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SECTI ON 33 51 15

NATURAL- GAS / LI QUI D PETROLEUM GAS DI STRI BUTI ON
02/16
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NOTE: This gui de specification covers the

requi rements for natural or nmanufactured gas

di stribution systens designed in accordance wth
ASME B31.8, or Liquified Petroleum Gas (LPG

Di stribution systens designed in accordance with
NFPA 58.

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

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

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR.
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PART 1 GENERAL

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: This guide specification may be used for
speci fying liquefied petroleumgas (LPG if the
followi ng nodifications are nade:

a. Delete all references to fiberglass and add the
followi ng to paragraph "Pol yet hyl ene Pi pe, Tubi ng,
Fittings and Joints" in PART 2: Pol yethyl ene pipe,
tubing, and fittings are recomended by the

manuf acturer for use with LPG

b. Require, where applicable, the LPG distribution
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systemto be in accordance with NFPA 58, Storage and
Handl i ng of Liquefied Petrol eum Gases, instead of
ASME B31. 8.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

1.1 SUMMARY

The gas distribution systemincludes natural gas piping and appurtenances
frompoint of connection with existing system to a point approximtely
[1500] [___ ] mMm[5] [ ] feet fromthe [facility] [facilities].
Section 31 10 00 CLEARING FOR CIVIL WORKS, applies to this section unless
ot herw se specified.

1.2 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.

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

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

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

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

*% *% *% *% *% *% *% *% *% *% *% *%%

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

AMERI CAN GAS ASSCCI ATI ON ( AGA)

AGA ANSI B109.1 (2000) Di aphragm Type Gas Di spl acenent
Meters (Under 500 cubic ft./hour Capacity)

AGA ANSI B109. 2 (2000) Di aphragm Type Gas Di spl acenent
Meters (500 cubic ft./hour Capacity and
Over)

AGA ANSI B109. 3 (2000) Rotary-Type Gas Displacenent Meters

AGA ANSI B109. 4 (2016) Sel f-Operated D aphragm Type

Natural Gas Service Regul ators for Nom na
Pi pe Size 1¥%inches (32 nm and Smal |l er
with Qutlet Pressures of 2 psig (13.8 kPa)
and Less

AGA XR0603 (2006; 8th Ed) AGA Plastic Pipe Manual for
Gas Service
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API

API

API

ASCE

AWM

AWM

ASME Bl1. 20.1

ASME BLl. 20. 2M

ASME

ASME

ASME

ASME

ASME

ASME

ASME

AMERI CAN PETROLEUM | NSTI TUTE (API)

Spec 5L

Spec 6D

Std 1104

(2012; ERTA 2015) Specification for Line
Pipe

(2014; Errata 1-2 2014; Errata 3-6 2015;
ADD 1 2015; ADD 2 2016; Errata 7-8 2016;
Errata 9 2017) Specification for Pipeline
and Pi pi ng Val ves

(2013; Errata 1-3 2014; Addendum 1 2014;
Errata 4 2015; Addendum 2 2016) Wel di ng of
Pi peline and Rel ated Facilities

AMERI CAN SOCI ETY OF ClVIL ENG NEERS (ASCE)

25-16

(2016) Earthquake-Activated Automatic Gas
Shut of f Devi ces

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWM

C203

C213

(2008) Coal -Tar Protective Coatings and
Li nings for Steel Water Pipelines - Enanel
and Tape - Hot- Applied

(2015) Fusi on-Bonded Epoxy Coating for the
Interior and Exterior of Steel Water
Pipelines

ASME | NTERNATI ONAL ( ASMVE)

B16. 11

B16. 21

B16. 34

B16. 39

B16. 40

B16. 5

B16. 9

(2013) Pipe Threads, General Purpose (Inch)

(2006; R 2011) Pipe Threads, 60 Deg.
General Purpose (Metric)

(2016) Forged Fittings, Socket-Wl ding and
Threaded

(2011) Nonnetallic Flat Gaskets for Pipe
Flanges

(2017) Valves - Flanged, Threaded and
Wl di ng End

(2014) Standard for Malleable Iron
Thr eaded Pi pe Unions; C asses 150, 250,
and 300

(2013) Manual ly Operated Thernopl astic Gas
Shutoffs and Valves in Gas Distribution
Systems

(2017) Pipe Flanges and Fl anged Fittings
NPS 1/2 Through NPS 24 Metric/lnch Standard

(2012) Standard for Factory-Made W ought
Steel Buttwelding Fittings
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ASME

ASME

ASME

B31. 8

BPVC SEC VI1l D1

PTC 25

(2014; Suppl enent 2014) Gas Transm ssion
and Distribution Piping Systemns

(2015) BPVC Section VIII-Rules for
Construction of Pressure Vessels Division 1

(2014) Pressure Relief Devices

ASTM | NTERNATI ONAL (ASTM

ASTM A181/ A181M

ASTM A333/ A333M

ASTM A53/ A53M

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ANS|

CSA/ AM ANSI

D2513

D2683

D2774

D3261

D3308

F1802

F2138

F2786

CSA GROUP (CSA)

LC 1/ CSA 6. 26

Z21. 93/ CSA 6. 30

(2014) Standard Specification for Carbon
St eel Forgings, for General -Purpose Piping

(2016) Standard Specification for Seaml ess
and Wl ded Steel Pipe for Low Tenperature
Service and Qther Applications with

Requi red Not ch Toughness

(2012) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seam ess

(2014; E 2014) Thernopl astic Gas Pressure
Pi pe, Tubing, and Fittings

(2014) Standard Specification for
Socket - Type Pol yet hyl ene Fittings for
Qutside Dianmeter-Controlled Pol yethyl ene
Pi pe and Tubi ng

(2012) Underground Installation of
Ther nopl astic Pressure Piping

(2016) Standard Specification for Butt
Heat Fusion Pol yethylene (PE) Plastic
Fittings for Polyethylene (PE) Plastic
Pi pe and Tubi ng

(2012; R 2017) PStandard Specification for
TFE Resin Skived Tape

(2015) Standard Test Method for
Performance Testing of Excess Flow Val ves

(2012; R 2017) Standard Specification for
Excess Fl ow Val ves for Natural Gas Service

(2010) Standard Practice for Field Leak
Testing of Polyethylene (PE) Pressure

Pi pi ng Systens Using Gaseous Media Under
Pressure (Pneumatic Leak Testing)

(2018) Fuel Gas Pi ping Systens Using
Corrugated Stainless Steel Tubing (CSST)

(2013) Excess Flow Valves for Natural and
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LP Gas with Pressures up To 5 psig

MANUFACTURERS STANDARDI ZATI ON SCCI ETY OF THE VALVE AND FI TTI NGS

| NDUSTRY ( MSS)

M5S SP-110

M5S SP- 25

M5S SP-72

M5S SP-78

(2010) Ball Valves Threaded,
Socket - Wl di ng, Sol der Joint, G ooved and
Fl ared Ends

(2013) Standard Marking System for Val ves,
Fittings, Flanges and Uni ons

(2010a) Ball Valves with Flanged or
Butt-Wel ding Ends for General Service

(2011) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends

MASTER PAI NTERS | NSTI TUTE (MPI)

MPI 10

MPI 11

MPI 119

MPI 9

(2012) Latex, Exterior Flat (MPI G oss
Level 1)

(2012) Latex, Exterior Sem -d oss, MI
G oss Level 5

(2012) Latex, Exterior, doss (MPI doss
Level 6)

(2012) Al kyd, Exterior doss (MPI d oss
Level 6)

NACE | NTERNATI ONAL ( NACE)

NACE SP0185

NACE SP0274

(2007) Extruded Polyol efin Resin Coating
Systens with Soft Adhesives for
Under ground or Subnerged Pipe

(1974; R 2011) High Vol tage El ectrical
I nspection of Pipeline Coatings

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

NFPA 54

NFPA 58

(2018) National Fuel Gas Code

(2017; ERTA 17-1) Liquefied Petrol eum Gas
Code

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC 7/ NACE No. 4

SSPC Pai nt 25

SSPC SP 1

SSPC SP 3

(2007; E 2004) Brush-Of Blast C eaning
(1997; E 2004) Zinc Oxide, Alkyd, Linseed
Ol Prinmer for Use Over Hand C eaned
Steel, Type | and Type I

(2015) Sol vent d eani ng

(1982; E 2004) Power Tool C eaning
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SSPC SP 6/ NACE No. 3 (2007) Conmerci al Bl ast d eaning
U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

49 CFR 192 Transportation of Natural and Ot her Gas by
Pi peline: M nimm Federal Safety Standards

UNDERWRI TERS LABORATORI ES (UL)

UL FLAMVABLE & COVBUSTI BLE (2012) Fl ammabl e and Conbusti bl e Liquids
and Gases Equi pnent Directory

1.3 SUBMITTALS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the subnittal
is sufficiently inmportant or conplex in context of

t he project.

