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SECTION 33 51 15

NATURAL- GAS / LI QUEFI ED PETROLEUM GAS DI STRI BUTI ON PI PELI NES
08/ 19

EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: This gui de specification provides
requi renents for distribution pipelines that convey
natural gas, nanufactured gas, or Liquefied
Petrol eum Gas (LPG in the vapor phase in order to
conply with the regulations witten in 49 CFR 192.
LPG vapor distribution pipelines must additionally
conply with the requirenments of NFPA 58, as is
required by 49 CFR 192.

Where LPG tanks have renmote filling piping system
that can contain LPGin the |iquid phase, please
refer to UFC 4-60-01, Design: Petrol eum Fue
Facilities, for required design el ements.

Gas piping that serves a building, downstream from
the 49 CFR 192 pipeline, is to be specified in
Section 23 11 20 FACILITY GAS PIPING and rnust be
designed in accordance wth NFPA 54.

LPG pi ping and storage tank that serves a single
buil ding are to be specified in Section 23 11 20
FACI LI TY GAS PI PI NG and nust be designed in
accordance with NFPA 58 and NFPA 54.

Adhere to UFC 1-300-02 Unified Facilities Cuide
Speci fications (UFGS) Format 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.

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

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
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submtted as a Criteria Change Request (CCR)
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PART 1 GENERAL

1

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

NOTE: This guide specification nmay be used for
specifying liquefied petroleumgas (LPG if the
foll owi ng nodifications are made:

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

manuf acturer for use with LPG

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

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

1 SUMVARY

The gas distribution pipeline includes piping that conveys [natural gas]

[ manuf actured gas] [liquefied petroleumgas (LPG in its vapor phase] and
al | appurtenances from point of connection with existing system to a

poi nt approxi mately [1500] [ ] my [5] [ ] feet fromthe facility
bei ng served. The distribution pipeline, which must conply with 49 CFR 192,
term nates at the isolation valve, service pressure regulator, or neter,

whi chever is the nost downstream conponent before serving the facility gas
piping. The facility gas piping that connects to this ternination point

is specified in Section 23 11 20 FACILITY GAS PIPING and nust conply with
NFPA 54.

Section 31 10 00 SITE CLEARING applies to this section unless otherw se
speci fi ed.

2 REFERENCES

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

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, 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.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by

t he basic designation only.

AVERI CAN GAS ASSOCI ATI ON ( AGA)

AGA ANS| B109.1

AGA ANSI B109. 2

AGA ANS| B109. 3

AGA ANSI B109. 4

AGA XR0603

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

(2000) Di aphragm Type Gas Di spl acenent
Meters (500 cubic ft./hour Capacity and
Qver)

(2019) Rotary-Type Gas Displ acenent Meters

(2016) Sel f-QOperated D aphragm Type

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

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

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )

ANS| Zz21.18/CSA 6.3

ANSI Z21.80/ CSA 6. 22

(2007; R 2017) Gas Appliance Pressure
Regul at or s

(2019) Line Pressure Regul ators

AVERI CAN PETROLEUM | NSTI TUTE ( API)

APl API - ASVME CODE

APl RP 686

APl Spec 5L

APl Spec 6D

APl Std 617

APl Std 618

APl Std 619

(1951) Unfired Pressure Vessels for
Pet rol eum Li qui ds and Gases

(2009) Recommended Practice for Machinery
Installation and Installation Design

(2018; 46th Ed; ERTA 2018) Line Pipe

(June 2018, 4th Ed; Errata 1 July 2018
Errata 2 August 2018) Specification for
Pi pel i ne and Pi pi ng Val ves

(2014; 8th Ed; ERTA 1 August 2016) Axi al
and Centrifugal Conpressors and
Expander - Conpr essor s

(2007; R 2016) Reciprocati ng Conpressors
for Petroleum Chemical, and Gas Industry
Servi ces

(2010) Rotary-Type Positive Displ acenent
Conpressors for Petrol eum Petrochem cal
and Natural Gas Industries
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APl Std 1104 (2013; Errata 1-3 2014; Addendum 1 2014;

Errata 4 2015; Addendum 2 2016) Wel ding of
Pi peline and Rel ated Facilities

AVERI CAN SOCI ETY OF ClVIL ENG NEERS ( ASCE)

ASCE 7-16 (2017; Errata 2018; Supp 1 2018) M ni mum
Desi gn Loads and Associated Criteria for
Bui | di ngs and Ot her Structures

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

ASME Bl.20.1 (2013; R 2018) Pipe Threads, General
Pur pose (I nch)

ASME BLl. 20. 2M (2006; R 2011) Pipe Threads, 60 Deg.
CGeneral Purpose (Metric)

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

ASME B16.9 (2018) Factory-Made Wought Buttwel ding
Fittings

ASME B16. 11 (2022) Forged Fittings, Socket-Wlding and
Thr eaded

ASME B16. 21 (2021) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B16. 25 (2022) Buttwel di ng Ends

ASME B16. 40 (2019) Manual ly Operated Thernopl astic Gas
Shutof fs and Valves in Gas Distribution
Syst ens

ASME B31. 8 (2022; Suppl enent 2022) Gas Transm ssion
and Distribution Piping Systemns

ASME BPVC SEC I X (2017; Errata 2018) BPVC Section
| X-Wel di ng, Brazing and Fusing
Qualifications

ASME BPVC SEC VI I | (2010) Boiler and Pressure Vessel Codes:
Section VIl Rules for Construction of
Pressure Vessel

ASME BPVC SEC VIII1 D1 (2019) BPVC Section VIII-Rules for
Construction of Pressure Vessels Division 1

ASME PTC 25 (2023) Pressure Relief Devices

ASTM | NTERNATI ONAL ( ASTM

ASTM A47/ AATM (1999; R 2022; E 2022) Standard
Specification for Ferritic Malleable Iron
Casti ngs

ASTM A53/ A53M (2024) Standard Specification for Pipe,
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Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seani ess

ASTM A106/ A106M (2019a) Standard Specification for
Seaml ess Carbon Steel Pipe for
Hi gh- Tenperature Service

ASTM A181/ A181M (2014; R 2020) Standard Specification for
Carbon Steel Forgings, for Ceneral - Purpose
Pi pi ng

ASTM A333/ A333M (2016) Standard Specification for Seanl ess

and Wl ded Steel Pipe for Low Tenperature
Service and Qther Applications with
Requi red Notch Toughness

ASTM A395/ A395M (1999; R 2022) Standard Specification for
Ferritic Ductile Iron Pressure-Retaining
Castings for Use at El evated Tenperatures

ASTM D2513 (2018a) Standard Specification for
Pol yet hyl ene (PE) Gas Pressure Pipe,
Tubing, and Fittings

ASTM D2513- 99 (1999) Standard Specification for
Ther nopl astic Gas Pressure Pi pe, Tubing,
and Fittings

ASTM D2517 (2018) Standard Specification for
Rei nf orced Epoxy Resin Gas Pressure Pipe
and Fittings

ASTM D2683 (2020) Standard Specification for
Socket - Type Pol yethyl ene Fittings for
Qut side Dianmeter-Controlled Pol yethyl ene
Pi pe and Tubi ng

ASTM D2774 (2021) Underground Installation of
Ther nopl astic Pressure Piping

ASTM D3261 (2016) Standard Specification for Butt
Heat Fusi on Pol yethyl ene (PE) Plastic
Fittings for Polyethylene (PE) Plastic
Pi pe and Tubi ng

ASTM D3308 (2012; R 2017) Standard Specification for
PTFE Resin Skived Tape

ASTM D3350 (2021) Pol yethyl ene Plastics Pipe and
Fittings Materials

ASTM D3839 (2014) Standard Guide for Underground
Installati on of "Fi bergl ass"
(d ass- Fi ber - Rei nf or ced
Ther noset ti ng- Resi n) Pipe

ASTM D3892 (2015) Standard Practice for
Packagi ng/ Packi ng of Pl astics
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D4066

D5685

F1055

F1802

F1948

F1973

F2138

F2145

F2164

F2600

F2620

F2786

F2897

(2013) Standard Cl assification Systemfor
Nyl on I njection and Extrusion Materials
(PA)

(2019) Standard Specification for
"Fi bergl ass" (d ass-Fi ber-Rei nforced
Ther nosetting-Resin) Pressure Pipe Fittings

(2016; R 2022a) Standard Specification for
El ectrof usi on Type Pol yethyl ene Fittings
for Qutside D ameter Controlled

Pol yet hyl ene and Crosslinked Pol yet hyl ene
(PEX) Pi pe and Tubi ng

(2022) Standard Test Method for
Per f or mance Testing of Excess Fl ow Val ves

(2015) Standard Specification for Metallic
Fittings for Use on Qutside D aneter
Control |l ed Thernopl astic Gas Distribution
Pi pe and Tubi ng

(2013; R 2018) Standard Specification for
Factory Assenbl ed Anodel ess Ri sers and
Transition Fittings in Polyethylene (PE)
and Pol yam de 11 (PAl11l) and Pol yam de 12
(PA12) Fuel Gas Distribution Systens

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

(2013; R 2018) Standard Specification for

Pol yam de 11 (PA 11) and Pol yam de 12 (PA
12) Mechanical Fittings for Use on CQutside
Di ameter Controll ed Polyam de 11 and

Pol yani de 12 Pi pe and Tubi ng

(2018) Standard Practice for Field Leak
Testing of Polyethyl ene (PE) and
Crosslinked Pol yethyl ene (PEX) Pressure
Pi pi ng Systenms Using Hydrostatic Pressure

(2009; R 2018) Standard Specification for
El ectrof usi on Type Pol yam de-11 Fittings
for Qutside D ameter Controlled

Pol yani de- 11 Pi pe and Tubi ng

(2020a; E 2021) Standard Practice for Heat
Fusi on Joi ni ng of Pol yet hyl ene Pi pe and
Fittings

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

Pi pi ng Systens Usi ng Gaseous Medi a Under
Pressure (Pneunatic Leak Testing)

(2015a) Standard Specification for
Tracki ng and Traceability Encodi ng System
of Natural Gas Distribution Conponents

SECTION 33 51 15 Page 9



ASTM F2945

(Pi pe, Tubing, Fittings, Valves, and
Appurt enances)

