openi ng speed controllers. Functions shall be externally adjustable.
Provi de NEMA 7 sol enoid control, suitable for deadnman operation. Provide
safe hand hel d deadnman control with 7.50 nmeters cable. Alum num all oys
6061-T6 or 356-T6 val ve body. Stainless steel nmain valve trimand control
pil ot system rubber parts of Viton or Buna-N. Provide venturi for each
fueling valve. When diaphragmfails, the valve shall close. Valve shal
have position indicator and pilot circuit strainer

14 Pl PI NG ACCESSORI ES

.14.1 Pi pe Hangers and Supports

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

NOTE: Drawi ngs shoul d show details and spaci ng of
pi pe supports and include appropriate seisnc zone
desi gn requirenents.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

UNI 5311, of the adjustable type, except as nodified herein or indicated
otherwi se. Provide steel pipe hangers and supports. The finish of rods,
nuts, bolts, washers, hangers, and supports shall be hot-dip gal vani zed.

.14.1.1 Pi pe Protection Shields

UNI 5311, except material shall be Type 316 stainless steel. Provide at
each slide type pipe hanger and support.

.14.1.2 Low Friction Supports

Supports shall have self-lubricating antifriction bearing el enents conposed
of 100 percent virgin tetrafluoroethyl ene polyner and reinforcing
aggregat es, prebonded to appropriate backing steel nembers. The
coefficient of static friction between bearing elements shall be 0.06 from
initial installation for both vertical and horizontal |oads and deformation
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shall not exceed 0.05 nmunder allowable static |oads. Bond between
material and steel shall be heat cured, high tenperature epoxy. Design
pi pe hanger and support elenents for the |oads applied. Antifriction
material shall be a minimumof 2.30 mmthick. Steel supports shall be
hot -di p gal vani zed. Units shall be factory designed and nanufact ured.

2.14.1.3 M scel | aneous Met al

Fe360 or Fe410, standard mll finished structural steel shapes, hot-dip
gal vani zed

2.14.1. 4 Anchors, Bolts, Nuts, Washers and Screws

Hot - di p gal vani zed steel, except provide Type 316 stainless steel bolts,
nuts, washers, and screws under piers.

2.14.2 Strai ners

Provide 'S or 'T pattern, [duplex type], except as nodified herein

Fl anged end connections shall be designed in accordance with ASME ANS|I B16. 5,
Cl ass 150; steel bodies, except Type 304 or 316 stainless steel, and 3003,
6061, or 356-T6 alum num alloys. Strainers shall have renpvabl e baskets of
7-mesh, Type 316 stainless steel wire screen unless other nmesh is

i ndicated. Pressure drop for clean strainer shall not exceed 21 kPa (gage)
at design flowrates. Provide strainer with air elimnator.

2.14.3 Gages

ANSI / ASME B40. 1, single style pressure gage for fuel with 114 mmdi al
brass or al um num case, bronze tube, stainless steel ball valve, pressure
snubbers, and scal e range for the intended service.

2.14. 4 Flexible Ball Joints

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

NOTE: Drawi ngs should show | ocation and details of
each pi pe expansion joint, anount of pipe novenent,
and pi pe anchors.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Carbon steel with polished steel balls capable of 360-degree rotation plus
15-degree angul ar flex novenent, ASME/ ANSI B16.5 O ass 150 flanged end
connections. Provide pressure nolded conposition gaskets designed for
conti nuous operation tenperature of 135 degrees C and joints designed for
m ni mum wor ki ng pressure of ANSI C ass 150.

2.14.5 Bel | ows Expansi on Joints

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

NOTE: Drawi ngs shoul d show | ocation and details of
each pi pe expansion joint, anount of pipe novenent,
and pi pe anchors.

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R

SECTI ON 15194 Page 31



Provi de Type 304 stainless steel corrugated bellows, reinforced with rings,
i nternal sleeves, external protective covers, and ASVE/ ANSI B16.5, d ass
150 flanged end connections. Provide limt stops to limt total novenent
in both directions. Cold set the joints to conpensate for tenperature at
time of installation. Design to withstand 10,000 cycles over a period of
20 years, and for mninumworking pressure of ANSI C ass 150. Provide
singl e or double bell ows expansion joint as indicated. Provide first pipe
al i gnnment guide no nore than four pipe dianmeters fromthe expansion joint.
Provi de second pipe alignment guide no nore than 14 pipe dianeters fromthe
first guide.