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

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

Use the "S" classification only in SD-11 C oseout
Subnmittals. The "S" following a submittal item

i ndi cates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

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

*% *% *% *% *% *% *% *% *%%

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval . ][information only. Wen used, a designation following the "G
designation identifies the office that will review the submittal for the
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1.

1.

1.

Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

4.

4.

1

1.

SD- 02 Shop Drawi ngs
Pi pe, Fittings, and Associated Materials

SD- 03 Product Data

Materials and Equipnent; ¢, [ 1]
Spare Parts; ([, [ 11
Pi pe and Accessory Coatings; C[, [___ 1]

SD- 05 Design Data
Connections to Existing Lines; ¢, [ 11
Connection and Abandonnent Plan; ¢, [__ 1]
SD-06 Test Reports
Pressure and Leak Tests
SD-07 Certificates
Wel der's training, qualifications and procedures
Joi nting of Polyethyl ene Piping
Uility Wrk
SD- 08 Manufacturer's Instructions
EFV Design and Installation Cuide
CSST Installation Cuide

SD-10 Operation and Mai ntenance Data

Gas Distribution System and Equi pnent Operation; ¢, | 11
Gas Distribution System Mai ntenance; C[, [ 11
Gas Distribution Equi pnrent Mintenance; C[, | 1]

QUALI TY ASSURANCE
Qualifications
1 Wel di ng Gener al
Subrmit a certificate of Welder's training, qualifications and procedures,
in conformance with APl Std 1104, for netal along with a Iist of nanes

and identification synbols of performance qualified welders and wel di ng
operators.

SECTION 33 51 15 Page 10



b. Welding and nondestructive testing procedures for pressure piping are
specified in Section 40 05 13.96 WVELDI NG PROCESS PI PI NG

c. Weld structural nenbers in accordance with Section 05 05 23. 16
STRUCTURAL WVELDI NG

.4.1.2 Joi nting of Pol yethyl ene Piping

a. Join piping by perfornmance qualified PE joiners, qualified by a person
who has been trained and certified by the nanufacturer of the pipe,
usi ng manufacturer's pre-qualified joining procedures in accordance
with  AGA XR0603. Inspect joints by an inspector qualified in the
j oi ni ng procedures being used and in accordance with AGA XR0603.

Wel ders training, qualifications and procedures, (nmetal and PE) incl udes
use of equiprment, explanation of the procedure, and successfully naking
joints which pass tests specified in AGA XR0603.

b. Subnmit a certificate of qualified jointing procedures, training
procedures, qualifications of trainer, and training test results for
joiners and inspectors. Notify the Contracting Oficer at |east [24]

[ ] hours in advance of the date to qualify joiners and inspectors.

.4.2 Pre-Install ati on Conference
.4.2.1 Shop Draw ngs

Submit shop drawings, within [30] [__ ] days of contract award
containing conplete schematic and pi ping diagrans and any ot her details
required to denonstrate that the system has been coordinated and functions
properly as a unit. Show on the draw ngs proposed | ayout and anchorage of
the system and appurtenances, and equi prent relationship to other parts of
the work including clearances for maintenance and operation

.4.2.2 Connecti ng and Abandonnent Pl an

Subnmit witten notification of the method and schedul e for naking
connections to existing gas lines, to the Contracting Officer at |east 10
days in advance. Include gas line tie in, hot taps, abandonment/renoval or
demolition, purging, and plugging as applicable in conformance with

ASME B31.8 Include in submittal [connections to existing |ines][connection
and abandonnent plan].

.5 DELI VERY, STORAGE, AND HANDLI NG
.5.1 Del i very and Storage

I nspect materials delivered to the site for danmage, and store with a

m ni mum of handling. Store naterials on site in enclosures or under
protective coverings. Store plastic piping under cover out of direct
sunlight. Do not store materials directly on the ground. Keep inside of
pipes and fittings free of dirt and debris.

.5.2 Handling
Handl e pi pe and conponents carefully to ensure a sound, undanaged
condition. Take particular care not to danage pipe coating. Repair

damaged coatings to original finish. Do not place pipe or material of any
kind inside another pipe or fitting after the coating has been applied,

SECTION 33 51 15 Page 11



except as specified in paragraph | NSTALLATION. Handle steel piping with
coal -tar enanel coating in accordance with AWM C203, and fusi on-bonded
epoxy coatings per AWM C213. Handle plastic pipe in conformance with
AGA XR0603.

.5.3 Corrugated Stainless Steel Tubing (CSST)

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Delete this paragraph is CSST is not used in
t he project.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Handl e, transport and store CSST tubing on the wooden spool or shi pping
cont ai ner provided by the manufacturer. Ensure tubing ends are capped
during transportation and storage to minimze dirt and noisture entry.
Di scard any tubing segnent and fitting that has been danaged.

.6 EXTRA MATERI ALS

Submit spare parts data for each different item of equi pment and materi al
specified, after approval of the detail shop drawi ngs and not |ater than

[ ] nmonths prior to the date of beneficial occupancy. Include in the
data a conplete list of parts and supplies, with current unit prices and

source of supply.

PART 2 PRODUCTS

2.

1 PI PE, FITTINGS, AND ASSCCI ATED MATERI ALS

Provide only nmaterials that are allowed by 49 CFR 192 for the specified
installation.

Provide material s and equi prent which are the standard products of a

manuf acturer regularly engaged in the manufacture of the products and that
essentially duplicate itens that have been in satisfactory use for at |east
2 years prior to bid opening. Asbestos or products containing asbestos are
not allowed. Provide witten verification and point of contact for a
supporting service organization that is, in the opinion of the Contracting
O ficer, reasonably convenient to the site. Mark all valves, flanges, and
fittings in accordance with MSS SP-25. Subnit a conplete list of materials
and equi pnent, including nmanufacturer's descriptive and technica
literature, performance charts and curves, catalog cuts, and installation
instructions, including, but not limted to the foll ow ng:

Dielectric Waterways and Flange Kits.
Enmer gency Gas Supply Connecti on.
Fittings

Pi pi ng

Pi pe and Accessory coatings

Pressure Reduci ng Val ves.

Meters

Regul at ors.

Shut - of f Val ves

i1 ] Earthquake Actuated Autonmatic Gas Shut-off System
conform ng to ASCE 25-16.

k. Excess flow val ve

TFemTmoeanop
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2.

2.

1.1 St eel Pipe

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

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

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

APl Spec 5L, Grade [A, ] B, or X42, [ASTM A53/ A53V, Grade A or B], |

ASTM A333/ A333N, Grade A or B], Schedule 40. Steel pipe and fittings
installed bel ow grade or in contact with the soil nust be protected from
corrosion by a suitable coating and cathodic protection system Paint pipe
and fittings installed aboveground. Provide butt weld wought stee
fittings, conform ng to ASME B16.9, Schedule 40. Provide forged stee
socket weld and threaded fittings , conforming to ASME B16.11. Verify that
pi pe wal |l thickness conforns to ASME B31.8 for |arger sizes and high
pressures.