(2018) Standard Specification for
Pol yanmi de 11 Gas Pressure Pipe, Tubing,
and Fittings

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

| NDUSTRY ( MSS)

MBS SP- 25

M5S SP-142

(2018) Standard Marking System for Val ves,
Fittings, Flanges and Uni ons

(2012) Excess Flow Valves for Fuel Gas
Service, NPS 1 1/2 through 12

MASTER PAI NTERS | NSTI TUTE ( MPI)

MPI 10

VPl 11

MPI 119

NACE

NACE

NACE

NFPA

NFPA

SSPC

SSPC

SSPC

(2016) Al kyd, Exterior doss (MPI d oss
Level 6)

(2016) Latex, Exterior Flat (MPI d oss
Level 1)

(2016) Latex, Exterior Sem -d oss, Ml
G oss Level 5

(2016) Latex, Exterior, Goss (MPlI d oss
Level 6)

NACE | NTERNATI ONAL ( NACE)

SP0169

SP0185

SP0274

(2013) Control of External Corrosion on
Under ground or Subnerged Metallic Piping
Syst ens

(2024) Extruded Pol yol efin Resin Coating
Systens with Soft Adhesives for
Under ground or Subnerged Pipe

(1974; R 2011) H gh Voltage El ectri cal
I nspection of Pipeline Coatings

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

54

58

(2024) National Fuel Gas Code

(2024; TIA 23-1) Liquefied Petrol eum Gas
Code

SCClI ETY FOR PROTECTI VE COATI NGS ( SSPC)

7/ NACE No. 4

Pai nt 25

SP 1

(2007) Brush-Of Blast d eaning

(1997; E 2004) Zinc Oxide, Alkyd, Linseed
G|l Priner for Use Over Hand C eaned
Steel, Type | and Type 11

(2015) Sol vent d eani ng
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SSPC SP 3 (2018) Power Tool C eaning
SSPC SP 6/ NACE No. 3 (2007) Commercial Blast O eaning

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

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

49 CFR 192. 105 Desi gn Fornula for Steel Pipe

49 CFR 192.197 Control of the Pressure of Gas Delivered

from Hi gh-Pressure Distribution Systens

UNDERWRI TERS LABORATORI ES (UL)

UL 125 (2020) UL Standard for Safety Fl ow Control
Val ves for Anhydrous Ammonia and LP-Gas

UL 132 (2015; Reprint Jan 2018) UL Standard for
Safety Relief Valves for Anhydrous Anmoni a
and LP-Gas

UL 144 (2012; Reprint Nov 2014) UL Standard for

Safety LP-Gas Regul ators

UL 569 (2013; Repring Jul 2017) UL Standard for
Safety Pigtails and Fl exi bl e Hose
Connectors for LP-Gas

1.3 SUBM TTALS

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

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

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

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

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.
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The "S" classification indicates subnittals required
as proof of conpliance for sustainability CQuiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCOCEDURES.

Choose the first bracketed itemfor Navy and Air

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

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

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Pipe, Fittings, and Associated Materials
SD- 03 Product Data
Material s and Equi pnent; C[, [ 11
Spare Parts; C[, [
Pi pe and Accessory Coatings; ¢, |
SD- 05 Design Data
Connections to Existing Lines; ¢, [_ 11
Connection and Abandonnent Plan; C[, [ 11
SD- 06 Test Reports
Pressure and Leak Tests
SD-07 Certificates
Wel der's training and qualifications
Jointing of Plastic Piping
Uility Work
SD- 08 Manufacturer's Instructions
EFV Design and Installation CGuide
SD-10 Operation and Mai ntenance Data
Gas Distribution System and Equi pnent Operation; ¢, [ 11
Gas Distribution System Mai ntenance; C[, [

Gas Distribution Equi pnrent Mintenance; C[, [ 11
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1

1

4  QUALITY ASSURANCE
4.1 Qualifications
4.1.1 Wel di ng Gener al

a. Qualification of welding procedures and Wl der's training and
qual i fications, including equiprent used, detailed explanation of the
procedure, and successfully making joints which pass tests must conmply
wi th Subpart E of 49 CFR 192.

b. Submt procedures for welding of netallic piping that conply with
APl Std 1104 section 5, 12, or App. A, or ASME BPVC SEC I X. Quality
of test welds used to qualify a procedure nmust be determ ned by
destructive test. Submt the results of destructive testing of each
procedure qualification for Government record.

c. Subnit a certificate of Welder's training and qualifications by test,
requalification, or production work testing in confornmance with
APl Std 1104 section 6, 12, or App. A, ASME BPVC SEC | X; or as allowed
per 49 CFR 192 Appendix C.

d. Subnit a list of nanes and identification synmbols for all qualified
wel ders and wel di ng operators to be used on the project.

e. Weld structural nenbers in accordance with Section 05 05 23.16
STRUCTURAL WVELDI NG

.4.1.2 Jointing of Plastic Piping

a. Join piping by performance qualified plastic pipe joiners, qualified
by a person who has been trained and certified by the manufacturer of
t he pipe, using manufacturer's pre-qualified joining procedures that
have been tested in accordance with 49 CFR 192 Subpart F. Inspect
joints by an inspector qualified in the joining procedures being used.

b. Submit manufacturer's pre-qualified joining procedures and the results
of testing perforned to 49 CFR 192 Section 283.

c. Plastic pipe joiners nust be re-qualified at the begi nning of each
proj ect by nmaking specinen joints using the approve procedures and
havi ng those joints inspected by a qualified inspector and tested in
accordance with 49 CFR 192 Section 285.

d. Subnit a certificate of qualified jointing procedures, training
procedures, qualifications of trainer, and training test results for
joiners and inspectors. Notify the Contracting O ficer at |east [24]

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

. 4.2 Pre-Installati on Conference

.4.2.1 Shop Draw ngs

Submit shop drawings, within [30] [ ] days of contract award,
contai ni ng conpl ete schematic and pi ping diagrans and any ot her details
required to denonstrate that the system has been coordi nated and functions
properly as a unit. Show on the draw ngs proposed |ayout and anchorage of
t he system and appurtenances, and equi pnent relationship to other parts of
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the work including clearances for mai ntenance and operation
1.4.2.2 Connecti ng and Abandonnent Pl an

Submit witten notification of the method and schedul e for naking
connections to existing gas lines, to the Contracting Oficer at |east 10
days in advance. Include gas |line tie in, hot taps, abandonnent/renoval
or denolition, purging, and plugging as applicable. ASME B31.8 nay be
used to hel p devel op these plans, but the connection and abandonment rnust
conmply with 49 CFR 192. Include in submittal [connections to existing

i nes][connection and abandonment plan].

1.5 DELI VERY, STORAGE, AND HANDLI NG
1.5.1 Del i very and Storage

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

m ni mum of handling. Store nmaterials 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
pi pes and fittings free of dirt and debris.

1.5.2 Handl i ng

Handl e pi pe and conponents carefully to ensure a sound, undamaged
condition. Take particular care not to damage pipe coating. Repair
damaged coatings to original finish. Do not place pipe or material of any
ki nd i nside another pipe or fitting after the coating has been applied,
except as specified in paragraph | NSTALLATI ON. Handl e coated steel piping
in accordance with its listing and the nanufacturer's witten procedures.
Handl e plastic pipe in conformance with AGA XR0603

1.6 EXTRA MATERI ALS

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

[ ] months 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 LPG CONTAI NERS

Provi de containers for LPG that nmeet NFPA 58 requirenents and are

desi gned, fabricated, tested, and marked in accordance with the
regul ati ons of the department of transportation (DOT), ASVE BPVC SEC VIII,
or APl APl -ASME CODE. Provide LPG containers with all appurtenances as
required by NFPA 58, qualified to UL 125, to include vapor shutoff valve,
liquid shutoff valve, pressure relief valve, fixed maximumliquid |evel
gauge, filler valve, [and overfilling protection device, ][and actuated
[iquid withdrawal excess-flow valve]. Container appurtenances nust have a
m ni mum servi ce pressure rating of 1.7 MPa250 psig.

12.2 PI PE, FITTINGS, AND ASSOCI ATED MATERI ALS
[Provide only materials that are allowed for [natural gas][manufactured

gas] by 49 CFR 192 for the specified distribution pipeline being
installed.]
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[Provide only materials that are allowed by LPG by NFPA 58 for the
speci fied disbribution pipeline being installed.]

Provide material s and equi pment 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 Oficer, reasonably convenient to the site. Mark al

val ves, flanges, and fittings in accordance with MSS SP-25. Subnit a
conplete list of materials and equi pnment, including manufacturer's
descriptive and technical literature, performance charts and curves,
catal og cuts, and installation instructions, including, but not limted to
the foll ow ng:

El ectrical |solation Devices and Isolating Flange Kits.
Fittings

Pi pi ng

Pi pe and Accessory coatings

Pressure Reduci ng Val ves.

Meters

Regul at ors.

Shut - of f Val ves

Excess Fl ow Val ve

LPG Cont ai ner s]

T rereanoTo

[
2.2.1 Steel Pipe for [Natural Gas][Manufactured Gas] Distribution

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

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

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

Provi de steel piping that conplies with APl Spec 5L, Grade [A '] B, or X42;
ASTM A53/ A53N, Grade[ A or] B; ASTM A106/ A106lN, Grade [A][B or] C

ASTM A333/ A333V, Grade [1 or] 3. Determine mninumpipe wall thickness as
specified in 49 CFR 192. 105 section "Design Formula for Steel Pipe" for
the specific design conditions. [Pipe wall thickness |ess than schedul e
80 for pipes less than 2.5 inches dianmeter is not permtted.]

[2.2.2 Steel Pipe for LPG Distribution

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

NOTE: LPG pi ping systens covered by this

speci fication nust be designed to prevent LPGin the
[iquid phase from being trapped between isol ation
val ves. NFPA 58 requires any LPG piping systemthat
can trap liquid LPGto be rated for 2.4 MPa350 psig
and to contain a hydrostatic pressure relief valve.

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

Provide steel piping that is approved within NFPA 58 and conplies with
ASTM A53/ A53N, Grade [A or] B; ASTM A106/ A106l, Grade [A/][B, or] C
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Provi de pipe wall thickness as specified on the design drawi ngs, but in no
case | ess than schedul e 40. Provide schedule 80 pipe where threads are to
be cut in order to connect threaded val ves or appurtenances.

