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 O R

NAVFAC | GS- 02551 (JUNE 2002)

Preparing Activity: LANTNAVFACENGCOM Based on UFGS- 02551N
| TALI AN GUI DE SPECI FI CATI ONS

Use for | TALI AN projects only

EE R R R R R R R R R R R R R R R R R R R R R I R
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NATURAL GAS DI STRI BUTI ON
06/ 02
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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 gives requirenments
for natural gas distribution nmain and service line
pi pi ng systens to be operated at | ow pressure or at
hi gh pressure. A low pressure systemis one in
which the pressure is substantially the sane as the
pressure provided to the custoner. A high pressure
systemis one in which the pressure is higher than
the standard service pressure delivered to the
custoner, but not in excess of 413 kPa (gage). |If a
gas distribution systemis required to operate at
pressures higher than 413 kPa (gage), the various

pi pe, fitting, and val ve specifications used herein
nmust be reviewed to determine their applicability to
the hi gher pressures, additional pressure regulators
and pressure limting devices nust be installed as
required in ASME B31.8, and the appropriate

par agraphs nodi fied as necessary. Initial test
pressure for systens that will operate at pressures
hi gher than 413 kPa (gage) shall be a minimumof 1.5
ti mes the maxi num wor ki ng pressure.

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

choi ces or locations where text nust be supplied by
t he desi gner.
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NOTE: The followi ng information shall be shown on
the project draw ngs:

1. Plan and location of all new pipelines,
i ncluding size of pipe.

2. Maxi mum wor ki ng pressure of the system
3. Location, size, and type of service of existing
connecting, intersecting, or adjacent pipelines and

other utilities.

4. Paved areas and railroads which pass over new
pi pel i nes.

5. Profile, where necessary, to show unusua
condi tions.

6. Type or wall thickness of pipe, including
material identification, and linmts for same where
type or wall pipeline.

7. Location of flanged joints, screwed joints, and
insulating joints, unless location is covered in the
proj ect specification.

8. Location of valves including necessary details.

9. Location, size, type, and details of |ow point
condensate drips.

10. Details of valve installation on PE pipelines.
11. Details of regulator station, including

| ocation of all itens therein, capacity, pressure
reduction and size; if an underground vault is used
the vault shall conformto ASME B31l. 8.

12. Connection of service line to gas nain.

13. Bedding conditions, where different fromthose
speci fi ed.

14. Location, type and size of pipe anchors, when
required for the project.
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NOTE: All owabl e Piping Mterials:

1. The project specification should allow all
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pi ping materials for gas mains and for gas service
lines which are included in this guide, each to be
pernmitted as a Contractor's option. The material and
construction specifications should be representative
of suitable practice for the geographic |ocation and
service intended. It is intended however, that

steel pipe only be used for gas mains and services
wher ever external |oading conditions for the pipe
exceed the normal; i.e., corrosion, road, and
railroad crossings. |In the event that unusua
conditions affect only a part of the gas line, that
part shoul d be steel

2. Pipe materials which are known to be unsuitable
for particular local conditions (i.e., corrosion
deterioration) should not be permitted for the
project. However, consideration should be given to
the use of nore effective protective coatings where
econoni cal ly feasible.

3. Wen PE pipe or tubing is specified for use in
gas distribution piping, detailed investigation
shoul d be nade for assurance that the nateri al
selected for use is suitable for the service

i ntended. Areas of investigation should include:
excessive external loading as a result of heavily
travel ed roads, storage areas, anbient tenperature
range, use of manufactured or m xed gases,

i ntroduction of antifreeze solution and so forth.
PE pi pe and fittings should not be allowed for any
proj ect where the gas distributed is liquid

pet rol eum nanuf actured gas, or a m xture of

manuf actured and natural gas.

4. Ductile-iron, PE and plastic pipe should not be
allowed if the project is located in an area subject
to seismc forces, erosion, or unstable soils.

5. PE may be allowed for direct buried exterior gas
di stribution nains and service lines only if
recomended by the local gas utility.
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NOTE: Pi pe Design

1. Equival ent pipe design for the project
conditions (using the applicable criteria for each
pi pe material) should be specified for each pipe
material insofar as is practicable, in view of the
fact that design criteria differ for the standard
manuf actured pipe of the different materials.

2. External loads, including earth |oads, truck
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PART 1

1

| oads, seisnic |oads, and inpact, should be
investigated in the design stage of the project.

3. Wiere different classes, wall thicknesses, etc.
of pipe are required for different sections of

pi pelines due to significant differences in externa
| oadi ng, the applicabl e paragraphs for the project
speci fication should be expanded or nodified
accordingly. The limts for each class, wall

t hi ckness, or pressure rating, should be either
shown on the project drawi ngs or appropriately
described in the applicabl e paragraph of the project
speci fication.

EE R R R R R R R R R R R R R R R R R R R I R R R I 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.

| TALI AN LAWS AND NORMS

D.M 24/11/84 Fire prevention safety norns for

transportation, distribution, storage and
utilization of natural gas with density
not above 0.8

| TALI AN NATI ONAL ASSOCI ATI ON FOR UNI FI CATI ON OF STANDARDS (UNI)

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 Normis a technical normative

recogni zed as ltalian Law, submitted by a private
organi zation "Ente Nazionale Italiano d

Uni ficazione" for Italy and is available only in
the Italian |language. It is the National Standard.
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UNI

UNI

UNI

UNI

UNI

2240

2241

2242

2243

2244

(1967) Metallic pipe flanges - Cast stee
flanges - Nom nal pressure 16

(1967) Metallic pipe flanges - Cast stee
flanges - Nom nal pressure 25

(1967) Metallic pipe flanges - Cast stee
flanges - Nom nal pressure 40

(1967) Metallic pipe flanges - Cast stee
flanges - Nom nal pressure 64

(1967) Metallic pipe flanges - Cast stee
flanges - Nominal pressure 100
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UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