.14.6 Pi pe Sl eeves

Provi de where piping passes through walls and floors. Gout sleeves in
position and | ocation during construction. Provide sleeves of sufficient

I ength to pass through entire thickness of walls and floors with a m ni num
25 mm cl earance between exterior of piping or pipe insulation, and interior
of sleeve or core-drilled hole. Seal space with a nechanically adjustable
segnented el astoneric seal. In fire rated walls and fire rated fl oors,
cal k both ends of pipe sleeves or core-drilled holes with UL listed fill,
void, or cavity naterial.

.14.6.1 Sl eeves in Masonry and Concrete Walls and Fl oors

Provi de hot-dip gal vani zed steel, ductile-iron, or cast-iron pipe sleeves.
Core drilling of masonry and concrete nay be provided in lieu of pipe

sl eeves provided that cavities in the core-drilled hole are conpletely
grout ed snoot h.

.14.6.2 Sl eeves in O her Than Masonry and Concrete Walls and Fl oors

Provi de gal vani zed steel sheet sleeves having a mni num nonm nal wei ght of
43 Pa.

.14.7 FI exi bl e Pi pe Connecti ons

Connection shall be a stainless steel, single-braided, close helical type
hose with ANSI d ass 150 end connections. Connection shall have sufficient
length to absorb 3.20 mm |l ateral novenent. Hose shall have a m ni num
wor ki ng pressure of 1896 kPa (gage) at 38 degrees C.

.14.8 Tenporary Conical Strainers

Provi de steel pipe spool piece 300 mMmmlong with ANSI O ass 150 wel di ng neck
fl anges on each end of the spool piece, and of the sane dianeter as the

ANSI d ass 150 flanges on the connecting piping. Strainers shall be
designed to be installed between flanges, with strainer body within the
spool piece. Strainer shall be constructed of stainless steel with 6.35 M
di aneter holes, and lined with 60-nesh stainless steel wire screen

.15 EQUI PVENT

Desi gn pressure conponents of equi pnment for m ni num worki ng pressure of
ANSI C ass 150. Metal contacting the fuel in aviation fuel systens shal
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be stainless steel Types 304 or 316, or alum num alloys 3003, 6061-T6, or
356-T6, except as nodified in paragraph entitled "Special Requirenents,” in
this section.

.15.1 Filter Separator Units

[ML-F-27630 for up to 38 liters per second capacity] [and] [M L-F-83402
for up to 76 liters per second capacity], except as nodified herein. Unit
shal |l be horizontal or vertical type as indicated. Design units for use
with fuels conforming to ML-T-5624 and M L-T-38219. Filter water
separator elenments shall conformto ML-F-52308. Provide piston type
direct-reading pressure differential gage wherein the piston noves downward
in a glass cylinder along a zero to 200 kPa graduated scal e; permanent set
of the spring (loss of calibration) nmust be clearly visible by the position
of the piston when there is no differential pressure. Provide one conplete
set of elenents for each unit. Furnish one conplete spare set of coal escer
el ements for each unit. Automatic water sunp drain valve may be copper

al | oy.

.15.2 Fuel Quality Mnitors

M L- M 81380, except as nodified herein. Stainless steel Type 304 or 316 or
al um num al | oys 3003 or 6061 fabricated housing with flanged inlet and
outlet, two gage taps, an air release tap conplete with automatic air
elimnator, and a 20 mmdrain valve. The fuel quality nonitor elenents
shall also conformto ML-M81380 for test procedures and perfornmance

requi renents, except elenments shall be of the slow closing, water-absorbing
type. Provide piston type direct-reading pressure differential gage
wherein the piston noves downward in a glass cylinder along a zero to 207
kPa graduated scal e; permanent set of the spring nust be clearly visible by
the position of the piston when there is no differential pressure. Provide
one conplete set of elenments for each unit and a calibrated tag show ng
differential pressure versus fuel flow for clean and dirty el ements.
Furni sh one conpl ete spare set of elements for each unit.