12.2.3 Corrosion Protection for Steel Pipe for Underground Installation

2.2.3.1 Ext ernal Coating Systemns

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

NOTE: Delete this paragraph where steel pipe is not
install ed underground as neither a gas carrier pipe
nor as an encasenent for plastic pipe.

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

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

NOTE: This paragraph rmust be retained where stee
pipe is used to encase a plastic gas carrier pipe.

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

VWhere steel pipe installation below ground is required by design of the
gas carrier pipe, or as encasenent for plastic pipe, provide pipe with a
[factory applied][field plant applied] polyolefin resin coating system
conform ng to NACE SP0185, Type A. Pipe exterior must be cleaned to a
conmer ci al grade bl ast cleaning finish in accordance with

SSPC SP 6/ NACE No. 3. Apply adhesive conpound to the pipe with a nom na

t hi ckness of 0.25 m10 mils (plus or mnus 10 percent). |Immediately after
t he adhesive is applied, extrude a seam ess tube of polyolefin over the
adhesi ve to produce a bonded seam ess coating, with a nom nal thickness of
1.0 m40 mils (plus or mnus 10 percent) of polyolefin resin for pipes up
to 400 nml6 inches in diameter. For pipes 450 m18 inches and larger in
di ameter, apply a mninumthickness of 60 mls (plus or m nus 10 percent)
pol yol efin resin.

Do not coat pipe and fittings for aboveground |ines.
2.2.3.2 Cat hodi ¢ Protection Systens

Provi de cathodic protection systemin accordance with NACE SP0169 and the
applicable UFGS DIV 26 specification for the designed type of cathodic
protection.

2.2. 4 Steel and Malleable Iron Fittings, 40 nrl-1/2 inches and Smal |l er

Provi de steel butt-weld fittings confornming to ASVE B16.9 [or threaded
mal | eable iron fittings for [natural gas][manufactured gas] pipe
conform ng to ASME B16. 11].

[Provide fittings for LPG piping systems that are rated for a m ni nrum of [
863 kPal25 psig][1725 kPa250 psig] and conply with NFPA 58. Threaded
fittings nust be qualified by the manufacturer for use with LPG Use
threaded fittings in an LPG pipeline only at connecting equi pnent and
appurtenances that are provided by the manufacturer with threaded
connections. ]

2.2.5 Steel Fittings, 50 mr 2 inches and Larger
Provi de wel d neck pipe flanges and flanged fittings, including bolts,

nuts, and bolt patterns in accordance with ASME B16.5, C ass
[ 150] [ ]. Provide buttweld fittings in accordance with ASMVE B16. 9
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[Provide fittings for LPG piping systems that are rated for a m ni nrum of [
863 kPal25 psig][1l.7 MPa250 psig] and conmply with NFPA 58.]

2.2.6 St eel Forged Branch Connecti ons

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

2.2.7 Fl ange Gaskets

[ Provi de gaskets for [natural][nmanufactured] gas systenms that are

non- ashest os conpressed material gaskets in accordance with ASVE B16. 21
1.6 mr 1/16 inch mnimumthickness, full face or self-centering flat ring
type, containing aramd fibers bonded with nitrile butadi ene rubber (NBR)
or glass fibers bonded with pol ytetrafl uoroethyl ene, suitable for maxi nunr
315 degrees C 600 degrees F service.]

[ Provi de gaskets for LPG systenms constructed of netal or confined by netal
that has a nelting point above 815 degrees C1,500 degrees F and is
resistant to the action of LPG and in accordance with NFPA 58.]

2.2.8 Pi pe Threads

[ Provide pipe threads for [natural][nmanufactured] gas piping conformng to
ASME BLl. 20. 2NASME BL. 20. 1.]

[Provide only fittings nmanufactured for the purpose of threaded
connections nmade in LPG piping systens. Design threaded fittings in LPG
systens for no | ess than 250 psig operating pressure.]

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

NOTE: Del ete the paragraph bel ow where LPG

di stribution systens are specified. NFPA 58 does
not allow thread seal ant conpounds or tape to be
used in LPG pi ping systens. Were sealing at the
t hreads of a connection in an LPG pipeline is
necessary, specify back wel ding of the threaded
joint using m nimum schedul e 80 piping and 1.7 MPa
250 psig rated fittings.

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

2.2.9 Seal ants for Steel Pipe Threaded Joints in [Natural][Manufactured]
Gas Systens

2.2.9.1 Seal i ng Conpound
Provi de joint sealing conmpound as listed in UL FLAMVABLE & COVBUSTI BLE,
Class 20 or less that is qualified for use with [natural gas]
[ manuf actured gas].

2.2.9.2 Tape

Provi de pol yetrafl uoroethyl ene tape confornmng to ASTM D3308 that is
qualified for use with [natural gas][manufactured gas].

2.3 PLASTI C PI PE, TUBING FITTINGS AND JO NTS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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2.

NOTE: Before selecting plastic pipe nmaterial,
contact the gas supplier for a gas analysis to
determ ne the types of chemicals which will be in
the gas to be supplied. Select suitable plastic
pi pe material based on the gas anal ysis.

Pol yet hyl ene, per ASTM D2513, is the preferred
plastic pipe material. SDR-11 wall thickness is the
m ni mum al | owed on a Governnent |nstallation. SDR
is the nom nal pipe dianeter divided by the wall

t hi ckness. Higher SDR-# nmeans thinner wall. Lower
SDR-# neans thicker wall. Therefore, SDR-9 woul d be
al  owed; while SDR-13 nust be di sapproved.

Pol yam de-11 (PA-11), per [ASTM D2513-99][ ASTM
F2945], may be used only to connect to existing
pi pel i nes constructed of PA-11. PA-11 plastic
cannot be connected by heat fusion to any other
pl astic and the Government will not allow a
nmechani cal connection for this purpose.

Rei nf or ced epoxy resin pipe, per ASTM D2517, may be
used only to connect to existing natural or
manuf act ured gas pi pelines constructed of reinforced
epoxy resin pipe. Reinforced epoxy resin pipe is
not qualified for use with LPG per NFPA 58.

Do not use plastic material for gas pipelines with
desi gn pressures above 690 kPal0OO psig, unless the
manuf act ured products nmeet the requirenents
specified '"Design Limtations for Plastic Pipe',
Section 192.123 of 49 CFR 192.

Do not use plastic material in gas pipelines where
operating tenperatures may exceed the material's
qualified tenperature range. PE and PA-11 naterials
nmust not exceed the tenperature used to detern ne
the Hydrostatic Design Basis (HDB) that was used to
cal cul ate the design pressure of the pipeline per
section 192.121 of 49 CFR 192. Reinforced epoxy
resin pipelines must not exceed 66 degrees C150
degrees F.

Do not use plastic material in pipelines where
operating tenperature may be bel ow -29 degrees C-20
degrees F without consulting section 192.123 of 49
CFR 192 and the manufacturer of the pipe and
fittings.

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

3.

1

Pol yet hyl ene Gas Pressure Pipe, Tubing, and Fittings

Provi de pol yet hyl ene (PE) pipe, tubing, fittings conform ng to ASTM D2513,
as specified in 49 CFR 192 Appendi x B and manufactured using material that
conplies with ASTM D3350. Pipe wall thickness nmust conply with the
Standard Di mension Ratio, SDR-11, or |ower val ue, neaning thicker wall

The Hydrostatic Design Basis (HDB) of the selected PE materi al

t he Maxi mum Al | owabl e Operating Pressure (NMAOP),

operating tenperature of the systemin which it is installed.
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2.

tubing, and fittings as required by ASTM D2513 and with traceability code
per ASTM F2897.

Provi de polyethylene fittings that are constructed of pol yethyl ene of the
same material classification and SDR as the connecting pipe, and comply
with ASTM D2513. Provide fittings with [butt-type fusion fittings
conplying with ASTM D3261] [ socket-type fusion fittings conplying with
ASTM D2683] [ el ectrofusion-type fittings conmplying with ASTM F1055].

VWhere nechanical fittings are specified on the engineering draw ngs,

provi de nmechanical fittings that conply with ASTM F1948 and are category 1
for pressure integrity, gas tightness, and provide pull-out resistance
equi valent to the pipe strength.

Provi de heat fusion joints conmplying with ASTM F2620 and t he

manuf acturer's witten procedure approved by the contracting officer.
Electro fusion joints fittings nust conply with ASTM F1055 and the
manufacturer's witten procedure approved by the contracting officer.
Per f orm underground installations in conformance with ASTM D2774.

3.2 Pol yanmi de- 11 Gas Pressure Pipe, Tubing, and Fittings

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

NOTE: Renove this paragraph where the existing

di stribution systemthat is being connected to is
not Pol yam de-11 pipe. Please note that 49 CFR 192
references ASTM D2513, revision dated 1999, i.e,
ASTM D2513-99 for PA-11 pipe, tube, and fittings.
This reference will remain until 49 CFR 192

recogni zes ASTM F2945 as the standard for PA-11

pi pe, tube, and fittings. It is recommended that a
dual reference for ASTM D2513-99 and ASTM F2945 be
retained until 49 CFR 192 is revised to reference
ASTM F2945.

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

Use PA-11 pipe to connect only to existing gas distribution pipelines that
are constructed of PA-11.

Provi de PA-11 pipe, tubing, fittings and joints conformng to |

ASTM D2513-99] [ASTM F2945], as specified in 49 CFR 192 Appendi x B and
manuf actured using nmaterial that conplies with ASTM D4066. Pi pe wal |

t hi ckness nmust conply with the Standard Di nension Ratio, SDR-11, or |ower
val ue, meaning thicker wall. The Hydrostatic Design Basis (HDB) of the
sel ected PA-11 material nust exceed the Maxi mum Al |l owabl e Operating
Pressure (MAOP), at the anticipated operating tenperature of the systemin
which it is installed. Mark pipe, tubing, and fittings as required by [
ASTM D2513-99] [ASTM F2945] with traceability code per ASTM F2897.