6609

6884

8849/ FA-1

8863/ FA-1

9032/ FA-1

9034

9099

9165/ Al/ A2

9245

9734

10191

10761

10967

(1969) Metallic pipe flanges - Bolts -
Types, materials and ratings

(1987) Shutting and regol ation val ves for
fluids - Supply and test conditions

(1990/90) Pol yet hyl ene (PE 50) fittings,
for fusion with heated tools, for use with
pol yet hyl ene pi pes for the supply of
gaseous fuels - Types, dinensions and
requirenents

(1987/89) Unall oyed steel seanl ess and
wel ded tubes suitable for screwing in
accordance with UNI 1SO 7/1

(1988/94) dass fibre reinforced (GFRP)
thernosetting resins pipes with or wthout
fillers - Types, dinensions and
requirenents

(1997) Gas distribution pipelines with
maxi mum operati ng pressure under </ = 5 bar
- Materials and joining systens

(1989) Steel pipes for buried or subnerged
pi peli nes - External polyethylene coating
appl i ed by extrusion

(1987/97/00) Gas distribution networks
wi t h maxi nrum wor ki ng pressures up to 5 bar
- Design, construction and testing

(1988/99) Cut-off devices for gas
di stribution and/or transport networks -
Butterfly val ves

(1991) Shut-off devices for gas lines -
Steel valves with ball stopper

(1993) Steel pipes and fittings for buried
or subnerged pipelines - Externa
pol yet hyl ene coating applied by fusion

(1999) Coordination of wel ding, pipe

| aying and test activities for

pol yet hyl ene transni ssion |ines of gaseous
fuels, water and other fluids under
pressure

(2001) Wl di ng of polyethyl ene PE 100
pi pes and connections for gas, water and
other pressure fluids pipelines
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| TALI AN/ EUROPEAN HARMONI ZATI ON STANDARDS (UNI EN) (UNI ENV) (CEl EN)
(UNI EN 1SO) (UNI |SO)
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NOTE: A UNI EN, UNI ENV, CEl EN, UNI EN | 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 288-1/ A1 (1993/99) Specification and approval of
wel di ng procedures for netallic nmaterials
- Part 1. General rules for fusion welding

UNI EN 288-2/ Al (1993/99) Specification and approval of
wel di ng procedures for netallic nmaterials
- Part 2: Welding procedure specification
for arc wel ding

UNI EN 921 (1995) Plastics piping systens -
Ther nopl astics pipes - Deternination of
resistance to internal pressure at
constant tenperature

UNI EN 969/ Al (1996/00) Ductile iron pipes, fittings
accessories and their joints for gas
pi pelines - Requirenents and test nethods

UNI | SO 3419 (1982) Non-alloy and alloy stee
butt-welding fittings

UNI | SO 4437 (1988) Buried polyethylene (PE) pipes for
the supply of gaseous fuels - Metric
series - Specification

UNI | SO 5256 (1987) Steel pipes and fittings for
onshore and of fshore pipelines - Externa
coating by bitumen or coal -tar derived
mat eri al

UNI EN 10208-1 (1999) Steel pipes for pipelines for
conbustible fluids - Technical delivery
conditions - Part 1: Pipes of requirenent
class A

UNI EN 10240 (1999) Internal and/or external protective
coatings for steel tubes - Specification
for hot dip galvanized coatings applied in
automatic plants
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1

2 RELATED REQUI REMENTS

Section 15050, "Basic Mechanical Materials and Methods," applies to this
section unl ess otherw se specified.

.3 SYSTEM DI STRI BUTI ON

The gas distribution systemincludes natural gas piping and appurtenances
from point of connection with existing systemas indicated to a point
approxi mately 1500 mm from the buil di ngs.

. 3.1 Gas Distribution System and Equi pnent Operation Data

I ncl ude nmaps showi ng pi ping layout, |ocations of systemvalves, gas |ine
mar kers and cathodic protection systemtest stations; step-by-step
procedures for systemstart up, operation and shutdown (index system
conponents and equi pnent to the system nmaps); isolation procedures

i ncl udi ng val ve operation to shutdown or isolate each section of the system
(index valves to the system maps and provi de separate procedures for normal
operation and energency shutdown if required to be different).

. 3.2 Gas Distribution System Mai nt enance Data

I ncl ude mai ntenance procedures and frequency for system and equi prent;
identification of pipe materials and manufacturer by | ocations, pipe repair
procedures, and jointing procedures at transitions to other piping materia
or material froma different manufacturer

.3.3 Gas Distribution Equi pnrent Mi ntenance Data

Include identification of valves and other equi pnment by materials,

manuf acturer, vendor identification and | ocation; nmintenance procedures
and recommended tool kits for valves and equi pnent; recomrended repair
nethods (i.e., field repair, factory repair, or replacenent) for each val ve
and pi ece of equi pment; and preventive nmi ntenance procedures, possible
failure nmodes and troubl eshooting gui de.

. 3.4 Pi pe pressure test

Provide certified copies of piping pressure tests.

4 SUBM TTALS

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

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
significantly to nerit 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 E R R R R R R R R ERE R E R R R R R
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Submit the following in accordance with Section 01330, "Subnitta
Procedures."

SD- 03 Product Data
Pi pi ng
Fittings
Val ves
Pi pe coati ngs
Val ve boxes
Regul ator station
Warning and identification tape

SD- 06 Test Reports
Pi pe pressure test

SD-07 Certificates
Wel ders procedures and qualifications (nmetal and PE)
Pi pe coating naterials and application procedures

SD-10 Operation and Mai ntenance Data
Gas distribution system and equi pnent operation, Data package 4
Gas distribution system mai nt enance, Data package 4
Gas distribution equi pnent nmai ntenance, Data Package 3
Submit operation and nmi ntenance data in accordance with Section
01781, "Qperation and Maintenance Data," in three separate
packages

5 QUALI TY ASSURANCE
Mat eri al s and equi pnent shall conformto D.M 24/11/84 and all the | atest

updated revisions to the extent specified herein, to local utility
requi renents, and to other requirenents specified.

.6 DELI VERY, STORAGE, AND HANDLI NG

.6.1 Del i very and Storage

Inspect naterials delivered to the site for damage, and store with a
m ni mum of handling. Store materials on site in enclosures or under
protective coverings. Store plastic piping under cover out of direct
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sunlight. Do not store materials directly on the ground. Keep inside of
pi pes and fittings free of dirt and debris.