.15.3 Fuel Meters

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Use words enclosed in brackets only for truck
| oadi ng stations.

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

FS GG M 2742, except as nodified herein. Meters shall have a m ni mum
wor ki ng pressure of 1896 kPa (gage) at 38 degrees C. Metals in contact with
fuel shall be stainless steel Types 304 or 316, or alum num all oys 3003,
6061-T6, or 356-T6, except as nodified in paragraph entitled "Special
Requirenents,"” in this section. Mters shall be of the continuous duty,
positive displacement type, with electronic thernmal conpensation
capability, flanged end connections, designed for outdoor installation
Met er adjustnment shall be possible while under pressure, w thout |eakage or
| oss of product and without requiring disassenbly other than renoval of the
cover plate. Meters shall be capable of nonentary overspeeding to 125
percent of maxi mumrated capacity w thout danage or inpairnment of accuracy.
Provide [with a two-stage set stop counter register,] with seven-figure
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nonset back totalizer and five-figure setback run indicator wi thout the 0.40
liter indicator. Provide counter with electrical impulse to solenoid

val ves that are on the two-stage fueling flow control valves. Pressure drop
across each neter shall not exceed 41 kPa (gage) when operated at rated
capacity. Each neter shall be factory calibrated. Provide neters with
card printer.

2.15. 4 Fuel Punps

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Drawi ngs should show details, capacity,
efficiency, and electrical characteristics for each
punp. Refer to punp MIlitary Specification and
specify ordering data in conplete detail for each

punp.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Desi gn shall provide for nonoverl oadi ng characteristics throughout the
entire head capacity curve under operating conditions. Metal contacting
the fuel shall be stainless steel or alum num alloy, except inpellers shal
be stainless steel

2.15.4.1 Tur bi ne Punps

Provi de antivortex device which allows punp renmoval wi thout entering the
t ank.

2.15.4.2 Centrifugal Punps
APl STD 610, except as nodified herein.

2.15.5 Pant ograph Fueling Stations

EE R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Drawi ngs should show conpl ete details of
pant ograph fueling station, including fuel neter,
and fueling control valve which should provide:
intrinsically safe hand hel d deadnan control

const ant downstream pressure, surge control when
flowis stopped suddenly, and expansion relief for
trapped downstream fuel. The system shall al so

i ncl ude approved pantograph sw vels, energency dry
br eakaway coupling, hose, dry break coupling with 60
mesh screen, hose end pressure limter, and single
poi nt fueling nozzle with Ganmon QD sanpl e
connecti on.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

Provi de val ves, neters, piping, discharge manifolds, pantograph, and hose.
Metal in contact with the fuel shall be stainless steel or alum num all oys
as specified herein. Provide pushbutton station with on-off (green/red)
indicating lights for punp control and hand hel d deadnman for on/off flow
control of fueling control valve. Station shall include but not be limted
to the follow ng conponents:
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.15.5.1 Fusi bl e Li nk Shutoff Val ves

Fusible Iink wafer trunnion 150 mmvalve, with 74 degree C fusible |link and
a conpletely encl osed spring operator

.15.5.2 Met er

Provide 38 liters per second nmeter as specified herein.
.15.5.3 Ref uel i ng Val ve

Provi de as specified herein.

.15.5.4 Rel i ef Val ve

Provi de as specified herein.

.15.5.5 Vent ur i

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Venturi is required in aircraft fueling
stati ons.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Provi de for conpensated pressure regul ation of each refueling valve. The
venturi shall be sized to conmpensate for pressure drop of entire pantograph
assenbly at mninmumdesign flow rate. The amount of recovery shall be

adj ustabl e and t he maxi mum unrecoverabl e pressure drop at 38 liters per
second shall be |ess than 69 kPa.

.15.5.6 Pant ogr aph Assenbli es

EE R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: For fixed wing aircraft direct fueling
station, use 80 nm di aneter hose and 80 mm di anet er
ener gency breakaway coupl i ng.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: For helicopter direct fueling station, use 50
mm di anet er hose and 50 nm di anet er ener gency
br eakaway coupl i ng.