Provide PA-11 fittings that are constructed of PA-11 of the sane nateri al
classification and SDR as the connecting pipe and conply with [

ASTM D2513-99] [ASTM F2945]. Provide [butt-type fusion fittings conplying
with [ ASTM D2513-99] [ASTM F2945],[ Annex A2] [electro fusion-type fusion
fittings conplying with ASTM F2600]].

Where nmechanical fittings are specified on the engi neering draw ngs,

provi de nmechanical fittings that conply with [ASTM F1948 for netallic
mechani cal fittings] [ASTM F2145 for PA-11 bodi ed nmechanical fittings] and
are category 1 for pressure integrity, gas tightness, and provide pull-out
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resi stance equivalent to the pipe strength.

Make heat fusion joints and electro fusion joints in accordance with the
manuf acturer's witten procedure approved by the contracting officer
Per f orm underground installations in conformance with ASTM D2774.

[2.3.3 Rei nf orced Epoxy Resin Gas Pressure Pipe and Fittings

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

NOTE: Renove this paragraph when specifying LPG

di stribution pipelines or where the existing

di stribution systemthat is being connected to is
not reinforced epoxy resin pipe conplying with ASTM
D2517.

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

Use reinforced epoxy resin pipe to connect only to existing [natura
gas] [ manuf act ured gas] distribution pipelines that are constructed of
rei nforced epoxy resin.

Provi de reinforced epoxy resin pipe, tubing, fittings conformng to
ASTM D2517 and as specified in 49 CFR 192 Appendix B. M ni num wal

t hi ckness nmust conply wi th engi neering drawi ngs and 49 CFR 192. Mark
pi pe, tubing, and fittings as required by ASTM D3892.

Provide fittings conform ng to ASTM D5685.

Adhesi ves used to join pipe and fitting must conply with ASTM D2517 and
the manufacturer's witten procedure approved by the contracting officer
Perf orm underground installations in conformance with ASTM D3839.

12.3. 4 Mechani cal Fittings for use with Plastic Pipe

Use of nechanical fittings in distribution pipelines constructed of

pl astic requires the approval of Engineering and the Contracting Oficer.
Mechani cal fittings may be approved only where others nethods of
connecting piping and appurtenances will produce a |ess reliable gas tight
connecti on.

Mechani cal fittings, their use, and installation nust conply with

49 CFR 192. Mechanical fittings must neet the requirements of category 1
presented in [ASTM F1948 for netallic nmechanical fittings] [ASTM F2145 for
PA-11 nechanical fittings] to remain gas tight while resisting pull-out
forces.

Mechani cal fittings constructed of metal or plastic other than the plastic
speci fied for piping must be approved base on subm ssion of manufacturer's
test data and historical service records indicating their acceptability
for the intended service.

Submit all traceability information for each mechanical fittings to

i nclude, but not limted to, the manufacturer, part nunber, serial numnber,

and geographic information system coordi nates of the installed |ocation
[2.4  FLEXI BLE METALLI C CONNECTORS FOR LPG SERVI CE

VWere flexible piping is required for connection of LPG contai ner

regul ator to the manual shut off valve at the start of the LPG pipeline,
provide flexible metallic connectors conplying with UL 569, rated for a
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wor ki ng pressure not |less than 2.4 MPa350 psig. Provide hose assenbly
wi t h approved connectors that is designed for a pressure not |less than 4.8
MPa700 psig.

]1]2.5 VALVES

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

NOTE: Val ves and pressure regulators are necessary
at all points where design requires pressure
reduction or regulation. Require a shut-off valve
in conpliance with the requirenments of 49 CFR
192.197. A central regulating station is generally
provi ded by the gas conpany and is usually | ocated
near the entrance to the installation. Wen valves,
gas pressure regulators, and rel ated devices are
required in the contract, ensure that all necessary
equi prent will conply with the requirenents of the
gas conpany, and revise these paragraphs as
required. Provide a detail of each regulating
station and the followi ng data for each pressure
regulator: materials of construction, flow rate,
type and specific gravity of the gas, inlet and
outl et pressures, accuracy of control, and size and
type of connecti ons.

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

[2.5.1 Carbon Steel Valves for [Natural Gas][Manufactured Gas] Pipelines

Provi de val ves suitable for shutoff or isolation in [natural]

[ manuf act ured] gas pipelines conformng to the requirenents of 49 CFR 192.
Al materials used in valve construction nust be resistant to the action
of the gas being distributed under the service conditions.

Provi de carbon steel valves installed in [natural gas][manufactured gas]
pi pelines that conmply with APl Spec 6D. Provide ball, check, gate, and
pl ug val ves as specified in the design draw ngs.

Provide Cass [150]] ] steel valves 40 m1-1/2 inches and small er
installed underground with butt-weld ends conplying with ASVE B16. 25, with
square wench operator adaptor and corrosion prevention

Provide C ass [150]] ] steel valves 40 m1-1/2 inches and small er
i nstal |l ed aboveground with butt-weld conplying with ASVME B16. 25 or

t hreaded ends conplying with ASME B1l.20.1, with hand wheel or wench
oper ator.

Provi de O ass [150]] ] steel valves 50 M2 inches and larger installed
underground with butt-wel d ends conplying with ASVE B16. 25, and square
wr ench operator adaptor and corrosion prevention coating.

Provi de O ass [150]] ] steel valves 50 M2 inches and larger installed
aboveground with butt-weld conplying with ASVE B16.25 or flanged ends
conplying with ASVE B16.5, with hand wheel or w ench operator

Provi de val ves 200 nm8 inches and | arger with worm or spur gear operators,
totally encl osed, grease packed, and seal ed, with operators having Qpen
and C osed stops and position indicators. Provide |ocking feature where

i ndi cated. \Wherever the |ubricant connections are not conveniently
accessi bl e, provide extensions for the application of lubricant. Provide
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val ves with lubricant conpatible with gas service.

1[2.5.2 Metal lic Valves for LPG Pipelines

Provi de manual shut-off valves, excess flow val ves, and backfl ow check

val ves in LPG pipelines conformng to the requirenents of NFPA 58 and

UL 125. Provide valves constructed from|[steel, ] [ductile (nodular) iron
conplying with ASTM A395/ A395lv, ] [malleable iron conplying with

ASTM A47/ A4T7N, 1 [brass]. Al materials used in valve construction mnust
be resistant to the action of LPG under the service conditions. Valves
must have a service pressure rating of [0.9 MPal25 psig for pipeline
pressure of 0.9 MPal25 psig or less] [ and ] [1.7 MPa250 psig for

pi pel i nes operating above 0.9 MPal25 psig].

[ Provide pressure spring |loaded relief valves that conply with UL 132 with
flow capability to limt the pressure in the pipeline to bel ow the Maxi mum
Al l owabl e Operating Pressure (MAOP) for the system]

12.5.3 Pl astic Valves for [Natural Gas][Mnufactured Gas][LPG Pipelines

[

[Provide valves installed in polyethylene distribution pipelines that are
constructed of polyethylene of the same material classification and SDR as
t he connecting pipe. Conply with ASTM D2513 and ASME B16. 40 for
underground installation only. Provide valves with [butt-type fusion
fittings conplying with ASTM D3261] [socket-type fusion fittings conplying
with ASTM D2683][el ectro fusion-type fittings conplying with ASTM F1055].]

[Provide valves installed in PA-11 distribution pipelines that are
constructed of PA-11 of the sane material classification and SDR as the
connecting pipe. Conply with [ ASTM D2513-99] [ASTM F2945] and ASME B16. 40
for underground installation only. Provide valves with [butt-type fusion
fittings conplying with [ ASTM D2513-99] [ASTM F2945], Annex A2] [electro
fusion-type fusion fittings conplying with ASTM F2600].]

.5.4 Excess Fl ow Val ve (EFV)

Provi de [bypass type EFV with autonatic reset][non-bypass type EFV with
manual rest] that conforns to MSS SP-142 and ASTM F2138 and tested to
ASTM F1802. Submit an EFV Design and Installation Guide which includes
t he manufacturer's product design data and installation instructions.
Submit all traceability information for each EFV to include, but not
limted to, the manufacturer, part nunber, serial nunber, and geographic
i nfornati on system coordi nates of the installed location. Provide
appropriate val ve box where access for mmintenance or reset is required.

.5.5 Val ve Box

Provide [street valve box with cast-iron cover and two-piece 130 nm5-1/4
inch shaft-slip valve box extension][rectangul ar concrete val ve box, sized
| arge enough for renoval of valve without renoving box]. Cast the word
"Gas" into the box cover. Use valve box for areas as foll ows:

a. Roads and Traffic Areas: Heavy duty, cast iron cover.

b. Oher Areas: Standard duty, concrete cover.

c. Airfields and Special Loadings: As detailed.]
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2.6 PRESSURE REGULATORS

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

NOTE: Coordi nate this paragraph with the specified
requi renents in paragraph VALVES.

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

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

[2.6.1 LPG Mai n Regul ators

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

NOTE: There are several nethods of reducing and
regul ating the pressure of LPG within the

di stribution pipeline. The designer must specify

t he NFPA 58 conpliant regul ator or regul ator
conbination that is appropriate for the LPG service
that is provided.

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

LPG regul ators nust conmply with UL 144 and NFPA 58. Line pressure

regul ators that conply with ANSI Z21.80/CSA 6.22 are not allowed in the
LPG distribution pipeline, but are used in accordance with NFPA 54 to
reduce a 17.8 kPa2 psig service line pressure to appliance regulator inlet
pressure. Appliance regulators that conply with ANSI Z21.18/ CSA 6.3 nmnust
not be used in an LPG distribution pipeline.

Provi de LPG two stage regul ator systenms as required by NFPA 58:
a. Single stage regulators are not allowed in an LPG pipeline.

[ b. Automatic changeover regul ator incorporating an integral two stage
regulator, with [integral pressure relief to limt second stage outl et
pressure to 14 kPa2 psig when seat disc is renmove and inlet pressure
is 104 kPal5 psig][overpressure shutoff with manual reset] on the
outlet of the second stage regulator, for use on nultiple cylinder
installation.]

[ c. Integral two-stage regulator with means to determ ne the outl et
pressure of the high pressure regulator, with [integral pressure
relief tolimt second stage outlet pressure to 14 kPa2 psi g when seat
disc is renove and inlet pressure is 104 kPal5 psig][overpressure
shutoff with manual reset].]