1.2 Smal | Fittings

For sizes 40 mm 1-1/2 inches and snaller, provide fittings conformng to
ASME B16. 11.

.1.3 Fittings, 50 nm 2 inches and Larger

Provi de pipe flanges and flanged fittings, including bolts, nuts, and bolt
patterns in accordance with ASME B16.5, Cass [ ]. Provide buttweld
fittings in accordance with ASME B16.9. Use weld neck fl anges.

.1.4  Steel Forged Branch Connections

Provi de steel forged branch connections conformng to ASTM A181/ A181N
Cl ass 60, carbon steel

.1.5 Fl ange Gaskets

Provi de non-asbestos conpressed material gaskets in accordance with

ASME B16.21, 1.6 nm 1/16 inch m nimumthickness, full face or
self-centering flat ring type, containing aramd fibers bonded with nitrile
but adi ene rubber (NBR), or glass fibers bonded with

pol ytetrafl uoroet hyl ene, suitable for maxi mum 315 degrees C 600 degrees F
service and neeting applicable requirenents of ASME B31.8. CGasket materia
must be conpatible with the gas that is in the systemand the known or
expected contam nants that are in the gas.

.1.6 Pi pe Threads

Provi de t hreaded pipe conform ng to ASME B1.20. 2NVASME Bl. 20. 1

1.7 Pol yet hyl ene Pi pe, Tubing, Fittings and Joints

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Before selecting polyethylene or fiberglass
pi pe material, contact the gas supplier for a gas
anal ysis to determ ne the types of chenicals which
will be in the gas to be supplied. Select suitable
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pol yet hyl ene or fiberglass pipe nmaterial based on
t he gas anal ysi s.

Do not use polyethylene for gas Iines with design
pressures above 690 kPa 100 psig or with operating
tenperatures bel ow 7 degrees C 20 degrees F or above
60 degrees C 140 degrees F.

For thernoplastic (polyethylene) pipe in sizes from
15 nm through 150 mm 1/2 inch through 6 inches,

sel ect minimumwall thickness based on ASME B31. 8,
tabl e 842.32(c); and select the standard di nensi on
rati o (SDR) based on the |long-term hydrostatic
strength of S = 8.6 MPa 1,250 psi for PE 2406 or S =
11 MPa 1,600 psi for PE 3408 at 23 degrees C 73
degrees F for the follow ng pressures:

Where the buried pipe systemis expected to exceed
23 degrees C 73 degrees F at the design pressures
stated above, use alternate materials.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkhkhkhhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkk

Design Pressure at 23 degrees C 73 degrees F
SDR S = 8.62 MPa 1, 250 psi S =11 MPa 1,600 ps
11 550 kPa80 psig 690 MPal00 psig
135 415 kPa60 psig 550 kPa80 psig
17 345 kPa50 psig 415 kPa60 psig
21 275 kPa40 psig 345 kPa50 psig
26 207 kPa30 psig 275 kPa40 psig

Provi de pol yet hyl ene pipe, tubing, fittings and joints confornming to

ASTM D2513, pipe designations PE 2406 and PE 3408, rated SDR[_ ] or

| ess, as specified in ASME B31.8. Mark pipe sections as required by

ASTM D2513. Provide butt fittings conformng to ASTM D3261 and socket
fittings conformng to ASTM D2683. Match fittings to the service rating
of the pipe, with a nmininumwall thickness of [__ ].[ Use polyethyl ene
pi pe, tubing, and fittings as recommended by the manufacturer for use with
LPG ] Performunderground installations in conformance with ASTM D2774.

Jointing of plastic pipe and fittings nust be perfornmed in accordance with
49 CFR 192 using qualified procedures that have passed all required testing
identified in 49 CFR subpart 192.283, using qualified personnel that have
been qualified under subpart 192.285. Joints nust be inspected in
accordance with 49 CFR 192 by personnel qualified under subpart 192.287.

2.1.8 Corrugat ed Stainless Steel Tubing (CSST) Aboveground to Buil dings and
Vaults
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NOTE: If CSST is included in the design, ensure the
installation notes in Part 3 of this specification
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are addressed.
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2.1.8.1 Tubing
Austenitic stainless alloy of series 300 with polyethyl ene jacket/coating
in accordance with ANSI LC 1/CSA 6.26 for sizes 9.4-nm 3/8-inch through
50-mm 2-i nch

2.1.8.2 Mechani cal Fittings

Copper alloy with one end matched to the corrugated tubing and one end with
NPT t hreads in accordance with ASVE Bl1. 20.1

2.1.8.3 Striker Pl ates

Har dened steel designed to protect tubing from nechani cal danage in
accordance with ANSI LC 1/ CSA 6. 26

2.1.8.4 Manifolds

Mal | eabl e iron, steel or copper alloy with threaded connections/ports in
accordance with ASME Bl. 20.1

2.1.9 Seal ants for Steel Pipe Threaded Joints
2.1.9.1 Seal i ng Conpound

Provide joint sealing conpound as listed in UL FLAMMABLE & COVBUSTI BLE
Class 20 or |ess.

2.1.9.2 Tape
Provi de pol yetrafl uoroethyl ene tape conforning to ASTM D3308.
2.1.10 Identification

Provi de pipe flow markings and netal tags for each valve, neter, and
regul ator as required by the Contracting Oficer

2.1.11 Insulating Joint Materials
Provide insulating joint materials between flanged or threaded netallic
pi pe systens to isolate galvanic or electrolytic action. Use insulating
fittings to connect dissinmlar metals and to connect unprotected piping to
a gas main or service line that is catholically protected.

2.1.11.1 Threaded Joints

For threaded pipe joints, provide steel body nut type unions conplying with
ASME B16.39. Provide dielectric waterways with insulating gaskets.

2.1.11.2 Fl anged Joints
For flanged pipe joints, provide full face sandw ch-type flange insul ating

gasket of the dielectric type, insulating sleeves for flange bolts and
i nsul ati ng washers for flange nuts.

SECTION 33 51 15 Page 15



2.

2.

1.11.3 Di el ectric Waterways and Fl anges

Provide dielectric waterways with tenperature and pressure rating equal to
or greater than that specified for the connecting piping, with netal
connections on both ends suited to match connecting piping. Provide
internally lined dielectric waterways, lined with an insulator specifically
designed to prevent current flow between dissinmlar netals, neeting the
performance requirenments described herein for dielectric waterways.

.1.12 Gas Transition Fittings

Provi de manufactured steel gas transition fittings approved for jointing
steel and pol yethyl ene pipe, conform ng to AGA XR0603 requirenents for
transition fittings.

2 VALVES

NOTE: Valves and pressure regul ators are necessary
at all points where design requires pressure
reduction or regulation. Require a shut-off valve
upstream of the regulator. A central regulating
station is generally provided by the gas conpany and
is usually |l ocated near the entrance to the
installation. Wen valves, gas pressure regul ators,
and rel ated devices are required in the contract,
ensure that all necessary equipnment will conply with
the requirenents of the gas conpany, and revise

t hese paragraphs as required. Provide a detail of
each regulating station and the follow ng data for
each pressure regulator: materials of construction
flow rate, type and specific gravity of the gas,
inlet and outlet pressures, accuracy of control, and
size and type of connections.