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

Assenbly shall include 100 nm di aneter Schedule 80 ASTM B 241/B 241M all oy
6061-T6 nom nal 7 meters al unm num pi pe arm sections. Conponents shall be
constructed of alum numalloy or stainless steel. Swvel joints shall be
constructed of al um num stainless steel and shall be NAVFAC/ NAVAI R
approved. Anchor end swivel joints, internediate swivel joints, and hose
end swivel joints shall have 100 nm fl anged connecti ons capabl e of 6.28 rad
rotation. Internmediate and end swivel joints shall have 200 nm di anet er
solid oil resistant polyner tiers. The assenbly shall also include an
energency dry break sw vel coupling, a 3 neters length of [80] [50] mm
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aircraft fueling hose, a dry break sw vel coupling with 60-nesh strainer,
and a 345 kPa (gage) hose end regulator, and ML-N-5877 nozzle. Provide a
draw bar or pull cable with handle for positioning the pantograph. Connect
the hose to the last swivel in the pantograph assenbly through a [80] [50]
nm ener gency breakaway coupling to allow dry breakaway at 890 Newt on
tensile loading. The assenbly shall be factory-assenbl ed including

requi red gaskets, brackets, hose storage rack, nozzle hol der, and support
casters. Pantograph assenblies shall be capabl e of devel oping the total

| ength as indicated, including the hose. Provide assenblies which have an
el ectrical conductivity reading throughout the entire I ength of the

pant ogr aph i ncludi ng hardware and nozzle. The approved swivels are
Aeroqui p single plane, Chiksan 2-plane, EMCO Weaton single plane and

CLA- VAL 2-pl ane.

.15.5.7 Ener gency Breakaway

Unit shall operate independently of internal pressure and separate at 890
(plus 222 to minus 111) Newton tensile pull and be capable of
reinstallati on without replacenment parts.

.15.5.8 Fuel i ng Hose

NFPA 407 and APl STD 1529, Grade 3, Type A or Type C, sem -hardwall, 80 mm
hose designed for use with the specified fuel for a working pressure of
2068 kPa (gage). Hose shall be constructed of braided synthetic cord
surrounded by an interior rubber tube and an exterior rubber cover.

Provi de pernmanent brass couplings and bonding wire wapped a mni nrum of 10
coils around the exterior of the hose and connected to both couplings.

.15.5.9 Nozzl es

M L-N-5877, 65 nm fueling nozzle of the type designed for the single point
fueling of aircraft at a flowrate of 38 liters per second with a naxi mum
pressure drop of 207 kPa, and a 65 mm hose end regulator to limt the
downstream pressure to 379 kPa (gage) maxi num a dry break coupling with
60- mesh stainless steel strainer, and fuel sanple connection tapping.

.15.5.10 Nozzl e Adapters

Provi de 65 nmm nozzl e adapter with self-closing valve in accordance with M5
29514 and 100 mm fl ange nounti ng and dust cap.

.15.5.11 Pressure Gage Quick Di sconnect and Fuel Sanple Connectors

Qui ck disconnects shall be conpatible throughout the piping systens, fit in
9.50 mm ports and extend outward | ess than 21.30 nmfromthe port boss.
Provi de an al umi num dust plug with chain. [NOTE: Gammon GIP-235-3/8 Jet
Test QD will nmeet this specification.]

.15.5.12 Pressure CGages

ANSI / ASME B40. 1, single style for fuel with 114 mmdial, pressure scrubber,

dry break disconnect, and isolation valve with scale range for the intended
servi ce.
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2.15.5.13 Tenporary Conical Strainers
Provi de as specified herein.

2.15.6 Rel axati on Tanks

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

NOTE: Rel axation tanks are essentially just a
pressure vessel with theinlet in the top and the
outlet at the bottom They are generally custom
built for the systemby a pressure vesse

manuf acturer and not typically a standard shel f
product.

EE R R R R R R R R R R R R R R R R R R R R R R O R

APl RP 2003; constructed of the sane naterial as the filter/separator with
air elimnator, pressure relief valve, drain valve, and internal baffling
to prevent flow short circuiting. Relaxation tine at maxi mumflow rate of
the system shall be a m nimum 30 seconds fromthe last filter or nonitor to
the exit point in a tank that may contain air. Provide ASVE pressure
vessel seal on tank.