[ d. High pressure regulator installed on the LPG container with
[integral ][separate] relief valve, and a first stage regulator, with
integral pressure relief, installed downstream of the high pressure
regul ator to serve nultiple second stage regulators with [integra
pressure relief to limt second stage outlet pressure to 14 kPa2 psig
when seat disc is renove and inlet pressure is 104 kPal5 psig
][ overpressure shutoff with manual reset] on the outlet of the second
stage regul ator.]

[ e. First stage regulator, 69 kPalO psig maxi numoutlet pressure, wth
integral pressure relief, and a second stage regulator with [integra
pressure relief to limt second stage outlet pressure to 14 kPa2 psig
when seat disc is renove and inlet pressure is 104 kPal5 psig
][ overpressure shutoff with manual reset].]
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[ f. Integral 2 psi service regulator, 17 kPa2.5 psig naxi mum outl et
pressure with [integral pressure relief to limt outlet pressure to 35
kPa5 psig when seat disc is remove and inlet pressure is 104 kPal5 psig
][ overpressure shutoff with manual reset].]

2 psi regulator systemincluding a first stage regulator, 69 kPalO psig
maxi mum out | et pressure, with integral pressure relief, and a 2 ps

regul ator, 17 kPa2.5 psig maxi mumoutlet pressure with [integral pressure
relief tolimt 2 psi regulator outlet pressure to 35 kPa5 psig when seat
disc is remove and inlet pressure is 104 kPal5 psig][overpressure shutof f
wi th manual reset].]

1[2.6.2 [ Natural ][ Manuf actured] Gas Main Regul ators

Provi de pressure regulators for main gas distribution pipelines froma
qual i fied manufacture of pipeline regulators. Equip distribution

pi pelines with regulators where that pipeline is supplied froma source of
gas that is at higher pressure than the maxi num al | owabl e operati ng
pressure of the distribution pipeline. Provide regulators of adequate
capacity that are rated for the inlet pressure of the gas source and the
anticipated operating tenperature. 1In addition to the pressure regul ating
devices, provide a protective nethod to prevent overpressuring of the
systemin accordance with 49 CFR 192, Section 195. Suitable protective
devi ces are as follows:

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

NOTE: The designer may design and specify the

nmet hod and device used to create overpressure
protection that conplies with 49 CFR 192, or the
designer may include all of the methods allowed in
49 CFR 192 to allow the contractor to select a cost
ef fective method. However, the designer mnust
coordinate this decision with the authorized
Distribution System Operator to ensure conpliance
with locally adopted requirements or standards.

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

a. Spring-loaded relief valve nmeeting the provisions of
ASME BPVC SEC VII | 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 conform ng to ASVME PTC 25.

d. Mnitoring relief valves conform ng to ASVME PTC 25.

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

f. Automatic shutoff device installed in series with the prinmary
regul ator, set to shut off when the pressure on the distribution
system reaches the nmaxi num al | owabl e operating pressure of the system
or less, which remains closed until nanually reset.

g. Spring-loaded, diaphragmtype relief valves.
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1[2.6.3 [ Nat ural ] [ Manuf act ur ed] Servi ce Regul ators

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

NOTE: 49 CFR 192 allows service regul ators
installed on service lines operating at 414 kPa60
psig or less to omt pressure relief. However, it
is reconmmended that service regulators conply with
the requirenents of this UFGS paragraph, as witten,
to allow the natural gas distribution pipeline
operator the maximumflexibility in selecting higher
di stribution pipeline operating pressures.

Sel ect one of the three bracketed texts to allow
di stribution pipeline operation between 414 kPa60
psig and 862 kPal25 psig.

VWere the service regul ator pipe connection exceeds
50 m?2 inches, one of the overpressure protection
net hods presented in the three bracketed texts is
required by 192.197(b)

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

Provi de ferrous bodi ed service regulators conformng to AGA ANSI B109. 4
with [full capacity internal relief] [downstream pressure relief valve
where distribution pipeline pressure does not exceed 862 kPal25 psig]

[ downstream automati ¢ overpressure shut-off].

Service regul ators rmust nmeet each of the foll owi ng requirenents.

a. Capable of reducing distribution line pressure to the safe pressure
requi red by the connected equi pnent.

b. Capable of limting, under no flow conditions, the build-up of
downstream pressure that woul d cause unsafe operation of the connected
equi prent .

c. Pipe connections of 50 M2 inches or |ess.

d. Single port with orifice diameter no greater than that recommended by
t he manufacturer for the maxi num gas pressure at the regulator inlet.

e. Valve seat of resilient materials designed to withstand fl ow
condi ti ons when pressed agai nst the val ve port.

f. Self-contained with no external static or control |ines.

Set pressure relief at a | ower pressure than woul d cause unsafe operation
of any connected and properly adjusted gas utilization equi pnent.

1[2.6.4 Overpressure Protection for Service Lines, Operating Pressure
Greater than 414 kPa60 psig, but Less than 862 kPal25 psig

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

NOTE: Onmt this paragraph where the service

regul ator specified above, para 2.4.2, contains
internal pressure relief, a downstreamrelief valve
or downstream automati c shut-of f; because the
installation of any one of these devices conplies
with 192.197(c)(3).
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49 CFR 192, Section 197(c) presents the m ni num
requi renents for overpressure protection of custoner
pi pi ng and appliances that are connected to a

di stribution pipeline operated at greater than 414
kPa60 psig.

Thi s UFGS paragraph offers the overpressure
protection solutions allowed by 49 CFR 192.197(c).

The desi gner may desi gn and specify the nethod and
device used to create overpressure protection that
conplies with 49 CFR 192 or, the designer may

i nclude all of the nethods allowed in 49 CFR 192 to
all ow the contractor to select a cost effective

nmet hod. However, the designer nust coordinate this
decision with the authorized Distribution System
Qperator to ensure conpliance with locally adopted
requi renents or standards.

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

VWere the gas distribution systemis operated at a pressure greater than
414 kPa60 psig, but less than 862 kPal25 psig, provide one of the

foll owi ng nethods of overpressure protection for the service regul ator and
facility gas piping system

a. Additional upstreamregulator plus pressure relief or automatic
shut - of f.

b. Additional upstreamnonitoring regulator that, in the event of service
regul ator failure, prevents the pressure of gas supplied to the
custoner from exceedi ng a nmaxi num saf e val ue.

c. A service regulator with internal relief or dowmnstreamrelief valve
d. An automatic shut-off device with manual reset.

1[2.6.5 Overpressure Protection for Service Lines, Operating Pressure
Greater than 862 kPal25 psig

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

NOTE: Service regulators conplying with ANSI B109. 4
are limted to 862 kPal25 psig inlet pressure.

49 CFR 192, Section 197.(c)(3) further qualifies the
m ni mum requi renents for overpressure protection of
service regul ators connecting to a distribution

pi peline operated at greater than 862 kPal25 psig.
Section 197(c)(3) requires one of the overpressure
protection solutions listed in the bracketed text of
this specification paragraph

VWere the distribution systemoperates at a
pressure, higher than 862 kPal25 psig, retain the
foll owi ng paragraph and select fromthe bracket text.

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

In addition to the required service regul ator, provide an additiona
upstream [regulator that is set to maintain the inlet pressure to the
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service regulator to 414 kPa60 psig or less] [nonitoring regulator to
limt the pressure of gas supplied to the facility gas piping to the
| owest, maxi muminlet pressure of any appliance regul ator connected to the

facility gas piping].
12.7 METERS

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

NOTE: Meter selection nust conply with the Advanced
Met eri ng Program bei ng i npl enented at the specific
CGovernment Installation where work i s being
perfornmed. The design engi neer nust contact the
project Contracting Officer to determ ne the
appropriate point of contact for this advanced
nmetering program The design engi neer nust then
consult with the point of contact, approved by the
Contracting Officer, to ensure that the specified
natural gas nmetering systemis conpliant with the
current requirenents for the advanced netering
program and the current, site applicable
cybersecurity protection. Any netering sel ected
nmust conply with the requirenents of Section 25 05 11
CYBERSECURI TY FOR FACI LI TY- RELATED CONTROL SYSTEMS

The gas neters specified in this paragraph are
qualified for natural gas, manufactured gas and LPG
in its vapor phase. Designer must specify the

maxi mum al | owabl e operating pressure of the neter at
no |l ess than 10 psig per 49 CFR 192 and rnust protect
the meter fromover pressurization | AW49 CFR

192. 197.

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

Provi de gas neters for [natural gas][manufactured gas][liquefied petrol eum
gas in the vapor phase] that comply with [ AGA ANSI B109.1] [AGA ANSI B109. 2
] [AGA ANSI B109. 3] [pipe] [pedestal] nounted, [diaphragni or [bellow
[style], [cast-iron] [enanel-coated steel] [alum num case. Rate neters
for a maxi mum al | owabl e operating pressure of [69 kPa 10 psig]]|

psigl] [Provide with a strainer immediately upstream. Provide

[ di aphragm type meter 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 di splacenent neter conformng to AGA ANSI B109. 3] as
required by local gas utility supplier. Provide conbi ned [ odoneter-type]
regi ster totalizer index, UV-resistant index cover, water escape hole in
housi ng, and neans for sealing against tanpering. Provide

t emrper at ur e- conpensated type neters sized for the required volunetric fl ow
rate and suitable for accurately neasuring and handling gas at pressures,
tenperatures, and flow rates indicated. Provide neters with over-pressure
protection as specified in 49 CFR 192 and ASVE B31.8. Provide neters that
are tanper-proof [with] [frost protection] [fungus protection][seisnic
protection].Provide neters with a pulse switch initiator capabl e of
operating up to speeds of 500 nmaxi mum pul ses per mnute with no fal se

pul ses and requiring no field adjustnents. Provide not |ess than one
pul se per 2.83 cubic neters 100 cubic feet of gas. Mninmumservice life
nust be 30, 000, 000 cycl es.
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2.

7.1 Uility Monitoring and Control System (UMCS) or Autonatic Meter

Readi ng I nterfaces

2.

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

25 05 11 CYBERSECURI TY FOR FACI LI TY- RELATED CONTROL SYSTEMS. Meters
installed nust conmply with Section 25 05 11 CYBERSECURI TY FOR

FAC!I LI TY- RELATED CONTROL SYSTEMS.