*% *% *% *% *% *% *% *% *% *%%

Provi de val ves suitable for shutoff or isolation service and conformng to |
MSS SP-110][, MsS SP-72] [, MSS SP-78]and the follow ng:

.2.1 St eel Val ves

Provi de steel valves 40 mm 1-1/2 inches and smaller installed underground
conform ng to ASME B16. 34, carbon steel, socket weld ends, with square
wrench operator adaptor. Provide steel valves 40 mm 1-1/2 inches and
smal l er installed aboveground confornming to ASVME B16. 34, carbon steel

socket weld or threaded ends with handwheel or wench operator. Provide
steel valves 50 mMmm 2 inches and larger installed underground confornmng to
APl Spec 60, carbon steel, buttweld ends, Class [ ] with square wench
operator adaptor. Provide steel valves 50 nm 2 inches and | arger installed
aboveground conforming to APl Spec 6D, carbon steel, buttweld or flanged
ends, dass | ] with handwheel or wench operator

. 2.2 Steel Valve Operators

Provi de val ves 200 mm 8 inches and larger with worm or spur gear operators,
totally encl osed, grease packed, and seal ed, with operators having Qpen and
Cl osed stops and position indicators. Provide |ocking feature where
i ndi cated. Wherever the |lubricant connections are not conveniently
accessi ble, provide extensions for the application of lubricant. Provide
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val ves with lubricant conpatible with gas service.

.2.3 Pol yet hyl ene Val ves

Provi de pol yet hyl ene val ves conforning to ASME B16.40. Pol yet hyl ene
valves, in sizes 15 mmto 150 mMm 1/2 inch to 6 inches, may be used with
pol yethyl ene distribution and service lines, in lieu of steel valves, for
underground installation only.

. 2.4 Excess Fl ow Val ve (EFV)

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Coordi nate val ve requirenents with 49 CFR
192. 381 and 49 CFR 192. 383.

This section has a correspondi ng graphic for
attaching CSA US 3-92 call ed
"IAS_3-92_Rev_020601.pdf"

NOTE: TO DOMLOAD UFGS GRAPHI CS

Go to http://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf

*% *% *% *% *% *% *% *% *%%

Provide either a bypass (automatic reset) or a non-bypass (manual rest)
type EFV that confornms to ASTM F1802, ASTM F2138, and

CSA/ AM ANSI 721.93/CSA 6.30. Provide EFV that is UL listed, CSA listed or
I nternational Association of Plunmbing and Mechanical Oficials (I APM))
listed. Submt an EFV Design and Installation Guide which includes the
manuf acturer's product design data and installation instructions.

.3 PRESSURE REGULATORS
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NOTE: Coordinate this paragraph with the specified
requi renents in paragraph VALVES.

*% *% *% *% *% *% *% *% *% *%%

Provi de ferrous bodied regul ators with backfl ow protection, designed to
meet the pressure, tenperature, flow and other service conditions.

. 3.1 Gas Main Regul ators

Equi p pressure regulators for main distribution lines, supplied froma
source of gas which is at a higher pressure than the nmaxi mum all owabl e
operating pressure for the system w th pressure regul ating devices of
adequate capacity. 1In addition to the pressure regul ati ng devi ces, provide
a protective nethod to prevent overpressuring of the systemin accordance
with 49 CFR 192 and ASME B31.8. Suitable protective devices are as foll ows:

a. Spring-loaded relief valve neeting the provisions of
ASME BPVC SEC VI || DL.

b. Pilot-loaded back pressure regulator used as relief valve, so designed
that failure of the pilot systemcauses the regulator to open.

c. Weight-loaded relief valves conformng to ASME PTC 25.

d. Mnitoring regulator installed in series with the primary pressure
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g.
2.3.2

regulator.

Series regulator installed upstreamfromthe primary regul ator, set to
limt the pressure on the inlet of the primary regul ator continuously
to the maxi mum al | owabl e operating pressure of the system or |ess.

Automati ¢ shutoff device installed in series with the primry

regul ator, set to shut off when the pressure on the distribution system
reaches the maxi mum al | owabl e operating pressure of the system or

| ess, which remains closed until manually reset.

Spring-| oaded, diaphragmtype relief valves.

Service Regul ators
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NOTE: |If service regul ator does not have all the
characteristics listed, or if gas contains naterials
which would interfere with operation of the

regul ator, install protective devices to prevent
over pressuring of the user's system should the
regulator fail. Install the follow ng devices as an
integral part of the regulator or as separate

devi ces operating in conjunction with the regul ator

a. Monitoring regul ator
b. Relief valve

c. Autonmatic shutoff device

*% *% *% *% *% *% *% *% *% *% *% *%%

Provi de ferrous bodi ed pressure regulators for individual service
lines, capable of reducing distribution line pressure to pressures
required for users. Provide service regulators conformng to

AGA ANSI B109.4 CGA-6.18-MB5 with full capacity internal relief [and
overpressure shutoff]. Set pressure relief at a | ower pressure than
woul d cause unsafe operation of any connected user

Adj ust regulators for liquified petroleumgas to 2.5 to 3 kPa 10 to 12
i nches of water colum, with pressure relief set at 4 kPa 16 i nches of
wat er col um.

Provi de regul ator(s) having a single port with orifice diameter no
greater than that recomended by the manufacturer for the maxi num gas
flowrate at the regulator inlet pressure. Provide regulator valve
vent of resilient materials designed to withstand fl ow conditions when
pressed agai nst the valve port, capable of regul ating downstream
pressure within lints of accuracy and limting the buildup of pressure
under no-flow conditions to 50 percent or |ess of the discharge
pressure maintained under flow conditions. Provide a self contained
service regul ator, and pipe not exceedi ng exceed 50 m? inch size.

METERS
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NOTE: Provide gas neters for each service line to
every building. Were neters have a maxi num
antici pated demand of |ess than 28 cubic neters/hour
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1000 SCFH, require the neter to neet a design
wor ki ng pressure of 690 kPa 100 psi .

Del ete mounting and special features that are not
required. Retain strainer upstreamof neter only if
installed upstream of pressure regulator. Delete
pul se switch and pul se requirements except for Air
Force projects or when required by other users. Air
Force Engi neering Technical Letter Nunber 87-5
"Utility Meters in New and Renovated Facilities"
provi des gui dance for when to exclude neters from
Air Force new and mmj or renovation projects. Review
the requirenents for gas neters in Tl 800-01 Design
Criteria and 10 CFR 435.
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[ AGA ANSI B109.1] [AGA ANSI B109.2] [AGA ANSI B109. 3] [pipe] [pedestal]
mount ed, [diaphragni or [bellow] [style], [cast-iron] [enanel-coated steel]
[al um nun] case. [Provided with a strainer inmediately upstreanj. Provide
[di aphragm type neter conforming to AGA ANSI B109.1 for required flow rates
| ess than 500 cfh, or AGA ANSI B109.2, for flow rates 500 cfh and above]
[rotary-type displacenent neter conforming to AGA ANSI B109. 3] as required
by local gas utility supplier. Provide conbined [odoneter-type] register
totalizer index, UWV-resistant index cover, water escape hole in housing,
and neans for sealing against tanpering. Provide tenperature-conpensated
type neters sized for the required volunetric flow rate and suitable for
accurately neasuring and handling gas at pressures, tenperatures, and fl ow
rates indicated. Provide nmeters with over-pressure protection as specified
in 49 CFR 192 and ASME B31.8. Provide neters that are tanper-proof [with]
[frost protection] [fungus protection][seisnic protection].Provide neters
with a pulse switch initiator capable of operating up to speeds of 500
maxi mum pul ses per minute with no false pulses and requiring no field
adjustnents. Provide not |ess than one pul se per 2.83 cubic neters 100
cubic feet of gas. Mninmumservice |life nmust be 30, 000, 000 cycl es.

2.4.1 Uility Monitoring and Control System (UMCS) / Energy Mnitoring and
Control (EMCS) or Automatic Meter Reading Interfaces

Provi de gas nmeters capable of interfacing the output signal, equivalent to
volurmetric flowrate, with the existing UMCS / EMCS for data gathering in
units of cubic neters cubic feet. Provide neters that do not require power
to function and deliver data. CQutput signal nust be either a voltage or
anperage signal that can be converted to volunetric flow by using an
appropriate scaling factor.