2.15. 7 Tank Truck Bottom Loadi ng Stations

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Drawi ngs shoul d show conpl ete details of tank
truck bottom |l oading station including strainer
filter separator, water slug control valve, fue
nonitor, fuel meter, 30-second relaxation tank, and
a nozzl e basket and holding tray to hold the hose
and nozzle when not in use. Flow control should have
adjustable tiner to all ow nmaxi num of one neter per
second initial flow, limt to 50 percent full flow

until liquid level is approxinmately 150 nm deep, and
then open wi de. Deadnman control should provide
start and stop of fuel. High |evel shutoff contro

shal | provide visual and audi ble alarm deadnan
control override, ground continuity check, and shal
be intrinsically safe and sel f-checki ng during
fueling operations. Provide Scultro
self-nonitoring high level shutoff system

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

Metal in contact with fuel shall be stainless steel or alum num all oys.

The | oadi ng assenbly shall include an approved swi vel joint, APl STD 1529,
grade 3 type A or type C 80 nmdi aneter hose, and |oading nozzle. Sw vel
joints shall permt a 6.28rad swing in either direction and shall be of the
approved type. [The |leading assenbly shall be a counter bal anced | oadi ng
armfabricated with an approved sw vel and | oading nozzle.] Provide

sel f-monitoring high level shutoff systemw th hand hel d deadnan control
for fueling control valve

2.16 PROTECTI VE COATI NGS FOR PI PI NG
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2.16.1 Protective Coatings for Aboveground Carbon Steel Piping

Pai nt shall conformto requirenments of Section 09900, "Paints and
Coatings," and shall be rated for use on hot nmetal surfaces up to 232
degrees C and for surfaces exposed to the weather. Color of finish coat
shall be alum numor light gray. M ninmmthickness of coatings to be 1.00
nm in accordance with UNI 10416-1, Table 1

2.16.2 Coat i ngs For Underground Pi ping

Protective Coatings for Buried Carbon Steel, Stainless Steel, and Al um num
Pi ping [and for Piping Under Piers]: Provide pipe with UNI 10416-1 coating
system of factory-applied adhesive undercoat and continuously extruded
plastic resin coating; mninmmthickness shall be 1.00 mmfor pipe sizes
150 mm and | arger.

2.16.3 Damaged Areas of Pipe Coating

Provi de pressure sensitive adhesive, pipe wapping tape, 0.50 nm nom na
t hi ckness, over damaged areas.

2.16.4 Fittings, Couplings, and Regul ar Surfaces

Provi de pressure sensitive adhesive, pipe wapping tape, 0.25 nm nom na
t hi ckness, overlapped a m ni rum 25 nm over danaged areas.

2.17 BONDI NG

CEl 64-8;V1;V2 for materials and workmanshi p. The fuel piping system shal
be bonded in netallic contact to provide electrical continuity to fixed and
novi ng conmponents for grounding the entire system Provide junpers to
overcone the insulating effects of gaskets, paints, or nonnetallic
conponents. M ninmum size ground conductor shall be No. 6, with single
covered, flexible, stranded, copper conductor, Type RR-USE. Provide
dielectric connection in riser pipe for underground piping protected by

i npressed current.

2.18 BURI ED UTI LI TY WARNI NG AND | DENTI FI CATI ON TAPE

Provi de detectabl e alumnumfoil plastic-backed tape or detectable magnetic
plastic tape for warning and identification of buried piping. Tape shal

be detectable by an electronic detection instrunent. Provide tape in

m nimum 80 mMmmwidth rolls, color coded for the utility involved, wth
warni ng and identification inmprinted in bold black |etters continuously and
repeatedly over entire tape length. Use pernmanent code and letter coloring
unaffected by noisture and ot her substances contained in trench backfil

mat eri al

2.19 MANHOLE DRAI NERS ( SUMP PUMVPS)
Provide factory assenbl ed and tested subnersible type punps for operation

under water. Provide punp conplete with cast-iron casing, bronze inpeller
stai nl ess steel shaft, seal ed heavy-duty ball bearings, water-cooled
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hermetically sealed electric notor, built-in automatic reset thernal
protection, float switches, high water alarm and wat er proof
t hree- conduct or cabl es w th groundi ng pl ugs.