.6.2 Handl i ng

Handl e pipe, fittings, valves, and other accessories in such manner as to
ensure delivery to the trench in sound, undamaged condition. Take special
care not to damage coatings on pipe and fittings. Repair danmmged coati ngs
to original finish. Handle steel piping with coal-tar enanel coating in
accordance with UNI | SO 5256.

PART 2 PRODUCTS

2.

2.

1  SOURCE MANUFACTURERS
1.1 Pi pi ng Materials

The foll owi ng nanufacturers provide piping materials that generally conmply
wi th these specifications:

DALM NE

Piazza Caduti 6 Luglio 1944, 1
24044 Dalmne (BG Italy

Tel : +39 035560. 1111

Fax: +39 0355603827

www. dal mine. it

JANNONE FERRO TUB

Via Mglioli, 10/12
20090 Segrate M ano
Tel : 02-2692 1377 r. a.
Fax: 02-2135559

ATE Alta Tecnol ogi a Estrusione S.p. A
38066 RI VA DEL GARDA (TN) Loc. Ceole, 3/c
Tel : (0464) 520520

Fax: (0464) 521752 - 556820

PALBOX | NDUSTRI ALE S. p. A.

Via U Foscolo, 8

20060 Basiano (M)

Tel : 02-95760221

Fax: 02-95761482

e-mai |l : pal box@ nterbusiness. it

.1.2 Val ves and Accessori es

The foll owi ng nanufacturers provide gas |ine valves and accessory itens
that generally conply with these specifications:
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RV RUBI NETTERI E | TALI ANE VALVCOLE S. p. A
Via delle Acacie, 8 Z. 1.4

28075 Grignasco (NO - Italy

Tel : +39 0163 4151

Fax: +39 0163 411914
e-mail:riv-vg@iv-vg.com

SI RAL Sp. A

Via F. Lana, 21/29

25065 LUMEZZANE S.S. (Brescia - Italy)
Tel : +39 030 8251211

Fax: +39 030 8251247 P.O. Box 85

| DRAULI CA d ORDANO S. n. c.
Vi a degli | nbinbo, 60/62
83100 Avellino

Tel : 0825-33727

Fax: 0825-780187

2.2 Pl PI NG MATERI ALS FOR GAS DI STRI BUTI ON MAI NS

Pi pi ng shall be [black steel,] [or] [polyethylene (PE)]. Provide shutoff
val ves [and insulating joints] where indicated.

2.2.1 Steel Pipe and Fittings

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: Delete all words in brackets when steel pipe
is expected to be subjected to unusually severe
conditions (including handling) such as inpact
stresses, seismc forces, burial beneath vehicle or
railroad crossings, significant differential
settlenent, or underneath piers.

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

UNI EN 10208-1, UNI 8863/ FA-1, series L, M P, UNI EN 10240 or UNI EN
288-1/Al. Coat pipe and fittings for underground lines as specified in

par agraph entitled "Shop-Applied Coatings for Buried Steel Pipe and
Fittings." Do not coat pipe and fittings for aboveground lines. Butt weld
fittings shall be wought steel, UNI SO 3419. Socket weld and threaded
fittings shall be forged steel, UNl EN 969/ Al.

2.2.1.1 Joints and Jointing Materials

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

NOTE: Welded joints are preferred when using stee
pi pe. Flanges and screwed joints are not
recommended for use on buried pipe. Steel flanges
shoul d not be connected to cast-iron flanges on
buri ed pipelines in any case.

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 I

Pi pe and fittings shall have welded joints [except as otherw se indicated
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or specified]. [Provide [flanged] [or] [threaded] joints where indicated.]
[Provide insulating joints where indicated.]

2.2.1.2 Wel ded Joints

El ectrodes, joint design, welders procedures and qualifications (netal and
PE), and wel d exam nation and testing shall conformto UNI EN 288-1/Aland
UNI EN 288- 2/ Al.

2.2.1.3 Fl anged Joints

Steel flanges shall conformto UNI 2240, UNI 2241, UN 2242, UNI 2243 and
UNI 2244, NP 16 = NP 100. Steel flanges that are to be connected to cast
iron flanges shall be flat face construction. Provide raised face stee
flanges for pipe-to-pipe connections and connections to flanged stee

val ves. Bolts, nuts, and gaskets shall conformto UNI 6609.

2.2.1.4 I nsul ating Joints

[Insulating flanged joints shall be steel flanges as specified in paragraph
entitled "Flanged Joints," double end stud bolts sized 1.60 mm snaller
than standard fl ange bolt hol es, heavy hex nuts, a neoprene faced

i nsul ati ng gasket, a 0.80 nm pl astic sleeve covering each stud bolt, and a
pl astic insulating washer between the flange and each hex nut on one side
of the fitting.] [Insulating unions shall be steel, rated at 1724 kPa
(gage) working pressure and 93 degrees C tenperature. |Insulation between
union parts shall w thstand a mni num of 600 volts.]

2.2.1.5 Shop- Appl i ed Coatings for Buried Steel Pipe and Fittings

Pi pe coating materials and application procedures on a properly prepared
surface shall be as specified in DM 24/11/84. Coating shall have
sufficient adhesion to the netal surface to prevent underfilmmgration of
noi sture, and be sufficiently ductile to prevent cracking. Coating shal
have strength to prevent damage due to handling and soil stress, and have
properties conpatible with supplenental cathodic protection. Pipe shal
recei ve either coal tar enanel, adhesive-thernoplastic resin, or

f usi on- bonded epoxy, shop-applied coatings. Conpleted joints shall be
coated after installation and testing as specified in paragraph entitled
"Protection Against Corrosion (Field Applied)."

2.2.1.6 Coal Tar Enanel Coating

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

NOTE: For all ordinary purposes, single wapping of
pipe is considered to afford sufficient protection
Wher e additional shielding is necessary because of
stony soil or as additional protection in shipping,
doubl e wrappi ng shoul d be specified.