2.4.2 Measur ement Configuration

For buildings that already have a gas neter with a pul se output, ensure
that the pulse output is connected to a data gathering device (i.e.
electric neter). For buildings where a natural gas nmeter already exists
but does not have a pul se output, add a pulse kit to the existing neter and
tie the output to a data gathering device. |If the existing gas nmeter will
not accept a pulse kit or if no neter exists a new natural gas neter nust
be installed, also requiring a pul se output to a data gathering device.
Ensure the pul se frequency and el ectronic characteristics are conpatible
with the existing data gathering device, if any.
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2.5 EARTHQUAKE ACTUATED AUTOVATI C GAS SHUTCFF SYSTEM
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NOTE: | ncl ude earthquake actuated autonatic gas
shutoff systemif the facility is either essential
or hazardous. Determ ne the classification of the
facility per UFC 3-310-04 and provide a detail on
t he draw ngs showi ng this system

ASCE has devel oped a "Public- Approved Version" of
ASCE 25-16 - Standard Specification for EARTHQUAKE
ACTUATED AUTOMATI C GAS SHUTOFF DEVI CES, dated 2008
whi ch includes a test procedure to verify that the
valve will activate during strong ground shaki ng but
will not activate for minor ground shaking or

acci dental bunping by a pedestrian or vehicle.

The State of California, Division of the State
Architect/ Real Estate Services Division maintains a
list of devices that have been tested and conformto
the ASCE Standard; inquiries can be directed to

t el ephone No. 916-445-2600.

Show t he eart hquake actuated autonatic gas shutoff
on the drawi ngs when required in the project. The
designer nust fill the bracketed blank for

addi tional local requirenments, and ensure that a
copy is included with the Contract docunents.

*% *% *% *% *% *% *% *% *% *% *% *%%

Provi de Earthquake Actuated Automatic Gas Shutoff devices confornming to
ASCE 25-16 [UL or CSA listed][__ ] [and] [requirenents furnished by the
Contractlng Oficer] [ as listed by the State of [Callfornla] [ ],
Division of the State Architect as being tested and in conformance with
specified requirenents]. The valve may be either pendul um or bal
construction with [renote [, pneumatic] [electronic] [or] [electric]]
actuator.

2.6 EMERGENCY GAS SUPPLY CONNECTI ON

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: | nclude energency gas supply connections when
the custoner determines the ability to provide gas
to the building is necessary during an outage of the
gas distribution system Show the energency gas

pi pi ng connection on the drawi ngs when required in

t he project.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de an energency gas supply connection consisting of piping (sane size
as service line) and accessories that enables a portable, comercial-sized
gas cylinder systemto be connected to the gas piping system Cap this
connection to prevent gas |eakage with a | ockabl e manual valve located to
all ow shutting off flow Provide the entire assenbly in a weatherproof,

| ockabl e box, with permanently installed witten instructions stating the
type and pressure of the gas allowed to be connected to the line, and
providing specific instruction for testing of the integrity of the

buil ding's gas systemwith an inert gas before the fuel gas connection is
made. Provide a subplate in the box that is required to be unbolted to
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gain access to the connection, and containing a warning regarding the
potential consequences of using gas other than that specified or of failing
to test systemintegrity before hooking up emergency fuel supply.

2.7 PROTECTI VE COVERI NG MATERI ALS

Provi de a continuously extruded pol yethyl ene and adhesi ve coating system
material conform ng to NACE SP0185, Type A

2.8 TELEMETERI NG OR RECORDI NG GAUGES

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: On distribution systens supplied by a single
district pressure regulating station, determ ne the
necessity of installing telenetering or recording
gauges in the supply line, taking into consideration
t he nunber of buildings supplied, the operating
pressures, the capacity of installation, and ot her
operating conditions.
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Equi p each distribution system supplied by nore than one district pressure
regul ating station with telenetering or recording pressure gauges to
indicate the gas pressure in the district line.

PART 3 EXECUTI ON

3.1 EXAMINATION

After becoming famliar with all details of the work, verify all dinensions
inthe field, and advise the Contracting Oficer of any discrepancy before
perform ng the work.

3.2 EXCAVATI ON AND BACKFI LLI NG
Earthwork is as specified in Section 31 00 00 EARTHWORK.

3.3 GAS MAI NS

Provide [steel] [or] [polyethylene] pipe for gas mains. [Coat steel pipe
and fittings with protective covering as specified.] [Do not instal
pol yet hyl ene mai ns aboveground. ]

3.4  SERVICE LINES AND EMERGENCY GAS SUPPLY CONNECTI ON

3.4.1 General

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Locate service line isolation valve as cl ose
to the supply nain as possible, but at a safe
di stance fromtraffic | anes.
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Construct service lines of materials specified for gas mains and extend
froma gas main to and including the point of delivery within 1.5 neters 5
feet of the building. The point of delivery is the [neter set assenbly]
[service regulator] [shutoff valve]. Connect the service lines to the gas
mai ns [as indicated] [through service tees, with end of run plugged].
Where indicated, provide service line with an isolation valve of the sane
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size as the service line. Mke the service lines as short and as straight
as practicable between the point of delivery and the gas main, wthout
bends or lateral curves unless necessary to avoi d obstructions or otherw se
permtted. Lay service lines with as few joints as practicable using
standard | engths of pipe, use shorter lengths only for closures. Do not
install polyethylene service |ines aboveground [except as permitted in
ASME B31. 8].

. 4.2 Emer gency Gas Supply Connection

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: If it is expected that a portable gas tank
provi di ng pressure regul ated gas woul d be provided
during an emergency, |locate the energency gas
connection downstream fromthe building s pressure
regulator.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de an aboveground | ocked, val ved and capped energency gas supply
connection [downstream [upstrean] of the pressure regulator, |ocated
outside of the building within 300 mm2 inches of the exterior wall and
installed in a weat herproof box which is nounted on the exterior wall and
clearly marked with an appropriate netal sign nounted on wall above.

.5  WORKMANSHI P AND DEFECTS

Ensure pipe, tubing, and fittings are clear and free of cutting burrs and
defects in structure or threading, and thoroughly brushed and bl own free of
chips and scale. Do not repair, but replace defective pipe, tubing, or
fittings.

. 6 PROTECTI VE COVERI NG
.6.1 Protective Covering for Underground Steel Pipe

Except as otherwi se specified, apply protective coverings nechanically in a
factory or field plant especially equipped for the purpose. Hand apply
protective covering to valves and fittings that cannot be coated and

wr apped nechanically, preferably at the plant that applies the covering to
the pipe. Coat and wap joints by hand, in a manner and with materials
that produce a covering equal in thickness to that of the covering applied
mechanically

.6.1.1 Ther nopl astic Resin Coating System

Provide a thernopl astic coating systemconforning to NACE SP0185, Type A.
Clean the exterior of the pipe to a comrercial grade blast cleaning finish
in accordance with SSPC SP 6/ NACE No. 3, and apply adhesive conpound to the
pipe. Imediately after the adhesive is applied, extrude a seanl ess tube
of polyethyl ene over the adhesive to produce a bonded seam ess coati ng,
with a nominal thickness of 0.25 mm 10 nils (plus or minus 10 percent) of
adhesive and 1.0 mMm 40 nmils (plus or minus 10 percent) of polyethylene for
pipes up to 400 nmm 16 inches in dianeter. For pipes 450 nm 18 i nches and
larger in diameter, apply a m ninmumthickness to the pipe of 0.25 nm 10
mls (plus or minus 10 percent) adhesive and 1.5 nm 60 nmils (plus or mnus
10 percent) polyethylene. Apply joint coating and field repair material as
recommended by the coating nanufacturer, consisting of one the follow ng:

a. Heat shrinkabl e polyethyl ene sl eeves.
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3.

b. Polyvinyl chloride pressure-sensitive adhesive tape.
c. High density polyethyl ene/bitum nous rubber conpound tape.

I nspect the coating systemfor holes, voids, cracks, and other danmage
during installation.

