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PETROLEUM AND NATURAL GAS MIIIATURT nmm
mmm :
chDelhhﬂwﬂthMMm
mmm}—ma:mdmemmm&rndbysmmﬂndeWdemﬂﬁn

Resﬁhwfrﬁﬂ.m(lﬂﬂfmmmmnndﬁmﬂﬁu Board, makes the fo
o | Regulutory honchy fowing

" (1) These reguistions mey be called the Petroleum and Netws) Gas Reguisiory Board

rramnmmmmsm lﬂdﬂdi\gWSﬂM!meﬂLﬂnﬂ
.. Netural Ges Disjribution Neworks) Raguistions, 2008.

* (2 They shall como Inko force on the dats nfmmmn;h_mmm.

{1) In these regulations Umiess the context otheniise requires, - |
(a) Acrmmﬁumumnandmmmammgmmammmm
{b} ‘ﬂumwmmnwminmwmmm)m

' ,mnmlynumhhuuﬂatplmu

' fo)  “suthorized person” mesns. @ compelent mumwwm
.WHWHWMHMB]OU hhmmwasldd
mwummm .

{h 'cﬂyﬂlnﬂdmﬁsmmMMMuwD'_
mmmmmmmmnmmmgummwmmm
equipmants used for transporting natural gas ‘from .a bulk. supply high pressure:

~_transmission main 1o the medkum prassure dstribution grid and subsequently to the

service pipes supplying natursl gas to domestic, hdtnuﬁinrummu[prﬁnm
andGNGMmswlnaWMWm _

{8 'mmmrmmaMMMgnﬂwmdma

mmmattlu mnnunﬂ"s prunm

n mpwwmammmmmmmm _
causad by creep in the downsiream systerm and having mmdmum 1% flow Capacity;

- {n]' “clity gate stationy (CGS)" means the point wham custody ranefer of ratural
_wmmmnuplmmmcanmm:ﬂpmmmw:mu

rufnmdhﬂCitmeMmuIruandmRm ng Station;

() mmmmufmmanlﬂvﬂuﬂmadWﬂwMDM ‘
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owner/cperator based on his proficiency and skill set achieved by approprate
combinatich of education, training and practical experience in the critical trails as
laid down by the Board under regulations;

(i) “Distribufion Pressure Regulating Station or District Regulating Station
{DPRS}" means a station located within authorized area for CGD network having
isolation, pressure regulating and overpressure protection devices:

)] ‘electro fusion joint means a joint made in tharmo plastic piping by passing
the current through the electrical coil provided in the fitting and heating the parts

sufficiently to pemit adequate flow and fusion of the materials between the two
surfaces put in contact;

(k}  “Monitor and Active Regulators” means an arrangement of two regulating
devices in saries whose pressure settings are stepped so as to allow. one (Adtive)
nomally to control the outlet pressure and the ather {Monitor) to assume control in
tha event of failure of the active devica:

{1 "operatol” means an entity that operates CGD network with the authorization
of the Board;

(m) “owher' means an entity that owns the CGD network and has been
autharized by the Board;

(h}  "primary netwark™ means a part of CGD network that operates at pressure
above 100 psig (7 bar) and below 711 psig {45 bar} and pipelines forming part of
this network called Gas Main or Distribution Main or Ring Main shall be dagigned to
ensure uninterrupted supply of gas from one or more Clt)l' Gate Stations to supply
gas to the secondary gas dlstrlbutton network or service lines to bulk customers
through service lines;

{a)) “Slam Shut Valve® means a vahve that is designed to cloge quickly in the
event of an abnormai pressure (whether excess or Jow) being detectad at a selected
point in a gas system;

{p) “secondary network” means a part of CGD network that operates at a
pressure below 100 psig (7 bar) and above 1.5 psig (100 mbar} and pipelines
farming pant of tis network shall be called low-Pressure Distribution Mains which
shall be designed to ansure uninterrupted supply to lertiary network or to industrigl
consumers through service lines:;

{q) ‘sub-transmission pipeline” means a high pressurs pipeling connecting the
main tranemission pipsline to the city gate station but is owned by the CGD entity;