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

Except as otherw se specified in this paragraph, clean, prine, and coat
exterior of pipe and fittings with hot-applied coal tar enanel and [a
bonded | ayer of felt wap in accordance with UNI | SO 5256] [bonded doubl e
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felt waps in accordance with UNI |SO 5256, UNI |SO 5256]. Do not use
asbestos felt. Provide fibrous-glass nat felt material as specified UN
| SO 5256. Coating shall be shop-applied and have a m ni nrumthi ckness of
3.00 mMm

.2.1.7 Adhesi ve- Ther mopl asti ¢ Resin Coating

Exterior of pipe and fittings shall be cleaned and receive a factory
applied continuously extruded pol yethyl ene coating wi th an adhesive
undercoat beneath the polyethylene coating. Coating systemshall conform
to UNI 9099. Coating thickness for pipe 114.60 nmod and |arger shall be
0.90 mMm mininum Coating thickness for pipe snmaller than 150 nm shall be
as specified in UNl 9099. Polyethylene coating shall be cut back 102 mm on
each end

.2.1.8 Fusi on- Bonded Pol yet hyl ene Coati ng

Exterior of pipe and fittings shall be cleaned and receive a factory
appl i ed coating of fusion-bonded pol yethylene resin. Coating nateria

shal | be sprayed on the heated pipe in a powder form Pol yethyl ene coating
system for steel pipe shall conformto UNI 10191. Joints may be field
epoxy coated as specified in UNl 10191, or coated as specified in paragraph
entitled "Protection Against Corrosion (Field Applied)."

.2.1.9 Fi el d- Applied Corrosion Protection Materials

a. Plastic Tape Material: Plastic tape material shall be 0.25 nmm
nom nal thickness for pipe joints and Type |1, 0.50 nm noni na
thi ckness for repairing damaged areas of shop-applied coatings.

b. Coal Tar Base Coating: UN |SO 5256. Apply on flanges and ot her
irregular surfaces to a mininumdry-filmthickness of 0.75 nm

. 2.2 Pl astic Pipe, Fittings, Joints, and Jointing Materials
.2.2.1 Ther nopl astic (Pol yethyl ene - PE)

PE pi pe and heat fusion fittings shall conformto UN |SO 4437, UN

8849/ FA-1, UNI 10761, and UNI 10967. Pipe and fittings shall have heat
fusion joints, except that approved nechanical crinp-type fittings
conform ng to paragraph entitled "Mechanical Crinp-Type Fittings for PE
Pipe," may be used for 9.50 nmod to 50 Mm I PS sizes. PE pipe and fitting
materials for heat fusion shall be conpatible to ensure uniformnelting and
a proper bond.

. 2.3 Mechani cal Crinp-Type Fittings for PE Pipe

Provi de axial crimp-type nmechanical fittings for 9.50 nmor through 50 mm
tubing and pipe in gas piping systens. Fittings shall have plastic bodies
wi th nol ded-in-place internal netal sleeves to fit the inside dianeter of
the pipe and shall be assenbl ed on the pipe with nonrenpvabl e stainless
steel axial crinping sleeves furnished as part of the fitting. Tensile
strength of fittings and fitting pull-out strength shall exceed that of the
pi pe on which installed. Fittings shall have passed sustai ned pressure
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tests at 379 kPa (gage) and burst pressure tests at 2758 kpa (gage)
conformng to UNI EN 921

2.3 Pl PI NG MATERI ALS FOR GAS SERVI CE LI NES

2.3.1 Steel Pipe, Fittings, Joints and Jointing Materials

EIRE R R I S I I I R I b R R A S I S I R S I R I S I S R I R A R I O I S S R I I I
NOTE: \When gas nain piping paragraphs are not
included in the job, include the applicable
i nformati on fromthose paragraphs in this paragraph
and t he paragraph below entitled "PE Pi pe and Heat
Fusion Fittings."

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

As specified for steel pipe for gas distribution miins. Threaded fittings
shal |l be black nmalleable iron or steel. Do not install close nipples and
uni ons underground. Pipe and fittings shall have welded joints [except as
otherwi se indicated or specified]. [Do not use threaded joints [except
where indicated].] Pipe shall receive one of the shop-applied coatings
specified in paragraph entitled "Shop-Applied Coatings for Buried Stee
Pi pe and Fittings."

2.3.2 PE Pi pe and Heat Fusion Fittings

Conformto UNI |1SO 4437, UNI 8849/ FA-1, UNI 10761, and UNI 10967. M ni num

wal | thickness shall be as specified in UNI |SO 4437 and UNI 8849/FA-1. PE
pi pe and fittings shall have joints as specified for gas distribution nain

pi pi ng.

2.4 GAS MAIN VALVES AND ACCESSORI 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 I R R R O O R

NOTE: When valves are to be installed in PE pipe or
tubing, the project drawi ngs shall include a detai
showi ng the anchors to be installed and the

techni que to be used to ensure that no turning
torque is inposed on the pipe.

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

2.4.1 Shut- O f Val ves

Manual |y operated shut-off valves for gas distribution nmain and regul ator
station piping with a mnimum pressure rating of 1034 kPa (gage).

2.4.1.1 Pl ug Val ves

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

NOTE: Use reduced bore (65 percent area m ni num
val ves when resultant pressure drop is permssible;
otherwi se, use full bore (95 percent area) 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 R I

[UNI 6884 for steel valves] [ for cast iron valves]. Valves shall be [ful
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bore] [reduced bore] type. M ninmmbore size for [full bore] [reduced
bore] valves shall be [95] [65] percent of the internal cross sectiona

area of pipe of the sane nom nal dianmeter. Steel valves installed on buried
steel piping shall have butt-welding ends. Steel valves installed on buried
PE pi pi ng shall have mechanical joint ends [except where flanged ends are
indicated]. [Cast iron valves installed on buried [steel] [PE] piping
shal | have nechani cal joint ends [except where flanged ends are

i ndicated].] [Valves not on buried piping shall have ends as indicated.]
Pl ug val ves shall be lubricated. Lubricating fittings on installed val ves
shal | be accessible for relubrication, or extensions shall be provided to
make t hem accessible. Plug valves shall be wench or gear operated.
[Wench operated val ves shall have a 50 mm square adaptor securely fastened
to the valve stem] Maxi num al | owabl e operating torque in Newton-neter

shall be limted to:

Nom nal Val ve Size Tor que
(m ( Newt on- net er)
[20] [25] [40] [50] [ 34.00]
[80] [100] [47.60]
[ 150] [200] [300] [ 95. 20]

2.4.1.2 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 R R O R

NOTE: Use reduced bore (65 percent area mni num
val ves when resultant pressure drop is permssible;
otherwi se, use full bore (95 percent area) 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 R O R

UNI 6884 or UNI 9734. Provide valve body material of carbon steel for
installation on steel pipe, and ductile iron for installation on plastic
pi pe. Valves installed on buried steel piping shall have butt wel ding
ends. Valves with wel ded ends shall be designed to permt replacenent of
seats and seals without renoving the valve body fromthe line. Valves
shall be [full bore] [reduced bore] type. Mnimmbore size for [ful
bore] [reduced bore] valves shall be [95] [65] percent of the interna
cross sectional area of pipe of the sane nom nal dianeter. Valves used on
buri ed PE mai ns shall have nechanical joint ends [except where flanged ends
are indicated]. [Valves not on buried piping shall have ends as indicated].
Bal | val ves shall be wrench or gear operated. [Wench operated val ves
shal | have a 50 nm square adaptor securely fastened to the valve stem]
Maxi mum al | owabl e operating torque in Newon-neter shall be limted to

Nom nal Val ve Size Tor que
(my) (Newt on-net er)

[20] [25] [40] [50] [ 34.00]

[80] [100] [47.60]

[ 150] [ 68.00]

[ 200] [300] [ 95. 20]

2.4.1.3 Bel ow Ground Pol yet hyl ene Val ves
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D.M 24/11/84. Provide PE valves conformng to UNl 9245 only with
under ground PE pi pi ng.

2.4.1.4 Eart hquake Automatic Gas Shutoff Val ve
The val ve may be either pendulumor ball construction with renote actuator

2.4.2 Gas Main Regul ator Station

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: Pressure regulators are necessary at al

poi nts where design requires reduction in or

regul ation of pressure. \Wen gas pressure
regulators are required for a specific project, al
necessary equi pnent should conply with the
requirenents of the |local gas conpany and this

par agraph should be so revised as necessary. A
detail of each regulator installation should be
shown on the drawi ngs and the followi ng data shoul d
be provided for each regulator: flowrate, type and
specific gravity of the gas inlet and outl et
pressures, accuracy of control and size of

connecti 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

I ncl udes regul ator valve, relief valve, strainer, regulator by-pass piping,
and plug or ball type shut-off valves as indicated. Regulator station

pi ping and piping fromburied gas lines to the regulator station shall be
steel piping as specified for gas distribution main piping. Regulator
station piping, fittings and val ves shall be welded joint [except where
[flanged] [and] [threaded] joints are indicated]. Pipe and equi pnent
supports shall be of non-conbustible material. Regulator station shall be
| ocated [in an underground vault] [aboveground] as indicated.

2.4.2.1 Regul at or Val ve

Steel or ductile-iron body, flanged ends for sizes 65 nmand | arger and

t hreaded ends for sizes 50 nmand snaller. Regulator valve shall conform
to indicated size, capacity, and reduction of indicated pressure

requi renents. Provide overpressure protection to prevent gas pressure from
exceedi ng the indicated value in accordance with D.M 24/ 11/ 84.

2.4.2.2 Pressure Relief Valve

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

NOTE: Delete the bracketed portion of this

par agraph which is not applicable to the gas
pressure of the system being designed. See the
first note of this section for the definition of
system pressure cl ass.

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

Provide to prevent gas pressure from exceedi ng the indicated val ue, have
sufficient capacity to prevent overpressuring the system and be adjusted
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to ensure that [a pressure increase shall not cause unsafe operation of
connected and properly adjusted gas utilization equipnent in a | ow pressure
di stribution systen] [maxi mum pressure shall not exceed maxi mum al | owabl e
operating pressure plus 41 kPa (gage) in a high pressure systen]. Each
pressure relief valve shall neet the performance standards set forth in
D.M 24/11/84, and shall be steel or cast iron

2.4.2.3 St r ai ner

Provide to renove particulate matter fromthe gas stream and have a steel
or cast iron housing with a renovable stainless steel strainer basket with
a nmesh sized to renpve particles that would interfere with regul ator val ve
operation.

2.4.3 Val ve Boxes

Provi de each valve on buried piping with a plastic or cast-iron valve box
of a size suitable for the valve. Valve box shall have a round cover with
the word "Gas" cast on it. Valve boxes shall be provided with | ock-type
covers that require a special wench for renoving. Each cast-iron box
shal | be given a heavy coat of bitum nous paint.

2.4. 4 Drips

Install at |ow points where indicated. Conformto details indicated or
provi de conmmercial units of the sanme capacity and type as those indicated.

2.5 GAS SERVI CE LI NE VALVES AND ACCESSORI 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 O R

NOTE: When gas nain val ve paragraphs are not
included in the job, include the applicable
i nformati on fromthose paragraphs in this paragraph

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

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: When valves are to be installed in PE pipe or
tubing, the project drawi ngs shall include a detai
showi ng the anchors to be installed and the

techni que to be used to ensure that no turning
torque is inposed on the pipe.

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

2.5.1 Val ves

Provide plug or ball valves for service lines as specified for gas main
val ves.

2.5.2 Val ve Boxes for Curb Cocks

Provi de each valve on buried piping with a valve box as specified for gas
mai n val ves.

2.6 CASI NG PI PE
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UNI 8863/ FA-1, UNl EN 10240. Coat as specified in paragraph entitled
" Shop- Appl i ed Coatings for Buried Steel Pipe and Fittings."