. 7.2 Measur ement Configuration

For buildings that already have a gas meter with a pul se output, ensure
that the pul se output is connected to a data gathering device (i.e.
electric neter). For buildings where a natural gas neter already exists
but does not have a pulse output, add a pulse kit to the existing neter
and tie the output to a data gathering device. |If the existing gas neter
will not accept a pulse kit or if no neter exists a new natural gas neter
must 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.

8 TELEMETERI NG OR RECORDI NG GAUGES

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

NOTE: 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 buil dings supplied, the operating
pressures, the capacity of installation, and ot her
operating conditions.

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

Equi p each distribution system supplied by nmore than one district pressure
regul ating station with telenetering or recordi ng pressure gauges to
i ndicate the gas pressure in the district |ine.

.9 GAS TRANSI TI ON FI TTI NGS

Provi de manufactured steel-to-plastic gas transition fittings approved for
jointing steel and pol yethyl ene pipe, conform ng to ASTM F1973
requi renents for transition fittings.

Provi de anodel ess riser on service lines to transition from bel ow grade
pl astic piping to above grade steel piping in accordance with 49 CFR 192.
Pol yet hyl ene-t o- steel anodel ess risers nust conmply with ASTM F1973 and
ASTM D2513 - Category 1 specifications for gas tight seal and pull-out
resi stance. Protect steel pipe fromcorrosion by a factory applied

coati ng.

.10 | DENTI FI CATI ON

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

SECTION 33 51 15 Page 28



2.11 ELECTRI CALLY | SOLATED JO NT NMATERI ALS

Provide insulating joint materials between flanged or threaded netallic
pi pe systens to electrically isolate piping that is protected by cathodic
protection systenms. Devices nmust conply with NACE requirenents.

[2.12 NATURAL GAS COVPRESSORS

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

NOTE: Delete this paragraph where natural gas
conpressors are not installed in the project.

The Desi gner of Record nust coordinate all operating
conditions with the gas conpressor manufacturer and
adhere to this manufacturer's advice on necessary
appurtenance, materials, and installation practices
for piping systems connected both upstream and
downstream of this conpressor

Code information is limted for natural gas
conpressi on system design and installation

Theref ore, conpliance with APl standards and
recommended practices and conmercially avail abl e

i nfornation for the conpressor is nandatory for the
desi gn and construction of systens intended to

conpress natural gas.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Provi de natural gas conpressors that conply with [API Std 617][API Std 618
J[API Std 619].

Provide all devices necessary for safe operation and environnental
protection to include snubbers, valves, fittings and other appurtenances
as shown on the design draw ngs.

] PART 3 EXECUTI ON
3.1 EXAM NATI ON

After becoming famliar with all details of the work, verify al
di mrensions in the field, and advise the Contracting Oficer of any
di screpancy 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 LPG CONTAI NERS

Install LPG containers in accordance with NFPA 58 requirements for the
type and volumetric capacity of the designed tank. Install each container
with the required appurtenances as defined in NFPA 58. Mount each LPG
tank on a concrete pad with anchor bolts or other tie down devices that
provi de resistance to tip over, caused by external forces defined in

ASCE 7-16 and all ow necessary novenment to conpensate for thernal expansion
and contraction. (Qbserve required separation di stance from occupi ed
bui | di ngs and bui | di ng openi ngs.
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3.4 GAS MAINS

Provi de steel pipe for aboveground installation. Provide polyethylene
pi pe for underground service.

[ Where connection is nade to an existing distribution pipeline constructed
of Pol yam de-11 pi pe, construct new system using Pol yam de-11 pi pe or use
approved connection fitting to connect new pol yet hyl ene pi pe. ]

[ Where connection is nmade to an existing distribution pipeline constructed
of Rei nforced Epoxy Resin pipe, construct new system usi ng Reinforced
Epoxy Resin pipe or use approved connection fitting to connect new

pol yet hyl ene pi pe. ]

3.5 SERVI CE LI NES

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

NOTE: Locate service line isolation valve as close
to the supply nain as possible, but at a safe

di stance fromtraffic | anes.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

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].

VWere indicated, provide service line with an isolation valve of the sane
size as the service line, located in a valve box. Mke the service lines
as short and as straight as practicable between the point of delivery and
the gas main, wi thout bends or lateral curves unless necessary to avoid
obstructions or otherwi 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.

3.6  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.

3.7 PROTECTI VE COATI NG

3.7.1 Protective Coating for Underground Steel Pipe

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

NOTE: |If casings are installed on plastic pipe
install ed bel ow grade, then retain this paragraph
Renove this paragraph where no steel pipe is to be

install ed bel ow grade.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Where steel pipe is installed below grade for either the gas carrier pipe
or as a casing for plastic carrier pipe, protect this pipe from corrosion
by an extruded pol yolefin resin coating systemover a soft adhesive

applied to the steel pipe. This coating nust be either factory applied or
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applied using a field plant especially equi pped 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

t hat produce a covering equal in thickness to that of the covering applied
nmechani cal | y.

.7.1.1 Field Plant Applied Polyolefin Resin Coating System

Provide a polyolefin resin coating systemconformng to NACE SP0185, Type
A. Cean the exterior of the pipe to a conmercial grade blast cleaning
finish in accordance with SSPC SP 6/ NACE No. 3, and apply adhesi ve conpound
to the pipe with a nom nal thickness of 0.25 nrl0 mils (plus or mnus 10
percent). |Imediately after the adhesive is applied, extrude a seanl ess
tube of polyolefin over the adhesive to produce a bonded seanl ess coati ng,
with a nomnal thickness of 1.0 mm 40 mils (plus or mnus 10 percent) of
pol yol efin resin for pipes up to 400 mr 16 inches in diameter. For pipes
450 nmr 18 inches and larger in diameter, apply a mninumthickness of 1.5
nr 60 mils (plus or mnus 10 percent) polyolefin resin

.7.1.2 Pi pe Joint and Field Repair Coating System

Apply joint coating and field repair material as recommended by the
coating manufacturer, consisting of one the follow ng:

a. Heat shrinkabl e polyethyl ene sl eeves.
b. High density polyethyl ene/bitun nous rubber conmpound tape.

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

.7.1.3 I nspection of Pipe Coatings

Repair any damage to the protective covering during transit and handling
before installation. After field coating and w appi ng has been appli ed,

i nspect 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. |Inmediately repair all holidays in the protective covering upon
detection. The Contracting Oficer reserves the right to inspect and
determne the suitability of the detector. Furnish |labor, naterials, and
equi pnment necessary for conducting the inspection

. 7.2 Protective Covering for Aboveground Piping Systemns

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

.7.2.1 Ferrous Surfaces

Touch up shop prined surfaces with ferrous netal primer of the sanme type
paint as the shop primer. Solvent-clean surfaces that have not been shop
primed in accordance with SSPC SP 1. Mechanically clean surfaces that
contain |loose rust, loose nmll scale, and other foreign substances by
power w re brushing in accordance with SSPC SP 3 or brush-off blast clean
in accordance with SSPC 7/ NACE No.4 and primed with ferrous netal primer
in accordance with SSPC Paint 25. Finish primed surfaces with two coats
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3.

3.

of exterior alkyd paint conformng to MPI 9.

7.2.2 Nonf err ous Surf aces

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

NOTE: Retain only the first sentence for nornal
conditions. Delete the first sentence and retain

t he second sentence for corrosive conditions.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

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

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

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

. 8 | NSTALLATI ON

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

NOTE: When existing gas piping is abandoned, show
di sconnect details on the drawings. Refer to ASME
B31.8 for guidance on preparing the di sconnect
details. ASME B31l.8 requires physical disconnection
from gas sources. Shutoff valves are not an
accept abl e means of di sconnect. ASME B31.8 may be
used as a reference, but the disconnection and
abandonnent nust conply with the requirenments of 49
CFR 192, Section 727.

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

Install gas distribution system and equi pment in confornmance with the
manuf acturer's recommendati ons and applicable sections of 49 CFR 192.

.8.1 Abandonment of Natural Gas Distribution Pipelines

Per f or m abandonnent of existing gas piping in accordance with ASMVE B31. 8,
the contract drawi ng details and the requirenments of 49 CFR 192, Section
727. Purge natural gas piping so that there is no potential hazard.

Provi de | ocki ng devices for the shut-off valve |ocated at the end of the
service line supplying gas to a discontinued custonmer. Cut the pipe

wi t hout damagi ng the pipe. Unless otherw se authorized, use an approved
type of mechanical cutter. Use wheel cutters where practicable. On stee
pi pe 150 m®6 inches and | arger, an approved gas-cutting-and-beveling
machi ne may be used. Cut plastic pipe in accordance with AGA XR0603

Fill abandoned vaults with suitable conmpacting naterial.[ Record and
submit to the COR the Geographic Information System (A S) |ocation of any
abandoned distribution pipeline that crosses over, under, or through a
navi gabl e wat erway. |

8.2 Installing Pipe Underground

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

NOTE: Indicate profile of gas lines on the
drawing. If it is inpractical to conply with the
m ni mum cover specified for pipe, and necessary to
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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 on
the drawi ngs and identified by Ceospatia
coor di nat es.

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

Grade gas mains and service lines as indicated. G ade service lines so as
to drain back to the main or into drips as indicated. Wld joints in
steel pipe except as otherwi se permitted for installation of valves.
Provide mains with 600 nr 24 inch mni mum cover; service lines with 485 mr
18 inch mnimum cover; and place both mains and service lines on firnmy
conpacted select material for the full |ength.

VWere indi cated, encase, bridge, or design the main to withstand any
anticipated external |oads as specified in 49 CFR 192. Provide standard
wei ght bl ack steel pipe encasement material with a protective coating as
specified. Separate the pipe fromthe casing by insulating 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
pi pe on bl ocks to produce uniformgrade is not permtted. 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 danage or obstruct
the operation of the valves, regulators, neters, or other equipnment. Wen
work is not in progress, securely close open ends of pipe or fittings with
expandabl e plugs or other suitable nmeans. M nor changes in |line or

gradi ent of pipe that can be acconplished through the natural flexibility
of the pipe material w thout producing permanent deformati on and w t hout
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.