PART 3 EXECUTI ON
3.1 PREPARATI ON
3.1.1 Denolition

Renove materials so as not to danage materials which are to remain. Replace
exi sting work damaged by the Contractor's operations with new work of the
sanme construction. [The Governnent will drain the existing piping insofar
as practicable with the existing punps. The Contractor shall be
responsi ble for renoving the renaining fuel and sludge, and for cleaning
and inerting the piping to make it safe for wel ding.]

3.1.2 [Protection

Portions of the work must be acconplished on piping suspended beneath the
pi er deck; therefore, it is inperative that the Contractor take precautions
to guard against the spillage of fuel on to the pier or into the water.]

3.2 | NSTALLATI ON

Provi de exterior aviation fuel distribution systens including above ground
pi pi ng, buried piping, piping in manhol es, dispensing hardware and rel ated
work. Install piping straight and true to bear evenly on supports. Instal
val ves with stenms horizontal or above. Install flanges and uni ons at

val ves, connections to equi pment, and where indicated. The work includes
installing piping up to and including the punping equi prent and val ves
within each building. Provide each system conplete and ready for
operation. Equipnent, materials, installation, workmanship, fabrication
assenbly, erection, exam nation, inspection, and testing shall be in
accordance with ASME B31.3 and NFPA 30, except as nodified herein.

3.2.1 Prot ection Agai nst Hazardous Conditions
The piping and the surroundi ng area shall be inspected for explosive vapors
prior to work and frequently during the course of the work. If, in the
opi nion of the Contracting O ficer, a hazardous condition exists, work
shall cease until such condition has been corrected.

3.2.2 Saf ety

NFPA 30 and NFPA 407; safety rules shall be strictly observed. The flash
points of fuels in degrees Centigrade are as foll ows:

FUELS FLASH PO NT
Avi ation Gasoline (Avgas) M nus 46
Jet Fuel JP-4 M nus 29
Jet Fuel JP-5 Pl us 60
Jet Fuel JP-7 Pl us 66
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FUELS FLASH PO NT

3.2.3 Connections To Existing Systemns

Notify the Contracting Officer in witing at | east 15 days prior to the
date the connections are required; receive approval before interrupting
service. Provide materials required to nake connections into existing

systens and perform excavating, backfilling, compacting, and other

i nci dental |abor as required.

3.2. 4 Cutting Existing Pipe

Performthe initial cutting of the existing piping with a nultiwheel pipe
cutter, using a nonflammble lubricant. After cutting, seal the interior
of the piping with a gas barrier plug in accordance with APl BULL 2209.
The interior of the piping shall be purged with carbon dioxide or nitrogen
during wel ding process. The conplete nethod of cutting, sealing, and
wel di ng shall be approved in advance of the actual work.

3.2.5 C eani ng of Piping

Keep the interior and ends of new piping and existing piping affected by
the Contractor's operations thoroughly cleaned of water and foreign matter.
Keep pi ping systems clean during installation by neans of plugs or other
approved nethods. When work is not in progress, securely close open ends
of pipe and fittings to prevent entry of water and foreign natter. |nspect
pi pi ng before placing into position.

3.3 Pl PE AND FI TTI NGS

I nspect, test, and approve piping before burying, covering, or concealing.
Provide fittings for changes in direction of piping and for connections.
Reduci ng branch connections in steel piping nay be made with forged branch
outlet reducing fittings for branches two or nore pipe sizes snaller than
mai ns. Branch outlet fittings shall be forged, flared for inproved flow
where attached to the run, reinforced against external strains, and
designed to withstand full pipe bursting strength. Stab type connections
are prohibited. Jointing conpound for pipe threads shall be

pol ytetrafl ouroethyl ene (PTFE) pipe thread paste or PTFE powder and oil
Pi pe ni pples 150 mm | ong and shorter shall be Schedule 80 pipe. Make
changes in piping sizes through tapered reducing pipe fittings.

3.3.1 Fittings and End Connecti ons

Install threaded fittings and end connections for sizes |less than 25 mm

t hreaded or socket-welding or buttwelding fittings and end connections for
sizes 25 to 50 mm threaded connections for threaded val ves, traps,
strainers, and threaded connections to equi pment; buttwelding fittings and
end connections for sizes 65 mmand | arger; and flanged connections for

fl anged val ves, traps, strainers, and flanged connections to equi pnent.