(r) “tertiary network” means a part of CGD network that operates at pressure
less than 1.5 psig(100 mbar) and pipelines forming part of this network to service
Pressure Distribution Mains shall be designed to ensure uninterrupted gas supply to
service lines;

{2} Words and expraseions used and not definad in these regulations, but defined in the
Act or in the fules or regulations made thereunder, shall have the- meanings
respectively assigned to them in the Act or in the rules or regulations, as the case
may be;
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Definitions, design, materials and equipmant, mlding, fabrication,
inltallltinn texting, operation and maintenance and corrosion control of CGD
Msﬂlhinmﬁmvﬂﬂ:mulmmmEBﬂﬂmm
insofar as such requiremeants are spacifically cancslied, replaced or modilhd
byﬂummmnmhmﬂmlnmwhﬁm

4, Scupse,

(&) These reguiations cover the design, maisrisle, fabrcation, Irsisllation,
inspaction and testing, commissioning, Opersilon, - maintsnance, .
modificationa and absndonment of CGD numkhrdonmﬂc mmﬂl
and indugtrial users,

— 5

{b] Requirements of these reguiations ahall apply o all pipaﬂnu. dntrhuliun
wuimnndpbhghcﬂﬂndmmhumdhlﬂmmﬂwm
atation (CGS) up to and including consumer mater for commercial or
industrial customer and up to final isalation vmlndadimmmghm
to gas appliance for domestic consumer. ’

() Design, materials, fabrication, . - installation, imm and testing,
commissioning, operation, maintanance, modificaions and abandonment of
stesl pipaline batweea city gate station and natural gas pipeline [sub

_ transmission pipeline) shall be as per separate mnulaﬂons '

(d) The GNG Station, CNG Mother Statinn.-GNG ﬂrr-Lim Station and CNG
Daughtar Station shall be designed, operated and maintained in line with the
requirements of the Chief Controlier of Explosives as detalled in the Gas
Cyfinder Rules, 2004 as modified or amehded from tme to time. This
includes. compression, handling awmmﬁonﬂMofmprmd
natural ges. :

[e)Thmamquhﬂmahomrufetymﬁm and'nwmammeuf
CGD network and the requirements covered hersin thase regulations are

nﬂmwphrmntm“‘btrmqmm already covered under ASME
B

b
9. Iniaant

{a}lrt is Intended to aply thm ragulatlons to all new and aul:h aspecta of
already axisting networks as design, febrication, instailation, testing at the

- time of construction and commissioning. Hmr if an antity has laid, built,
consiructed of sxpanded the CGD wfrastructure based on some other
standard of is not meeting the standards specified in thesa reguistions, the
entity neads to camy out a detailed - technical audit of its Infrastructurs
through a Board asuthorized or approved third party agency by the Board.

» - The entity theteaftar shall submit the recommendations made by the thind

party along-with its mitigation plan and Implementation schedule
to the Board for authorizatio nwltrﬂnnlxnmnthsmuﬂdabufmﬂnmﬁm
cftluumguiaﬂons

{b}ﬂuomﬁnuﬂhd ufeﬁstmuﬁn_mmmmallhuaﬂmudomﬂrt

mests the fellnwing ui'aments namely-
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{ii The CGD system downstream of city gate station ghall have been tested
initiaily at the time of commicgioning in accordance with ASME B 318
Chapter IV {with minimum test pressure of 1.4 times of MAQP for steel
network and 1.4 time MAGP or 50 P31 whichever is higher for PE nalwork).
The entity should have proper records of the same. Such test racerd shall

" have been valid for the current operation. Alternatively, if such a record is not.
avalable, the entity should produce in service test record of the CGD
network having tested at a presgure of 1.1 time of MAOP as per ASME B
31.6;

(i) The CGD system has leak detection system in position and is oparalive. For
pipeline network it shall be odorisation based and for enclosures such as
CGS, above ground DPRS, it shall be gas leak detection based.

(iiy The CGD system has in position necessary pressure relief valves; and

{iv) There shall be protection of the systern against third party damages both in
rgspect to stesl pipe, PE pipe and copper tubing.