VWhen pol yet hyl ene piping is installed underground and not encased in a
netallic casing, place a tracer wire or other electrically conductive

el ement above the pipe in accordance with 49 CFR 192 to permt |ocating
wi t h under ground detection devices. After laying of pipe and testing,
backfill the trench in accordance with Section 31 00 00 EARTHWORK, and in
a manner provides firm support under the pipe and prevents damage to the
pi pe and pi pe coating from equi pment or fromthe backfill materi al

.8.3 Installing Pipe Aboveground

Prot ect aboveground pi ping against dirt and other foreign matter, as
specified for underground piping. Weld joints in steel pipe; however,
joints in pipe 40 nr 1-1/2 inches in dianmeter and smaller may be threaded,;
joints may al so be threaded to accommpdate the installation of valves.
Provi de flanges of the weld neck type to match wall thickness of pipe.

.9 Pl PE JO NTS

Provide pipe joints conplying with the requirements of 49 CFR 192, Subpart
E for welding of steel pipelines and Subpart F for joints other than

wel ding. Design and install pipe joints to effectively sustain the

| ongi tudi nal pullout forces and thrust forces caused by the contraction
and expansi on of piping or superinposed |oads. Mke each joint in
accordance with the submtted and approved witten joining procedure that
has been proven to produce strong, gas-tight joints. Each joint nust be
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i nspected by the approved i nspector
. 9.1 Threaded Steel Joints

Provide threaded joints in steel pipe with tapered threads evenly cut,
made with UL approved joint sealing compound approved for gas service or
pol ytetrafl uoroet hyl ene tape approved for gas service applied to the male
threads only. Caulking of threaded joints to stop or prevent |eaks is not
permtted.

.9.2 Wl ded Steel Joints

Perform gas pi pe wel dnents, as indicated, in accordance with the submtted
and approved wel di ng procedures, and by the approved qualified wel ders.
Make changes in direction of piping by welding fittings only; nitering or
not ching pipe to formelbows and tees or other simlar type construction
is not permtted. Branch connection may be nade with either wel ding tees
or forged branch outlet fittings. Use forged or flared branch outl et
fittings for inprovenent of flow where attached to the run, and reinforced
agai nst external strains. Performall beveling, alignnent, heat

treatment, and inspection of welds conforming to APl Std 1104 and the ASME
Boi |l er and Pressure Vessel Code. Renove weld defects and repair the weld,
or remove the weld joints entirely and reweld. After filler metal 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.

. 9.3 Pl astic Pipe Jointing Procedures

Use jointing procedures that have been submitted and approved for this
project. Joints in plastic pipe nust be made by the qualified personne
subm tted and approved for this project, who have the requalification
requi renents of 49 CFR 192, Section 285. Each joint made nust be

i nspected by the qualified i nspector that was submtted and approved for
this project.

Heat fusion joining of plastic pipe or fittings nmade fromdi fferent
plastic resins by classification or by manufacturer are not allowed. |If
heat fusion joining of simlar polyethylene resin classification is
required in pipe made by different manufacturers, the procedure must be
qualified by test in accordance with 49 CFR 192, Section 283 requirenments
and AGA XR0603. The personnel making these joints nust be qualified using
this procedure in accordance with 49 CFR 192, Section 285 requirenents.
Submit all data: witten procedure, test specinens, test results,

i nspection reports, etc. to show conplete jointing qualification per

49 CFR 192 requirenments to the COR

Where joining procedures for plastic pipes by heat fusion cannot be
properly qualified, an alternative connection nethod nust be used.

.9.4 Mechani cal Couplings for Plastic Pipe Jointing

Make nechanical joints in accordance with the procedures that have been
qualified in accordance with 49 CFR 192, Section 283(b). Submit evidence
that the five specinen joints configured and tested in accordance with
283(b)(1), (2) and (3) failed in a nmanner consistent with 283(b)(4), (5)
and (6) as applicable. For the mechanical coupling, obtain the

manuf acturer's nodel nunber, serial number, and date of manufacture,
record the date of installation and obtain the Geographical Infornmation
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3.

System (A@S) location of the installed nechanical coupling. Subnit to the
COR, this and all other data required by 49 CFR 192 to be subnmitted to the
Pi pel i ne and Hazardous Material Safety Adm nistration (PHVSA).

.9.5 Connecti ons Between Metallic and Plastic Piping

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

.10 VALVES

Install valves in |ocations shown on the drawi ngs and at |ocations
required by 49 CFR 192. 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
t hrough the val ve or val ve box.

For systenms where the maxi num distribution pressure exceeds 414 kPa60 psig
operating pressure, provide a nethod to regulate and linmt the pressure of
the gas in the systemthat conplies with 49 CFR 192. 197 paragraphs (c)(1)
t hrough (4).

11 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 speci al
wrench for renoval, and furnish the correctly marked wench 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
square neter 3 square feet and install an access cover that is traffic
rate cast iron of anple thickness to support expected traffic |oads. Wen
in a sidewal k, provide the top of the box as a renovabl e concrete slab 600
nr 2 feet square and set flush with the sidewal k. Mke the boxes

adj ustabl e extension type with screw or slide-type adjustnents.

Separately support valve boxes to not rest on the pipe, so that no traffic
| oads can be transnitted to the pipe. Only locate valves in val ve boxes
or inside of buildings.

12 DRI PS

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

NOTE: |If gas nmains are for the distribution of

hi gh- pressure natural gas (above 400 kPa 60 psiQ)
only, delete the entire paragraph: DRI PS. Require
drips for lines distributing natural gas at the | ow
point imrediately foll owi 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 |locations 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
bracket ed sentence.
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3.

3

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

Install drips conformng to the details, provide comrercial units of
approved type and capacity. Connect a blow off pipe 32 mr 1-1/4 inches or
larger to each drip at its |lowest point and extend to or near the ground
surface at a convenient |ocation away fromtraffic. Provide a reducing
fitting for each discharge at each drip terninal (outlet), a plug valve,
and a 15 mr 1/2 inch nipple turned down. Locate the discharge termnal
(outlet) inside a length of 300 mr 12 inches or larger vitrified clay

pi pe, concrete sewer pipe or concrete term nal box [set vertically on a
bed of coarse gravel 300 mr 1 foot thick and 1 n3 feet square,] [with
concrete bottomto contain liquids and a connection to renove |iquids for
di sposal,] and closed at the ground surface with a suitable replacenent
cover.

13 PRESSURE REGULATOR | NSTALLATI ON

.13.1 Main Distribution Line Regulators

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

NOTE: Renove reference to bypasses around pressure
regul ators for main distribution |lines unless
continuity of service is inperative and the bypass
is regulated to prevent possible overpressure of
downstream | i nes.

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

Install pressure regulators. |Install a valve on each side of the

regul ator for isolating the regulator for maintenance.[ Provide a bypass
line with bypass valves or 3 way val ves and an over-pressurization
pressure regulating device.] Install regulators and valves in rectangul ar
rei nforced concrete boxes, |arge enough so that all required equi pnment can
be properly installed, operated, and maintai ned, with box sidewalls

ext endi ng above ground line. Provide the boxes with [steel door] [cast

i ron manhol e] covers with | ocking provisions and 100 mr 4 i nch di aneter
vents. Furnish one key or other unl ocking 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

.13.2 Service Line Regul ators

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

NOTE: Del ete inapplicable requirenents.

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

Install a shutoff valve,[ neter set assenmbly,] and service regulator on
the service line outside the building, 450 nr 18 i nches above the ground
on the riser. Were steel service lines are used, install an insulating
joint on the inlet side of the [neter set assenbly and] service regul ator
and construct to prevent flow of electrical current. Provide a 10 mr 3/8
inch tapped fitting equipped with a plug on both sides of the service
regul ator for installation of pressure gauges for adjusting the
regulator. Termnate all service regulator vents and relief 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 from any
openings into the building and above areas subject to flooding.
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3.
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14 VETER | NSTALLATI ON

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

NOTE: Air Force Engi neering Technical Letter Number
87-5 "Utility Meters in New and Renovat ed
Facilities" provides guidance for when to exclude
neters fromAir Force new and maj or renovation
projects. Reviewthe requirenments for gas neters in
Tl 800-01 Design Criteria and 10 CFR 435.

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

Install neters in accordance with 49 CFR 192. Install permanent gas
nmeters with provisions for isolation and renoval for calibration and
mai nt enance, and suitable for operation in conjunction with an energy
nmoni toring and control system Connect meter conplying with the
requi renents of the Advanced Metering Programthat is applied at the
particul ar Government Installation of this project.

15 CONNECTI ONS TO EXI STI NG LI NES

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

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

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

Make connections between new work and existing gas |lines, where required,
in accordance with 49 CFR 192, using proper fittings to suit the actual
conditions. Wen connections are nade by tapping into a gas nain, provide
the sane size connecting fittings as the pipe being connected.

.15.1 Connections to Publicly or Privately Operated Gas Utility Lines

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

NOTE: Del ete inapplicable requirenents.

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

Provide materials for the connections to the existing gas lines. The
Uility is to make final connections and turn on the gas. The Uility is
to al so disconnect, purge and cap, plug or otherw se effectively seal
existing lines that are to be a abandoned or taken out of service. Notify
the Contracting Officer, 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 Operating Agency/Uility Conpany that all Uility work has been
sati sfactorily conpl et ed.

15.2 Connection to Governnent Oamned/ Operated Gas Lines

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

NOTE: Provide the name and | ocation of the Utility
or Operating 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
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cat hodic protection system and take appropriate
action. |If the segment is long and there are few
line val ves, give consideration to plugging the

abandoned segment at intervals.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provi de connections to the existing gas lines in accordance w th approved
procedures. Only perform deactivation of any portion of the existing
system at the valve |l ocation indicated. Reactivation of any existing gas
lines will only be done by the [Government] [local Utility] [Operating
Agency]. Submt the approved Connection and Abandonnent Plan that is
conpliant with the requirenents of 49 CFR 192, Section 727 prior to making
any connections to existing gas lines, manicure the [Operating Agency's]
[Uility's] required procedures which may be obtained from| .

Notify the Contracting Officer, in witing, 10 days before connections to
existing lines are to be nade.