2.7 BURI ED WARNI NG AND | DENTI FI CATI ON TAPE

Provi de detectable aluminumfoil plastic backed tape or detectable magnetic
pl astic tape manufactured specifically for warning and identification of
buri ed piping. Tape shall be detectable by an electronic detection
instrunment. Provide tape in rolls, 80 nmm nimumw dth, col or coded for
the utility involved with warning and identification inprinted in bold
black letters continuously and repeatedly over entire tape length. Warning
and identification shall read "CAUTI ON BURI ED GAS DI STRI BUTI ON PI PI NG' -
"ATTENZI ONE, | MPI ANTO | DRI CO PREI SOLATO | NTERRATO SOTTOSTANTE" or simlar
wordi ng. Use pernmanent code and letter coloring unaffected by noisture and
ot her substances contained in trench backfill materi al

PART 3 EXECUTI ON

3.1 LOCATI ON OF GAS LI NES

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: \Where appropriate (under a subparagraph to be
entitled "Pi pe Anchorage"), special requirenents
such as use of concrete coating to provide negative
buoyancy in areas of flooding or tie rods attached
to anchors in areas of erosion or unstable soils,
should be witten into the specifications for the
proj ect.

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

Do not install gas piping in the sane trench with other utilities. The
m ni mum hori zontal cl earance between gas pipe and parallel utility pipe
shall be 610 mm Do not install gas pipe through catch basins, vaults,
manhol es or simlar underground structures.

3.2 VER FI CATI ON OF CONDI Tl ONS

Pi pe, fittings, valves and accessories will be carefully inspected by the
Contracting O ficer or the Contracting Oficer's authorized representative
before and after installation and those found defective will be rejected.
Pi pe and fittings shall be free fromfins and burrs. Before being placed
in position, clean pipe, fittings, valves, and accessories and nmaintain in
a clean condition.

3.3 | NSTALLATI ON OF PI PELI NES

3.3.1 Pi pe Layi ng and Jointing
Provi de proper facilities for |lowering sections of pipe into trenches. Cut
pi pe accurately to neasurenents established at the site and work into place
wi t hout springing or forcing. Replace pipe or fittings that do not all ow

sufficient space for proper installation of jointing material wth pipe or
fittings of proper dinmensions. Gade pipe in straight lines, taking care
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to avoid the formation of dips and | ow points. Support pipe at proper

el evation and grade, taking care to secure firmand uniformsupport. Wod
support blocking will not be permitted. The full length of each section of
pipe and all fittings shall rest solidly on the pipe bed, with recesses
excavated to accommpdate joints and couplings. Provide anchors and
supports where indicated. Mke provision for the expansion and contraction
of pipe lines as indicated. Keep trenches free of water until joints have
been nade. C ose open ends of pipe tenmporarily with wood bl ocks or plastic
end cl osures at the end of each work day. Gas nmmins shall have a m ni num
earth cover of 760 mm except that in rock excavation, mninmumearth cover
shall be 610 nm

. 3.2 Buried Warning and ldentification Tape

Provi de tape as specified. Install 200 mmto 300 nm above pipeline and
termnate 75 mmto 100 nm above grade.

.3.3 Connections to Existing Pipelines

When it is necessary to nake connections to |live gas mmins, use pressure
tight installation equipnent. Connections shall be nade in accordance with
D.M 24/11/84 and all the | atest updated revisions.

.3.4 Install ati on Beneath Railroad R ght-of -\Way

VWer e pipeline passes under the right-of-way of a commercial railroad,
installation shall be in accordance with recommendati ons of the rail road.

.3.5 Installation of Valves for Gas Mins

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 valves are to be installed in PE pipe or
tubing, the project drawi ngs shall include a detai
showi ng the anchors to be installed and the

techni que to be used to ensure that no turning
torque is inposed on the pipe.

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

Install valves in accordance with applicable installation requirenents
specified in DM 24/11/84 and all the | atest updated revisions and as
indicated. Install valve stens on buried piping vertically with a m ni num
of 200 mmclearance fromstemtop to finished grade. Valves installed in
PE pi ping shall be restrained as indicated so that no turning torque is
transmtted to the pipe

.3.6 Speci al Requirenents for Steel Gas Main Piping Installation

Install pipelines as specified herein and in accordance with the applicable
requirenents of DM 24/11/84 and all the | atest updated revisions.

.3.6.1 Eart hwork for Steel Gas Main Piping

Eart hwork shall be in accordance with Section 02302, "Excavation
Backfilling, and Conpacting for Wilities." Enploy hand excavation within
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1500 nm of existing gas pipelines or other underground structures. Do not
damage pi pe coating during earthwork operations.

3.3.6.2 Steel Gas Main Piping Joints

Weld joints unl ess otherwi se [specified] [or] [indicated]. Make wel ded
joints in accordance with DM 24/11/84 and UNI EN 288-1/ Al and UNI EN
288-2/ Al. Welders qualifications, welding procedures and wel d exam nations
shall be in accordance with UNI EN 288-1/Al and UNI EN 288- 2/ Al.

Insulating joints installed underground shall be accessible. [Mke flanged
joints up tight, taking care to avoid undue strain on valves, fittings, and
ot her accessories. Align bolt holes for each flanged joint. Instal
full-size bolts for bolt holes; installation of undersized bolts to make up
for msalignment of bolt holes or for other purposes will not be permtted.
Adj oi ning flange faces shall not be out of parallel to such degree that
flanged joi nt cannot be nmade gas-tight w thout overstraining the flange.
Faces of flanges and bolt and nut bearing areas shall be clean and snpoth.
Repl ace flanged pipe or fittings whose di nensions do not allow for making a
proper flanged joint as specified herein with one of proper dinensions.]

[ Make up joints between ferrous and nonferrous netallic piping with
insulating fittings.] [Threaded joints shall have tapered threads, evenly
cut, and be nade with Underwiter's Laboratories approved graphite conpound

for gas service or with polytetrafluoroethylene tape , applied to the male
threads only. After cutting and before threadi ng, ream pi pe and renove
burrs. Calking of threaded joints to stop or prevent |leaks will not be
permtted.]

3.3.7 Speci al Requirenments for PE Gas Main Piping Installation

Install pipelines as specified herein and in accordance with the applicable
requirenents of DM 24/11/84 including all the |atest updated revisions
and UNI 9032/ FA- 1.

3.3.7.1 Pl acenent

Mai ntain a mni num of 305 nm cl earance between PE pi pe and heating system
piping. Install a 3.5 nmdianeter copper tracer wire with buried PE pipe
to facilitate location with an electronic detector. Install wire 205 to
305 nm above pipeline and termnate 76 to 102 nm above grade. Do not wap
Wi re around pipe.