3.3.2 Pi pe Hangers and Supports
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NOTE: Drawi ngs shoul d show details and spaci ng of
pi pe supports and include appropriate seisnc zone
desi gn requirenents.
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Install additional hangers and supports for the concentrated loads in

pi pi ng between hangers and supports, such as for valves. Instal

m scel | aneous Fe360 or Fe4l10 structural carbon steel shapes as required.
[After installation of piping under piers, coat pipe hangers and supports

i ncluding rods, bolts, nuts, and washers, with two coats of coal tar nmastic
applied a mnimumtotal dry filmthickness of 0.80 nm] Support piping as
fol | ows:

Nom nal Pi pe One and

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

Spaci ng (neters) 2 2.75 3 3.5 4.25 5 5.75 6.50 7.0

.3.3 Anchors, Bolts, Nuts, Washers, and Screws

Install where required for securing the work in place. Sizes, types, and
spaci ngs of anchors and bolts not indicated or specified shall be as
required.

.4 PROTECTI VE COATI NG
4.1 Damaged Material s

Fittings, couplings, irregular surfaces, damaged areas of pipe coating, and
exi sting piping affected by the Contractor's operations shall be clean
dry, grease free, and prined before application of tape. Waterproof shrink
sl eeves may be provided using electric heating method in |lieu of tape and
shal |l overlap the pipe coating not less than 150 nm Pi pe coating and
adhesi ve undercoat surfaces to be wapped with tape shall be prined with a
conpatible primer prior to application of tape. Prinmer shall be as
recomended by tape manufacturer and approved by pi pe coati ng nanufacturer
[ Appl y pi pe coating on piping under piers with finish paint coat as
approved by pipe coating system manufacturer.]

. 4.2 Pi pe Coating

Resi dual material from pipe coating shall be pressed into the break or
trimmed off. Apply tape spirally with one-third overlap as tape is
applied. A double wap of one full width of tape shall be applied at right
angles to the axis to seal each end of the spiral wapping.

. 4.3 Fitting Coating

Stretch and apply first layer of tape to conformto conponent's surface.
Apply and press a second |ayer of tape over first layer of tape.
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4.4 FIl ange, Valve and Irregular Surface Coating
Apply coal tar base coating to a mininumdry filmthickness of 0.80 nm

5 CATHODI C PROTECTI ON
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NOTE: The need for cathodic protection should be
eval uated on an individual project basis.
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Install cathodic protection systenms for buried netallic piping systens.
Final adjustnments for inpressed current systens shall be acconplished by a
certified National Association of Corrosion Engi neer (NACE)

.6 BURI ED UTI LI TY WARNI NG

Warni ng tape shall read "CAUTI ON BURI ED FUEL PI PI NG BELOW or simlar
wording. Bury tape with the printed side up at a depth of 300 nm bel ow t he
top surface of earth or the top surface of the subgrade under pavenents.

.7 CONCRETE MANHCLES

Install under this section as specified in Section 03300, "Cast-In-Place
Concrete." Concrete shall have a mininmumstrength of 30 MPa, air entrained
adm xture 133 gram per cubic nmeter, with water-reduci ng adm xture 814 gram
per cubic neter, reinforced with deformed steel bars. Construct nanhol e
bottom and si des by one nonolithic pour with concrete sections a mnimum
200 mmthick an extending a ninimum 150 mm above grade. Manhol e bottom
shal | have 356 mm round or square sunp by 305 nmdeep. Cast-iron steps with
nonslip surfaces, spaced 300 to 406 nmapart oc, shall be firmy enbedded
in concrete walls for access to bottom of manhol es. Manhole top shall be
[cast concrete slab of the same strength and thickness as the manhol e].