.6.1.2 I nspection of Pipe Coatings

Repair any danage to the protective covering during transit and handling
before installation. After field coating and w appi ng has been appli ed,
inspect the entire pipe using an electric holiday detector with inpressed
current set at a value in accordance with NACE SP0274 using a full-ring,
spring-type coil electrode. Equip the holiday detector with a bell

buzzer, or other type of audible signal which sounds when a holiday is
detected. Immediately repair all holidays in the protective covering upon
detection. The Contracting Oficer reserves the right to inspect and
determine the suitability of the detector. Furnish |labor, nmaterials, and
equi prrent necessary for conducting the inspection

.6.2 Protective Covering for Aboveground Piping Systens

Apply finish painting confornmng to the applicabl e paragraphs of Section
09 90 00 PAINTS AND COATI NGS and as foll ows:

.6.2.1 Ferrous Surfaces

Touch up shop prined surfaces wth ferrous netal priner of the sane type
pai nt as the shop primer. Solvent-clean surfaces that have not been shop
prinmed in accordance with SSPC SP 1. Mechanically clean surfaces that
contain | oose rust, loose mll scale, and other foreign substances by power
Wi re brushing in accordance with SSPC SP 3 or brush-off blast clean in
accordance with SSPC 7/ NACE No.4 and prinmed with ferrous netal priner in
accordance with SSPC Paint 25. Finish prinmed surfaces with two coats of
exterior alkyd paint conformng to MPI 9.

.6.2.2 Nonf errous Surfaces
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NOTE: Retain only the first sentence for nornal
conditions; delete the first sentence for corrosive
conditions.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

[Do not paint nonferrous surfaces.] [Paint nonferrous surfaces to corrosive
conditions. Solvent-clean the surfaces in accordance with SSPC SP 1.
Apply a first coat of MPI 10, and 2 coats of [MPI 119] [or] [MPI 11]]

.6.3 Protective Covering for Piping in Val ve Boxes and Manhol es

Apply protective coating to piping in valve boxes or nmanhol es as specified
for underground steel pipe.

7 INSTALLATION
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NOTE: Whien existing gas piping is abandoned, show
di sconnect details on the drawings. Refer to 49 CFR
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192 and ASME B31.8 for guidance on preparing the
di sconnect details. 49 CFR 192 and ASME B31.8
requi res physical disconnection fromgas sources.
Shut of f val ves are not an acceptabl e neans of
disconnect.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Install gas distribution system and equi pment in conformance with the

manuf acturer's recomendati ons and applicabl e sections of ASME B31l. 8,

AGA XR0603 and 49 CFR 192. Perform abandonnment of existing gas piping in
accordance with ASME B31.8. Cut the pipe without danmagi ng the pipe; unless
ot herw se aut horized, use an approved type of nechanical cutter. Use whee
cutters where practicable. On steel pipe 150 nmm6 i nches and | arger, an
approved gas-cutting-and-beveling machine may be used. Cut plastic pipe in
accordance with AGA XR0603. Design valve installation in plastic pipe to
protect the plastic pipe against excessive torsional or shearing | oads when
the valve is operated and from other stresses which may be exerted through
the valve or valve box.[ Install polyethylene mains and service lines for
LPG only bel ow ground in accordance with NFPA 58] Install gas piping,
appl i ances, and equi prent in accordance with NFPA 54. [Instal

distribution piping in accordance with ASME B31. 8]

. 7.1 Installing Pipe Underground

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Indicate profile of gas lines on the

drawing. If it is inpractical to conmply with the

m ni mum cover specified for pipe, and necessary to
prevent danage from external |oads, the pipe will be
installed in a casing. The locations of all casings
and details of the installation will be indicated.
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Grade gas mains and service lines as indicated. Weld joints in steel pipe
except as otherwi se permtted for installation of valves. Provide nains
with 600 nm 24 inch mnimum cover; service lines with 485 nm 18 inch

m ni mum cover; and place both mains and service lines on firnmy conpacted
select material for the full length. \here indicated, encase, bridge, or
design the main to withstand any anticipated external |oads as specified in
ASME B31.8. Provide standard wei ght bl ack steel pipe encaserment material
with a protective coating as specified. Separate the pipe fromthe casing
by insul ating spacers and seal the ends with casing bushings. Excavate the
trench bel ow pi pe grade, bed with bank sand, and conpact to provide

full-length bearing. Laying pipe on blocks to produce uniformgrade is not
permitted. Ensure that the pipe is clean inside before it is lowered into
the trench and keep free of water, soil, and all other foreign matter that

m ght damage or obstruct the operation of the valves, regulators, neters,
or other equipnent. Wen work is not in progress, securely close open ends
of pipe or fittings with expandabl e plugs or other suitable neans. M nor
changes in line or gradient of pipe that can be acconplished through the
natural flexibility of the pipe material w thout producing permanent
deformation and w thout overstressing joints may be nmade when approved.
Make changes in line or gradient that exceed the limtations specified with
fittings. Wen cathodic protection is furnished, provide electrically
insulated joints or flanges. When polyethylene piping is installed

under ground, place foil backed nagnetic tape above the pipe in accordance
with  NFPA 54 to pernit locating with a magnetic detector. After |aying of
pi pe and testing, backfill the trench in accordance with Section 31 00 00
EARTHWORK.
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3.

7.2 Installing Pipe Aboveground

Prot ect aboveground piping against dirt and other foreign matter, as
specified for underground piping. Wld joints in steel pipe; however,
joints in pipe 40 nmm 1-1/2 inches in dianeter and smaller may be threaded;
joints may al so be threaded to accommbdate the installation of valves.
Provide flanges of the weld neck type to match wall thickness of pipe.

.7.2.1 Corrugated Stainless Steel Tubing (CSST)

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete this paragraph if CSST is not part of
the design. |If CSST is included in the design
ensure the location is suitable. Properly bond and
ground CSST fromother netals. Coordinate CSST
design with NFPA 54 requirenents (partition
penetration protection, etc). Ensure hanger spacing
conplies with manufacturer's instructions and not
standard pi pi ng spaci ng.
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Determ ne and establish the length of each tubing run at the job site

bet ween each two points of connection within the piping systemby the
payout of the tubing fromits supplied storage spool. For all tubing
sizes, use the appropriate mechanical fittings as supplied by the tubing
manuf acturer. Subnit a CSST Installation Guide which includes

manuf acturer's product data and installation instructions. Install CSST in
accordance with manufacturer's instruction (including hanger spacing).
Wiere differences with the manufacturer's installation instruction differ
with  NFPA 54, install CSST in accordance with NFPA 54.

.7.2. 1.1 Mechani cal Joints

Prepare the tubing end and assenble the fitting on the tubing in accordance
with the tubing manufacturer's instructions. Apply the manufacturer
specified torque to the fitting to conplete the assenbly process. Do not
use sealant or tape within the fitting where it attaches to the tubing.
Apply approved seal ant and/or tape to the tapered male pipe thread portion
of the fitting before it can be assenbled with any other steel and/or
mal | eabl e iron pi pe conmponent/fitting.

.7.2.1.2 Tubi ng Si ze Changes

Use appropriate reducing or expansion fittings as supplied by the
manufacturer or standard malleable iron fittings for changes in tubing size.

.7.2.1.3 Identification of Tubing

Identify and mark all CSST tubing in accordance with the requirenents of
ANSI LC 1/CSA 6.26. No other identification is required.

. 8 PI PE JO NTS

Design and install pipe joints to effectively sustain the |ongitudina
pul I out forces caused by the contraction of piping or superinposed | oads.
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3.

8.1 Threaded Steel Joints

Provide threaded joints in steel pipe with tapered threads evenly cut, made
with UL approved graphite joint sealing conpound for gas service or

pol ytetrafl uoroethyl ene tape applied to the nale threads only. Caul ki ng of
threaded joints to stop or prevent |eaks is not permtted.