Provided that-

fa) The entity shaill submit self-cartification in support of meeting the above
requirements within a month of notification of these regulations and in
addition the certification by the approved or authorised third party shall be
made avajlable to the Board within six months of notification;

(&) Certifications referred to in para (a) shall be done both for operation and
maintenance and infrastructure of the entity and shall be submitted to the
Board with mitigation plan and implementation schedule;

(c) The critical components of the system as identified by the Board for such
axisting networks shall be complied with these regulations within a period
specifiod at Appendix-| and the authorized entity shall maintain the
integrity of the existing system at all times; and

" {d} Provisions of thess regulations rélatad to operation and 'main'tenance
procedures shall also be applicakle to all such existing installations.

8. The standard.

Technical standards and specifications including safety standards (hereinafter referred
to as standards) for city or local natural gas distribution natworks are as specified in
Schedule— which cover material and equipment (Schedule—1A}, welding {Schedule—
1B), piping syster components and fabrication (Schedule~ 1C), design, installation and
testing (Schedule—1D), operating and maintsnance procedures (Schedule=1E),
corrosion control {Schedue=1F} and miscellanecus {(Schedule—1G).

7. Default and consequences.

(1) There shall be a system for ensuring compiiance to the provision of these
regulations through conduct of technical and safety audits during the construction,
commissioning and operation phase, as well as on an on-going basis as may be
specified from time to time.

{2) The Board shall monitor the compliance to Technical Standards and Specifications -
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including Safety Standards either direcﬂy or hy accredited” third party thmugh
separate regulations on third party conformity assessment.

{3) In case of any deviation or shortfall, in achieving #h targets for implemerting the
d standards, the entman shall be Iuahln o face the following amuqmus,
namely -

{iy in case of critical sctivities at Append.'x-i, the: entity shall be given a single
notice Dy the Board spacifying the time Emit to remove the specified
shortcoming and ensure compliance and if the entity. fails to comply within the -

T spacified tme limit, immedizte suspension or tmnhahm a8 dunmd
appropriate, of authorization shali be done; :

(i) in other cases, the Board may issue a nolice to. defaulling anﬂtf allowing it.a
" reasonable time to remove the specified shorl coming and ensyré nnmpuanm_
and in case the entity fails to comply within the specified time-or in case tha
éntity defaults on more than three occasions, its authorization 4o lay, built,
oporate or sxpand the CGD network shatl be kable for: suspension or
. termination apart from taking legat action under the pruvislm of the Adt and
. ragmatm thersundar.

8, Reguirements under other statutes.

it shall be necassary {0 comply with all statutory rulas, mgulahmsmm in
force as applicable and requisite approvals shall be nbitralnﬂd from the relevant
. competent authorites for the CGL network.

8.  Miscellaneous.

(1) Thase standards are intanded to ensure uniform application of design principles
and to guiie selection and application of materials and comporeats, Though tha
gtandard prmarily focuses on - safety of employees, public and facilities
~associated with city or loca! natural gas dietribution networks, it does. not
eliminate the need for a competent designer and good engineering judgment.

{2} tfanydusplmmmhmgamtuthe mterp:mdmnnhe pmvisinnsuf

theee regulations, the decision of the Baard shall be final, Further, the Board
may at any hmaﬁectapprapnate maodifications Inthaurugulaﬁm - :

3225 QUE—TF
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APPENDIX-I

LIST OF CRITICAL ACTIVITIES

In CGD NETWORK
{See regulation 7(3) (i)}

Sr. | Crtlcal infrastructure/ actlvity/ Time period for | Implementatian plan
No. | processes implementation |
1 | Pressure reduction skid CG3S (active f 1 year 1 Modification of CGS skid

menitor combination) with a  minimum
50% redundancy including slam shut
valve for over pressure protection and
creap ralief valves.

2 | On line odarisation equipment designed 1 yaar Autormated odorisation systemns
to minimize fugitive emissions during to be uzed
foading, operation and mainienance.

3 | Height of the vent shall be minimum 3 & months ¢ Ingrease keight of vent
meters above working lavel .