3.3.7.2 Eart hwork for Plastic Gas Main Piping

Eart hwork shall be in accordance Section 02302, "Excavation, Backfilling,
and Conpacting for Uilities" and DM 24/11/84, UN 9032/ FA-1. \Were
practicable, plastic pipe and tubing shall be under an internal pressure of
103 kPa (gage) during backfill operations. Enploy hand excavation within
1500 nm of existing gas pipelines or other underground structures.

3.3.7.3 Pl astic Gas Main Piping Joints

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 I

NOTE: When PE pipe is required for the project and
adhesive or heat fusion joints are to be nade at
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tenperatures | ess than 10 degrees C, reference
shoul d be made to the specifications and techniques
recommended by the manufacturer of the pipe and
fittings for low tenperature installation. The
manuf acturer's specifications should be incorporated
as part of the detailed project specifications.

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

Make joints for PE pipe or tubing and fittings in accordance with D.M
24/ 11/ 84 and the recommendati ons of the manufacturer of the pipe or tubing
and fittings.

.3.8 Speci al Requirenents for Gas Service Piping Installation

Work shall include the connection to the building piping where the building
pi pi ng has been installed. Were building piping has not been installed,
termnate service lines with a tenporary cap approxi mately 1500 nmfromthe
building line at a point directed by the Contracting O ficer or the
Contracting Oficer's authorized representative.lInstallation shall be in
accordance with the applicable requirenents of DM 24/11/84 and all the

| atest updated revisions. [Installation of PE pipe or tubing shall further
be in accordance with the applicable requirenents of DM 24/11/84.]

M ni mum earth cover for service lines shall be 610 mMmmin streets or roads

and 305 mmin private property. Install an electrically conductive No. 10
gage wire with buried PE pipe or tubing to facilitate location with an
el ectronic detector. Install wire 150 to 205 nm above service |ine and

termnate 76 to 102 mm above grade. Do not wap wre around pipe.
.3.8.1 Eart hwork for Gas Service Piping

Eart hwork shall be in accordance with Section 02302, "Excavation
Backfilling, and Conpacting for Wilities" [, and for PE pipe or tubing the
applicable requirements of DM 24/11/84]. Enpl oy hand excavation within
1500 nm of existing gas pipelines or other underground structures. |[PE
tubing may also be laid by the plowin technique. The plowin technique of
| ayi ng tubing shall be acconplished by approved equi pnent especially
designed for this type of work. The equi pnent shall have a vibratory plow,
feed chute, soft rubber tubing cushion guide, and a tubing reel. The

vi bratory plow shall be capable of cutting a slit in the ground of width
consistent with the size of the tubing and of depth to have the specified
depth of cover over the tubing when laid. The unit shall be capable of
feeding the tubing and the warning tape into the ground to the specified
depth, without kinking. The reel shall be of a dianeter appropriate for
the tubing and shall operate snoothly. In the event the tubing breaks or
ki nks, the kink shall be cut out and a joint as herein specified for the
materi al shall be nade.]

.3.8.2 Servi ce Connecti ons

Make service connections at the top of the main, whenever the depth of the
main is sufficient to allow top connections. Wen service connections
cannot be nmade at the top of the nain, they shall be made on the side of
the main as close to the top as possible. Service connections shall not be
made | ower than the horizontal nidpoint of the gas main. Install service
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connections in accordance with the applicable requirements of DM 24/11/84.
3.3.8.3 Gas Service Piping Joints

a. Steel Pipe: Mke joints for steel service line piping as
specified for steel distribution nain piping.

b. PE Pipe or Tubing: Make joints for PE pipe or tubing and fittings
in accordance with DM 24/11/84 and the reconmendati ons of the
manuf acturer of the pipe or tubing and fittings.

3.3.8.4 Val ve Installation on PE Service Lines

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

NOTE: When valves are to be installed in PE pipe or
tubing, the project drawi ngs shall include a detai
showi ng the anchors to be installed and the

techni que to be used to ensure that no turning
torque is inposed on the pipe.

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

Restrain curb cocks installed on PE service lines as indicated so that no

turning torque can be transnmitted to the pipe. Support curb boxes as
i ndi cat ed.

3.4 PROTECTI ON AGAI NST CORRCSI ON (FI ELD APPLI ED)

3.4.1 Corrosion Protection Systens

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

NOTE: A prelimnary field survey of the area in

whi ch the gas distribution systemis to be installed
shal|l be nade to determ ne the requirenent for a
cathodic protection systemfor netal gas piping and
to obtain data on which to base the type and design
of a cathodic protection systemif required. The
survey shall be acconplished as outlined in M L-HDBK
1004/ 10, "Cathodic Protection," and shall be

revi ewed by the EFD cat hodic protection specialist
for verification of the results and recomendati ons.
When existing piping is abandoned, renoved, or
replaced with plastic pipe, indicate nodifications
required to the existing cathodic protection system
and specify testing to ensure continuity of the
system

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

Buried netallic gas pipe, fittings, and accessories installed on gas

di stribution systens shall be shop coated as specified [and cathodically
protected as specified in Section [13110, "Cathodic Protection By Galvanic
Anodes"] [13111, "Cathodic Protection by Inpressed Current"]]. Valves and
other nmetallic conponents installed on buried plastic piping shall also be
shop coated [and cathodically protected]. Paint netallic piping, fittings,
and accessories aboveground and in vaults. Electrically isolate netallic
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pi pe from other underground netallic structures, including netallic
casings. After conpleting pressure tests, wap joints and damaged areas of
shop coatings with plastic tape as specified in paragraph entitled
"Application of Plastic Tape," or coat using material and procedures
recommended by the nmanufacturer of the pipe shop-coating.

. 4.2 Application of Plastic Tape

Apply plastic tape in the field to pipe joints and danaged areas of
coatings. The joint area to be taped shall be clean and free of burrs and
rust. Smooth down or cut away damaged coating if not firnmly bonded to the
pipe. Wap spirally with a two-1ayer w appi ng system overlapping the
coating surface at least 76 nm Initially stretch the tape sufficiently to
conformto the surface to which it is applied, using one |ayer half-Iapped
for tape 50 mMmor less in width, or one |ayer |apped at least 25 mmfor
tape nmore than 50 mmwi de. Apply a second | ayer |apped as above, with a
tension as it cones off the roll, and press to conformto the shape of the
conponent .