.8.2 Wl ded Steel Joints

Perform gas pi pe wel dnents, as indicated, by welders who have subnitted
certificates on file with the Contracting Officer to conformto this
specification and as required in 49 CFR 192 and ASME B31.8. Make changes
in direction of piping by welding fittings only; mtering or notching pipe
to formel bows and tees or other sinilar type construction is not
permitted. Branch connection may be nmade with either welding tees or
forged branch outlet fittings. Use forged or flared branch outlet fittings
for inprovenent of flow where attached to the run, and reinforced agai nst
external strains. Performall beveling, alignnent, and heat treatnment in
accordance with 49 CFR 192 and ASME B31.8. Renove weld defects and repair
the weld, or renove the weld joints entirely and reweld. After filler
met al has been renoved fromits original package, protect it or store so
that its characteristics or welding properties are not affected adversely.
Do not use el ectrodes that have been wetted or have |ost any of their
coating. Performinspection of welds in accordance with 49 CFR 192,
Subpart E, and ASME B31. 8.

.8.3 Pol yet hyl ene Pi pe Jointing Procedures

Use jointing procedures conform ng to AGA XR0603 and 49 CFR 192 that have
been qualified by test in accordance with 49 CFR 192.283 and proven to nake
satisfactory joints. Personnel nmake joints in plastic pipe nust be
qualified in accordance with 49 CFR 192. 285, under the subnmtted and
approved procedure by naking a satisfactory specinen joint that passes the
required inspection and test. Joints in plastic pipe nust be inspected by
a person qualified by 49 CFR 192.287 under the applicable procedure.
Certificates that qualify the applicable procedures, joining personnel, and
i nspectors nust be submitted and approved and nust be on file with the
Contracting Oficer prior to nmaking these joints.. Avoid neking

i ndi scrimnate heat fusion joining of plastic pipe or fittings made from
different polyethylene resins by classification or by manufacturer if
other alternative joining procedures are available. |If heat fusion joining
of dissimlar polyethylene is required, special procedures are required.
Test the nethod of heat fusion joining dissimlar polyethylene resins in
accordance with paragraph TESTS, subparagraph Destructive Tests of Plastic
Pi pe Joints.

.8.4 Connecti ons Between Metallic and Plastic Piping

Only make netallic to plastic connections outside, underground, and with
approved transition fittings.

.9 VALVE BOXES

Provi de val ve boxes of cast iron not less than 4.7 nm 3/16 inch thick at
each underground val ve except where concrete or other type of housing is

i ndi cated. Provide valve boxes with |ocking covers that require a special
w ench for renoval, and furnish the correctly marked wrench for each box.
Cast the word "gas" in the box cover. Wen the valve is located in a
roadway, protect the valve box by a suitable concrete slab at least 1
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square nmeter 3 square feet. Wien in a sidewal k, provide the top of the box
as a renovabl e concrete slab 600 mm 2 feet square and set flush with the

si dewal k. Make the boxes adjustable extension type with screw or
slide-type adjustnents. Separately support valve boxes to not rest on the
pi pe, so that no traffic |oads can be transnmitted to the pipe. Only locate
val ves val ve boxes or inside of buildings.

3.10 DRIPS
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NOTE: |If gas mains are for the distribution of

hi gh- pressure natural gas (above 400 kPa 60 psigQ)
only, delete the entire paragraph: DRI PS. Require
drips for lines transmitting natural gas at the | ow
poi nt imediately follow ng reduction from high
pressure (above 400 kPa 60 psig) to nedium pressure
(400 kPa (60 psig or less), and at occasional | ow
poi nts throughout the system to provide for blow ng

out the lines. Require drips at all low points in
lines transmitting manufactured gas or a m xture of
manuf actured and natural gas. Indicate |ocations of

drips. Locate drip points to provide for proper

drai nage of pipe system Detail drips and discharge
termnal (outlet) piping. If the need to contain
and di spose of liquids through the valve for
environnental concerns is required, delete the first
bracketed sentence.
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Install drips conforming to the details, provide comercial units of
approved type and capacity. Connect a blow off pipe 32 nm 1-1/4 inches or
larger to each drip at its |lowest point and extend to or near the ground
surface at a convenient |location away fromtraffic. Provide a reducing
fitting for each discharge at each drip termnal (outlet), a plug valve
and a 15 nm 1/2 inch nipple turned down. Locate the discharge term na
(outlet) inside a length of 300 nm 12 inches or larger vitrified clay pipe,
concrete sewer pipe or concrete termnal box [set vertically on a bed of
coarse gravel 300 mm 1 foot thick and 1 nB feet square,] [with concrete
bottomto contain |liquids and a connection to renmove |iquids for disposal,]
and cl osed at the ground surface with a suitable replacenent cover.

3.11 PRESSURE REGULATOR | NSTALLATI ON

3.11.1 Mai n Di stribution Line Regulators
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NOTE: Renopve reference to bypasses around pressure
regulators for main distribution lines unless
continuity of service is inperative and the bypass
is regulated to prevent possible overpressure of
downstream | i nes.
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Install pressure regulators. Install a valve on each side of the regul ator
for isolating the regulator for naintenance.[ Provide a bypass line with
bypass val ves or 3 way val ves and an over-pressurization pressure

regul ating device.] Install regulators and valves in rectangul ar

rei nforced concrete boxes, |arge enough so that all required equi pment can
be properly installed, operated, and nmintained, with box sidewalls
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ext endi ng above ground line. Provide the boxes with [steel door] [cast

i ron manhol e] covers wth | ocking provisions and 100 nm 4 inch di aneter
vents. Furnish one key or other unlocking device with each cover. Locate
di scharge stacks, vents, or outlet ports of all pressure relief devices
where gas can be discharged into the atnosphere w thout undue hazard.
Provi de stacks and vents with fittings to preclude entry of water.

3.11.2 Service Line Regul ators
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NOTE: Del ete inapplicable requirenents.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Install a shutoff valve,[ neter set assenbly,] and service regulator on the
service line outside the building, 450 mm 18 i nches above the ground on the
riser. Install an insulating joint on the inlet side of the [nmeter set
assenbly and] service regulator and construct to prevent flow of electrica
current. Provide a 10 mm 3/8 inch tapped fitting equipped with a plug on
both sides of the service regulator for installation of pressure gauges for
adjusting the regulator. Terminate all service regulator vents and reli ef
vents in the outside air in rain and insect resistant fittings. Locate the
open end of the vent where gas can escape freely into the atnosphere, away
fromany openings into the building and above areas subject to fl ooding.

3.12 METER | NSTALLATI ON
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NOTE: Air Force Engi neering Technical Letter Nunber
87-5 "Utility Meters in New and Renovat ed
Facilities" provides guidance for when to excl ude
meters fromAir Force new and maj or renovation
projects. Reviewthe requirements for gas neters in
Tl 800-01 Design Criteria and 10 CFR 435
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Install neters in accordance with ASME B31.8. Install pernmanent gas neters
with provisions for isolation and renoval for calibration and nai nt enance,
and suitable for operation in conjunction with an energy nonitoring and
control system

3.13 CONNECTI ONS TO EXI STI NG LI NES

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: |f connections to existing mains are
required, retain this subparagraph, and select the
appropriate Paragraph. Drawi ngs will show existing
gas lines when interface with the existing gas
systemis required.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Make connections between new work and existing gas |ines, where required,
in accordance with ASME B31.8, using proper fittings to suit the actua
conditions. Wen connections are nade by tapping into a gas main, provide
the sane size connecting fittings as the pipe being connected.