. 8 NAMVEPLATES

Attach | am nated plastic namepl ates to equi pment, gages, thernoneters, and
val ves. Nanepl ates shall be Melamne plastic, 3 mmthick, black with white
center core, matte finish surface and square corners. Accurately align
lettering and engrave into the white core. M nimum size of nanepl ates
shall be 25 by 65 mm Lettering shall be mnimum of 6 nm hi gh nornal bl ock
style. Key the naneplates to a chart and schedule for each system Frane
charts and schedul e under gl ass, and | ocate where directed near each
system Furnish two copies of each chart and schedule. Each nanepl ate
inscription shall identify its function. Equi prment nanepl ates shall show
the follow ng information:

a. Manufacturer, type, and nodel nunber;
b. Contract nunber and acceptance date;
c. Capacity or size;

d. Systemin which installed; and
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e. Systemwhich is controlled.
3.9 FI ELD QUALI TY CONTROL
3.9.1 | nspections

Prior to initial operation, inspect piping systemfor conpliance with
drawi ngs, specifications, and nmanufacturer's submttals.

3.9.2 Pi pi ng Tests

Before final acceptance of the work, test each systemas in service to
denonstrate conpliance with contract requirenents.

3.9.2.1 Pneumati c Test

Pneurmatical ly test each piping systemto 172 kPa (gage), exanm ne joints

with soap solution. Gadually increase to 345 kPa (gage) and hold for 1
hour. The pneumatic test is nore hazardous than a hydrostatic test,

t herefore, special safety measures, including the wearing of face nasks,
shal |l be taken during testing under pressure. Only authorized personne

shall be permtted in the area during pneumatic and hydrostatic testing.

3.9.2.2 Hydrostatic Tests

Upon conpl etion of pneumatic testing, hydrostatically test each piping
systemat 1.5 tinmes nmaxi num system operating pressure but in no case nore
than 1896 kPa (gage) in accordance with ASME B31.3 and APl RP 1110, with no
| eakage or reduction in gage pressure for 4 hours. Thoroughly flush piping
before placing in operation. Flush piping, including branch piping, at a
m ni mum vel ocity of 2.40 nmeters per second. Correct defects in work

provi ded by the Contractor and repeat tests until work is in conpliance
with contract requirenents. Furnish electricity, instrunments, connecting
devi ces, and personnel for the tests. Government will furnish fuel for
testing and flushing. Contractor shall be responsible for | osses greater
than 10 percent.

3.9.3 Testing of Protective Coatings

Performtests with an approved silicone rubber electric wire brush or an
approved electric spring coil flaw tester. Tester shall be equipped with
an operating bell, buzzer, or other audible signal which will sound when a
holiday is detected at mninmumtesting voltage equal to 1000 tinmes the
square root of the average coating thickness in nmls. Tester shall be a
type so fixed that field adjustnent cannot be made. Calibration by tester
manuf acturer shall be required at 6-nonth intervals or at such tine as
crest voltage is questionable. Miintain the battery at anple charge to
produce the crest voltage during tests. Areas where arcing occurs shall be
repaired by using naterial identical to original coating or coating used
for field joints. Upon conpletion of installation, retest the exterior
surfaces, including field joints, for holidays. Pronptly repair holidays.

3.9.4 Equi pnent Acceptance Tests
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NOTE: Wite detail acceptance test for each item of
equi pnent using the latest state of the art.
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9.5 Syst em Accept ance Test
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NOTE: Wite a detail ed acceptance test for system
operation and issue fuel quality. Aircraft direct
fueling systems should be able to issue design flow
rates at specified mninumpressures. Aircraft fue
quality issue shall nmeet use linits contained in
NAVAI RI NST 10340. 3, "Mintaining Quality and
Limting Contam nating of Aircraft Fuels" available
from NAVAI RHQ (Al R 5363) AV 222 2653. |In general
fuel to aircraft lint on freewater is 5ppmand 2
ng/liter on particul ates.
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10 FI ELD PAI NTI NG

After conpletion of field inspections and tests, clean and paint carbon
steel surfaces exposed to the weather and in nmanhol es, including val ves,
strainers, traps, flow neters, piping flanges, bolts, nuts, washers, pipe

hangers, supports, expansion joints, and m scellaneous netal. Do no paint
stainless steel or alum numsurfaces. C ean surfaces to renove dust, dirt,
rust, oil, and grease. Apply two coats of enanel paint to a total m ninum

dry filmthickness of 0.051 nm Apply the second coat of paint after the
precedi ng coat is thoroughly dry.

-- End of Section --
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