. 4.3 Coal Tar Base Coating
Apply in accordance with the nanufacturer's witten instructions.
4.4 Pai nti ng

Exposed netal gas piping, valves, and other accessories not specified as
bei ng shop coated or otherwi se finished shall be painted as specified in
Section 09900, Paints and Coatings." Touch up damaged shop coatings as
required to restore themto original finish.

.4.5 Installation of Insulating Fittings

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: Lightning arrestors or grounding cells should
be installed in those projects where aboveground
pi pe may be subject to excessive induced current and
where the current mght junp the insulating gap.

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

No deflection will be allowed in insulated mechanical joints. [Protect

i nsul ating joints connecting aboveground piping to buried, cathodically
protected piping with [lightning arrestors] [zinc grounding cells]
installed where indicated.] [[Lightning arrestors] [Zinc grounding cells]
shall conformto applicable Italian Electrical Commttee (CEl).]

.5  ABANDONED GAS LI NES

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

NOTE: Show on the project dranwings: Gas lines to
be abandoned, points of disconnect fromthe gas
supply source, above-grade val ves, risers, and vault
and vault boxes.

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
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3.

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 O R

NOTE: |If the existing transmi ssion or distribution
systemis cathodically protected, indicate on the
drawi ngs nodifications required to maintain
continuity of the cathodic protection system when
existing lines are abandoned in place or abandoned
and renoved. Add specification text as required to
address the nodifications in this Section or in
Sections 13110, "Cathodic Protection by Gl vanic
Anodes," or 13111, "Cathodic Protection by Inpressed
Current" as appropriate.

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

5.1 Li nes Abandoned in Pl ace

Physical |y di sconnect |ines abandoned in place fromall sources of gas and
purge or fill abandoned lines with water or other inert material. Air or
inert gas nay be used for purging. Purging shall continue until it has
been determ ned that the volume of gas or |iquid hydrocarbons remaining in
the system poses no potential hazard. After purging is conplete or system
is filled with water, cap or plug all open ends.

.5.1.1 Servi ce Lines

Service |ines abandoned from an active main shall be di sconnected as cl ose
to the main as practicabl e.

.5.1.2 Above- Grade Val ves, Risers, and Vaults and Val ve Boxes

Al valves left in an abandoned |ine shall be closed. Al above-grade

val ves, risers, and vault and val ve box covers shall be renoved; vault and
val ve box voids filled with suitable conpacted material; and surface
finished to match existing conditions.

.5.2 Li nes Abandoned and Renopved

Di sposition of material renoved shall be in accordance with Section 02220,
"Site Demolition."

.6 FI ELD QUALI TY CONTRCL

Do not coat, bury, cover or conceal joints and fittings until they have
been inspected, tested and approved.

.6.1 Met al Wl di ng | nspection

I nspect for conpliance with UNI |1SO 3419. Replace, repair, and then
re-inspect defective welds.

.6.2 Pressure Tests

Use test pressure of 1.5 tines nmaxi mum working pressure, but in no case
| ess than 345 kPa. Do not test until every joint has set and cool ed at
| east 8 hours at tenperatures above 10 degrees C. Test systemgas tight in
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3.

accordance with UNI 9034, UNI 9165/ Al/A2. Use clean dry air or inert gas,
such as nitrogen or carbon dioxide, for testing. Systens which nay be
contam nated by gas shall first be purged as specified. Make tests on
entire systemor on sections that can be isolated by valves. After
pressurization, isolate entire piping systemfromsources of air during
test period.

Mai ntain test pressure for at |least 8 hours between tinmes of first and | ast
readi ng of pressure and tenperature. Take first reading at |east one hour
after test pressure has been applied. Do not take test readings during
rapi d weat her changes. Provide tenperature same as actual trench

condi tions.

There shall be no reduction in the applied test pressure other than that
due to a change in anbient tenperature. Allow for anbient tenperature
change in accordance with the relationship PF + 100 = (P1 + 100) (T2 + 273)
[ (T1 + 273), in which "T" and "PF" represent Celsius tenperature and gauge
pressure, respectively, subscripts "1" and "2" denote initial and fina
readi ngs, and "PF" is the calculated final pressure. |If "PF" exceeds the
nmeasured final pressure (final gauge reading) by 5.0 kPa or nore, isolate
sections of the piping system retest each section individually, and apply
a solution of warm soapy water to joints of each section for which a
reduction in pressure occurs after allow ng for anbient tenperature change.

Repair |eaking joints and repeat test until no reduction in pressure
occurs. In performng tests, use a test gauge calibrated in 5 kPa
increments and readabl e to 400 kPa.

.6.3 Testing of Pipe Coatings

Check coated pipe for discontinuities in the coating with use of an

el ectrical holiday detector at 10,000 volts prior to lowering into trench
Repair holidays in the pipe coating in accordance with paragraph entitled
"Application of Plastic Tape."

.6.4 Pi pi ng Strength and Ti ght ness Tests

Test gas distribution systempiping for leaks with air at 690 kPa (gage)
after construction and before being placed in service. D sconnect piping
under test fromlive gas piping systens. Were possible, test nmain and
service pipe as a unit. Service |line connections and pipe joints which are
not included in the pressure test shall be given a | eakage test at nornal
operating pressure after the piping systemis placed in operation

Mai ntain a permanent witten record of pressure test perforned.

.7 PURG NG LI NES

After conpleting pressure tests, and before testing a gas contani nated
line, purge line with nitrogen at junction with main line to renove all air
and gas. Clear conpleted line by attaching a test pilot fixture at capped
stub-in line at building |ocation and let gas flow until test pilot
ignites. Procedures shall conformto UNI 9165/ Al/ A2.

8 FI NAL CLEAN- UP
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Upon conpl etion of the work, renpbve and di spose of excess spoil and | eave
the areas in a clean condition. Restore service line trenches as nearly as
possi ble to the original appearance and condition.

-- End of Section --
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