For each pipeline that is to be abandoned in place, subnmt the approved
Connecti on and Abandonnent Plan that is conpliant with the requirenents of
49 CFR 192, Section 727. Ensure the followi ng steps are taken at a

m ni mum

a. For each pipeline that is to be abandoned in place, physically
di sconnect that fromall sources of gas. Purge, cap, plug or
otherw se effectively seal the open ends of all abandoned pi pelines.
Do not conpl ete abandonnent until it has been determined that the
vol ume of gas or condensed hydrocarbons contained within the abandoned
section 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 nmixture is not present
after purging.

b. When a main is abandoned, together with the service lines connected to
it, seal the disconnected end of the main and seal the custoner's end
of each service line as stipul ated above.

c. Were service lines are to be abandoned in place, disconnect the
abandoned service lines fromthe active mains as close to the nain as
practicable. 49 CFR 192 does not require individual service lines to
be seal ed.

d. Cose all valves left in the abandoned segnent.

e. Renpove all above grade valves, risers, and vault and val ve box
covers. Fill vault and val ve box voids with suitable conpacted
backfill material

3.16 CATHODI C PROTECTI ON

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

NOTE: Cathodic protection is mandatory for
underground netallic gas distribution lines. Select
the type and design of cathodic protection in
accordance with UFC 3-570-01. Provide testing
stations for the cathodic protection system

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

Provi de cathodic protection in accordance with NACE SP0169 for al
nmetallic gas piping installed underground and install as specified in
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[Section 26 42 13 GALVANI C (SACRI FI Cl AL) ANODE CATHODI C PROTECTI ON ( GACP)
SYSTEM [Section 26 42 17 | MPRESSED CURRENT CATHODI C PROTECTI ON (| CCP)
SYSTEM .

3.17 TESTS

3.17.1 Destructive Tests of Plastic Pipe Joints

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

NOTE: Destructive tests of plastic pipe joints are
provi ded as a designer option. Destructive tests
are considered useful in assuring that good joints
will be nade. Delete the paragraph if this option
i s not exercised.

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

Prior to making heat fusion joints in plastic pipelines, nake a joint of
each size and type to be installed that day by each person perform ng
joining of plastic pipe that day and destructively test. Make the

speci men joint per the approved witten procedure. Cut at |east 3

| ongi tudi nal straps fromeach joint. Visually exam ne each strap for

voi ds or discontinuities on the cut surfaces of the joint area. Deform
each of the 3 straps by bending, torque, or inmpact. Failures are not
permtted in the joint area. |If a joint 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 and submit the results of the
destructive tests including the date and tine of the tests, size and type
of the joints, anbient conditions, fusion iron tenperature and nanmes of

i nspectors and joi ners.

3.17.2 Pressure and Leak Tests

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

NOTE: \When sel ecting test pressure and test medi um
observe the rules witten in 49 CFR 192 Subpart J.
The maxi mum test pressure and duration of pressure
testing of plastic pipelines nust be controlled in
accordance with ASTM F2786 for pneumatic testing and
ASTM F2164 for hydrostatic testing.

Specify correct test pressure (including C ass
Location) to be used for tests of gas |line systens
in accordance with 49 CFR 192 Subpart J. Specify
correct test pressure (including Cass Location) to
be used for tests of gas line systenms in accordance
wi th NFPA 58. Test pressures should recognize the
weakest conponent of each systemtested for the
desi gn pressure, the nmaxi num al | owabl e operati ng
pressure, and the gas supplier's maxi num operating
pressure.

For LPG distribution pipelines, followthe
requi renents of 49 CFR 192 Subpart J, as NFPA 58
yi el ds these testing requirenents.

49 CFR 192, Section 505 details the method of

determ ning strength test pressures for stee
pi pel i nes operating at a hoop stress of 30% or nore
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of the Specified MnimumYield Strength (SMYS). The
pressure necessary to achieve this hoop stress is

hi gher than nmost distribution pipeline operating
pressures. Renove the associated requirenents where
the pipeline is not operated at 30% of the SMYS.

49 CFR 192, Section 507 details |eak test
requirenents for netallic nmains operating at or
above 689 kPa 100 psig.

49 CFR 192, Section 509 details |eak test
requirenents for metallic nains operating bel ow 689
kPa 100 psig.

49 CFR 192, Section 511 details |eak test
requirenents for metallic service |lines.

49 CFR 192, Section 513 details |eak test
requi renents for plastic pipelines.

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

Test the system of gas mains and service lines after construction and

bef ore being placed in service, using a test pressure and test nedi um
approved in 49 CFR 192 Subpart J for the applicable conditions of
construction. 1In the event of conflict between the contract test pressure
and nedium and the test requirements of 49 CFR 192, refer conflict to the
COR before continuing with testing. Follow all testing recommendati ons
and safety precautions as reconmended by the piping manufacturer's
specifications and 49 CFR 192. Follow a witten test procedure that
ensures all potentially hazardous | eaks are discovered. Subnmit data in
bookl et formfromall pressure tests of the distribution system

.17.2.1 Test Pressure

Test each segment of the installed pipeline at the test pressure listed
bel ow for the applicable installation

a. Strength test steel pipelines operated at a pressure that creates a
hoop stress of 30% or nmore of the Specified Mnimum Yield Strength
(SMYS), in accordance with 49 CFR 192, Section 505, by hydrostatic
testing at a mnimum of 125 percent the Maxi mum Al | owabl e Operati ng
Pressure (MAOP). Maintain strength test pressure for a mninumof 8
hour s.

b. For netallic mains operated at or above 689 kPalOO psig that produces
a hoop stress less than 30 percent SMYS, |eak test in accordance wth
49 CFR 192, Section 507, by [pneumatic][hydrostatic] testing at a
pressure between 689 kPalOO psig and the pressure required to produce
a hoop stress of 20 percent of the SMWS. Maintain test pressure for a
m ni mrum of 24 hours.

c. For nmetallic nmains operated bel ow 689 kPal00 psig, leak test in
accordance with 49 CFR 192, Section 509. Leak test mmins operated
bel ow 6.9 kPal psig to a pressure not |ess than 69 kPalO psig. Leak
test mains operated at or above 6.9 kPal psig to a pressure not |ess
than 621 kPa90 psig. Miintain test pressure for a mnimumof 24 hours.

d. For metallic service lines, leak test in accordance with 49 CFR 192,
Section 511. Leak test service lines operated at 276 kPa40 psig or
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less to a pressure not |ess than 345 kPa50 psig. Leak test service
i nes operated above 276 kPa40 psig to a pressure of 621 kPa90 psig.
Ensure that the service |line connection to the main is included in
this test. Miintain test pressure for a mnimum of 24 hours.

For plastic mains and service lines, |eak test in accordance with

49 CFR 192, Section 513. Leak test to a pressure at |east 150% of the
Maxi mum Al | owabl e Operating Pressure (MAOP) or 345 kPa50 psi g,

whi chever is greater. Where a conpressible gas is used as the test
medi um perform pneumatic | eak testing of polyethylene (PE) piping in
accordance with ASTM F2786 observing the determ nati on of Maxi num Test
Pressure, which is calculated using the PE material hydrostatic design
stress, the pipe tenperature reduction factor and the | eak test
duration factor. Submit a test procedure that identifies the MAOP of
t he pipeline, the tenperature dependent nmaxi numtest pressure, and a
step by step procedure for increasing the pipeline pressure as
detailed in ASTM F2786 for pneumatic testing or ASTM F2164 for
hydrostatic testing. Fromthe begi nning of pipeline pressurization to
t he depressurization of the pipeline the tine duration nust not exceed
8 hours. If testing nust be restarted after maxi numtest pressure has
been reached, depressurize the pipeline for a m ni mumof 8 hours
before restart of pipeline pressurization

3.17.2. 2 Test Perfornance

Performtesting as foll ows:

a.

Prior to testing the system blow out, 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.

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 during

testing. Performthe test on the systemas a whole or on sections
that can be isol ated.

Test joints in sections prior to backfilling when trenches are to be
backfill ed before the conmpletion of other pipeline sections. Continue
the test for at least 24 hours fromthe time 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 tines of rapid changes in atnospheric
conditions, and temperatures 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 confornmity with the relationship T(1)P(2)=T(2)P(1), in
which T and P denote absolute tenperature and pressure, respectively,
and the nunmbers denote initial and final readings.

During the test, conpletely isolate the the entire systemfrom al
conpressors and ot her sources of air pressure. Test each joint by
neans of soap and water or an equival ent nonfl amrabl e sol ution prior
to backfilling or concealing any work. Secure approval of testing
instruments fromthe Contracting Officer. Furnish all |abor

mat eri al s and equi pment for conducting the tests subject to inspection
at all tinmes during the tests. Maintain safety precautions for air
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pressure testing at all tines during the tests.
3.17.3 Meter Test

Test meter to verify data transfer to data collection server and validate
calibration of both neter and the data that is received by the data
col  ection server.

3.18 NATURAL GAS COVWPRESSORS

Nat ural gas conpressors must be installed in accordance with al
manuf acturer's procedures and reconmendation. Installations nmust conply
with the design drawi ngs and APl RP 686.

3.19 MAI NTENANCE

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 specifi ed.

3.19.1 Gas Distribution System and Equi pnent Operation

I ncl ude maps showi ng pi ping layout, |ocations of systemvalves, gas |ine
mar kers and cat hodic 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 ncludi ng val ve operation to shutdown or isolate each section of the
system (i ndex val ves to the system naps and provi de separate procedures
for normal operation and emergency shutdown if required to be different).
Submit Data Package No. 4 per Section 01 78 23.

3.19.2 Gas Distribution System Mai nt enance

I ncl ude mai nt enance 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
material or material froma different manufacturer. Subnit Data Package
No. 4 per Section 01 78 23.

3.19.3 Gas Distribution Equi pnment Maintenance

Include identification of valves and other equi pnment by nmaterials,

manuf acturer, vendor identification and | ocation; mnaintenance procedures
and recommended tool kits for valves and equi pnent; reconmmrended repair
nmethods (i.e., field repair, factory repair, or replacenent) for each

val ve and pi ece of equi pnent; and preventive maintenance procedures,
possi bl e failure nmodes and troubl eshooting guide. Submt Data Package No.
3 per Section 01 78 23.

-- End of Section --
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