3.13.1 Connections to Publicly or Privately Cperated Gas UWility Lines
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NOTE: Del ete inapplicable requirenents.
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Provide materials for the connections to the existing gas lines. The
Utility is to make final connections and turn on the gas. The Utility is
to al so disconnect, purge and cap, plug or otherw se effectively sea
existing lines that are to be a abandoned or taken out of service. Notify
the Contracting Oficer, in witing, 10 days before final connections and
turning on of gas lines. Make necessary arrangenents with the Utility for
tie in and activation of new gas lines. Only the Operating Agency/Uility
Conpany may reactivate the systemafter tie in. Furnish a certification by
the Qperating Agency/Utility Conpany that all Wility work has been
satisfactorily conpl eted

.13.2 Connection to Governnent Oaned/ Operated Gas Lines
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NOTE: Provide the nane and location of the Uility
or Qperating Agency of the existing gas lines. Show
on the drawi ngs, the location of valves to be
operated for existing systemdeactivation. Wen
lines are to be abandoned, give consideration to any
ef fects the abandonment may have on an active
cathodic protection system and take appropriate
action. |If the segment is long and there are few
line val ves, give consideration to plugging the
abandoned segnment at intervals.
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Provi de connections to the existing gas lines in accordance with approved
procedures. Only performdeactivation of any portion of the existing
system at the valve location indicated. Reactivation of any existing gas
lines will only be done by the [CGovernnent] [local Utility] [Operating
Agency]. Subnmit the approved Connection and Abandonnent Plan prior to
maki ng any connections to existing gas lines, manicure the [Qperating
Agency's] [Utility's] required procedures which nay be obtained from
[ ]. Notify the Contracting Oficer, in witing, 10 days before
connections to existing lines are to be nade.

a. Physically disconnect fromthe pipeline systemif facilities are
abandoned in place. Purge, cap, plug or otherwi se effectively seal the
open ends of all abandoned facilities. Do not conplete abandonment
until it has been determ ned that the volume of gas or liquid
hydr ocarbons contained within the abandoned secti on poses no potential
hazard. Use air or inert gas for purging, or fill the facility with
water or other inert material. |If air is used for purging, ensure that
a conbustible mixture is not present after purging.

b. When a main is abandoned, together with the service |lines connected to
it, seal only the custoner's end of such service |ines as stipul ated
above.

c. Disconnect abandoned service lines fromthe active nains as close to
the main as practicabl e.

d. Cose all valves left in the abandoned segnent.
e. Renove all above grade valves, risers, and vault and val ve box covers.

Fill vault and valve box voids with suitable conpacted backfil
material.
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3.

14 CATHODI C PROTECTI ON
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NOTE: Cathodic protection is nmandatory for
underground netallic gas distribution lines. Select
the type and design of cathodic protection in
accordance with UFC 3-570-02A. Provide testing
stations for the cathodic protection system
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Provi de cathodic protection for all netallic gas piping installed
underground and install as specified in [Section 26 42 14.00 10 - CATHODI C
PROTECTI ON SYSTEM ( SACRI FI CI AL ANODE)] [Section 26 42 17.00 10 - CATHODIC
PROTECTI ON SYSTEM (| MPRESSED CURRENT) ] .

15 TESTS

15.1 Destructive Tests of Plastic Pipe Joints
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NOTE: Destructive tests of plastic pipe joints are
provided as required by 49 CFR 192 and ASME B31. 8.
These requirements nust be net in order to be
accepted by Utility Privatization Contractors.
Destructive tests are considered useful in assuring
that good joints will be made. Delete the paragraph
if this option is not exercised.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Prior to nmaking pol yethyl ene heat fusion joints, nmake a joint of each size
and type to be installed that day by each person performng joining of

pl astic pipe that day and destructively test. Cut at |east 3 |ongitudina
straps fromeach joint. Visually exam ne each strap for voids or

di scontinuities on the cut surfaces of the joint area, defornmations by
bendi ng, torque, or inpact. Failures are not pernitted in the joint area.
If ajoint fails the visual or deformation test, the qualified joiner who
made that joint is not allowed to make further field joints in plastic pipe
on this job until that joiner has been retrained and re-qualified. Record
the results of the destructive tests including the date and tinme of the
tests, size and type of the joints, anbient conditions, fusion iron
tenperature and nanmes of inspectors and joi ners.

15. 2 Pressure and Leak Tests
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NOTE: Specify correct test pressure (including

Cl ass Location) to be used for tests of gas |line
systens in accordance with ASME B31.8. Specify
correct test pressure (including Class Location) to
be used for tests of gas line systens in accordance
with NFPA 58. Test pressures should recognize the
weakest conponent of each systemtested for the
desi gn pressure, the maxi num al | owabl e operati ng
pressure, and the gas supplier's maxi num operating
pressure.

The test pressure will be 150 percent of the maxi mum
operating pressure or 350 kPa 50 psig, whichever is
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greater. However, the maxi mumtest pressure mnust
not be nore than three times the design pressure of
t he pi pe.
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Test the system of gas nmmins and service |lines after construction and
before being placed in service, using air as the test nedium Follow all
testing recommendati ons and safety precautions as recomrended by the piping
manuf acturer's specifications, [NFPA 54][, ][NFPA 58][ and ][49 CFR 192].
Subnmit data in booklet formfromall pressure tests of the distribution
system Performtesting for polyethylene (PE) piping in accordance with
ASTM F2786. The nornal operating pressure for the systemis [ ]. The
test pressure is |

a. Prior to testing the system blowout, clean, and clear the interior of
all foreign materials. Renove all neters, regulators, and controls
before bl owi ng out and cl eaning,and reinstall after clearing of al
foreign materials.

b. Performtesting of gas mains and service lines with due regard for the
safety of enployees and the public during the test. Keep persons not
wor ki ng on the test operations out of the testing area while testing is
proceeding. Performthe test on the systemas a whole or on sections
t hat can be isol at ed.

c. Test joints in sections prior to backfilling when trenches are to be
backfill ed before the conpletion of other pipeline sections. Continue
the test for at least 24 hours fromthe tine of the initial readings to
the final readings of pressure and tenperature. Do not take the
initial test readings of the instrunment for at least 1 hour after the
pi pe has been subjected to the full test pressure. Do not take initial
or final readings at tinmes of rapid changes in atnospheric conditions,
and tenperatures are representative of the actual trench conditions.

No indication of reduction of pressure is allowed during the test after
corrections have been nade for changes in atnospheric conditions in
conformity with the relationship T(1)P(2)=T(2)P(1), in which T and P
denot e absol ute tenperature and pressure, respectively, and the nunbers
denote initial and final readings.

d. During the test, conpletely isolate the entire systemfrom al
conpressors and ot her sources of air pressure. Test each joint by
means of soap and water or an equi val ent nonfl anmabl e solution prior to
backfilling or concealing any work. Secure approval of testing
instruments fromthe Contracting Officer. Furnish all l[abor, materials
and equi pnent for conducting the tests subject to inspection at al
times during the tests. Maintain safety precautions for air pressure
testing at all times during the tests.

.15.3 Met er Test

Test nmeter to verify data transfer to data collection server and validate
calibration of both meter and the data that is received by the data

col l ection server.

.16 MAINTENANCE

Submit operation and mai ntenance data in accordance with Section 01 78 23

OPERATI ON AND MAI NTENANCE DATA, in three separate packages. Subnit Data
packages, as specified.
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3.16.1 Gas Distribution System and Equi pnent Operation

I ncl ude maps showi ng piping l|ayout, |ocations of systemvalves, gas line
mar kers and cat hodi c protection systemtest stations; step-by-step
procedures for systemstart up, operation and shutdown (index system
conponents and equi pnment to the system maps); isolation procedures

i ncludi ng val ve operation to shutdown or isolate each section of the system
(index valves to the system naps and provi de separate procedures for norma
operation and emergency shutdown if required to be different). Subnmit Data
Package No. 4 per Section 01 78 23.

3.16.2 Gas Distribution System Mai nt enance

I ncl ude mai ntenance procedures and frequency for system and equi pnent;
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. Subnit Data Package No. 4 per
Section 01 78 23.

3.16.3 Gas Distribution Equi pnent Mintenance

Include identification of valves and ot her equi pnent by naterials,

manuf acturer, vendor identification and |ocation; naintenance procedures
and recomended tool kits for valves and equi pnent; reconmended repair
methods (i.e., field repair, factory repair, or replacenent) for each valve
and pi ece of equipnent; and preventive maintenance procedures, possible
failure nodes and troubl eshooting guide. Subnit Data Package No. 3 per
Section 01 78 23.

-- End of Section --
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