4 | Gas datectors shall be installed at critical T year Install gas detectors in the CGS
locations . and District Pressure Reagulating

| Station.
5 | Pressure reduction for DRS (active / 2 years Wodification/ replacement

manitor combination) skid with minimum
50% redundancy including two safety
devices at least one of them shall be a
slam shut wvalve for over pressure
protectionfunder-pressure and inlet znd
autlet isolation valves.

€ | Stesi reinforced rubber hase conforming & months * Feplacement of all rubbar hoses
to 15 8573 Type IV . @ fitty thousand per year

7 | Pipeline test record and joint radicgraphy 3 months : Can be submitted in stages
and cover in the form of pipe boak

2 | HSSE Management System 6 months To be implemented

8 | Emergency Response -Plan,  Disaster & manths To be implermanted

Managerment Ftan and  wiitten
emergency procedures. Also, provide for
an Emergency Control Room, manned
round the clock and edquipped with
effective  communication  system  and
£mergancy vehicles fitted with
comrmunication  facilities, first  aid
equipment. fire extinguishers, gas
detectors, repair kits and tools, maps,
plans, material safety data sheets etc. at ;
its disposal. |

* commencement of implementatian
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Schedvule - |

{See regulation &)

- LTechn'lcal Standards and Specifications -
including Safety Standards

., for
City or Local Natural Gas Distribution Network

Schedule — 1A MATERIALS AND EQU_IPMENT
. Schedule - 1B WELDING

Schedule —1C PIPING SYSTEM COMPONENTS
: : - AND FABRICATION DETAILS |

Schedule -~ 1D DESIGN INSTALLATIOH AND
| . TESTING

Schedule - 1E OPERATING AND MAIHTENANCE
PROCEDURES

" Schedule - 1F .CORROSION CONTROL

~ §chedule - 1G MISCELLANEOUS
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Schedule - 1A

MATERIALS AND EQUIPMENT

MATERIALS AND EQUIPMENT

All materials and equipment forming a
permanent part of the any piping system
cohstiucted according te this standard shall
be qualified for conditions in which t isto be
used.

MATERIALS FOR USE IN COLD
CLIMATES

Materials to be used in faciliies axposed to
bw ground  or  low  atmospheric
tamperatures or low operating temperatures
shall have adequate impact properties to
prevent britfle fracture at low temperatures.

MATERIAL SPECIFICATIONS

In addition to standards and specifications
covered in ASME B 318, standards and
specifications listed in Annéxure-| shall afso
be acceptablfe for manufacturing of various
piping components forming part of the CGD
network.

Steal Pipe

Carbon steel used in CGD networks shall
meet following reguirements:

Carbor: Eouvaient

For pipes Baving Caibos Doty = 0.12%

CEMWG = © & M+ Drepodl - MG
& 5 15

LE fitw) value shall be + 0.43%.

For pipas haviey Sacbon Conbyit 2 012%

CE(Porm) =C + Si+ Mg + Clt + Ni + Cr + Mg + ¥ + 58
30 20 36 & 20 35 10

CE (Perri) value shall he < 0.25%,

Motch Toughness

For carbon steel pipes of size NPS 2 and
#hove, notch toughness shaill be specified.

Electric welded pipes used shall aso meet
additional requirements specified under
Annexure-ill of this standard,

Ductlle iron Pipe

Use of ductie iran pipe is not permitted for
CGD networks for trangport of natural gas.

Plastic Pipe and Components

Thermoplastic pipes, tubes and fittings are
recommended for use in city gas
distribution networks,

Polyethylene (PE} pipss conforming to 1S
14885 or 150 4437, and PE fittings
conforming to SO BOBS Fant 3 shall be

" acceptable.

Reprocessed material shall not ba used.

Coiour of pipes used for gas service shai
be yellow for PE 80 grade and Qrange for
PE 100 grade.

PE pipes shall be permanently marked
{either impressed or embossed to a depth /
height of 0.02 to .15 mm).

Pipes and tublng for above ground
servica lines up to mater set assembly

Galvanized Iron {Gf) pipes shall ba used in
above ground service [ines up to consumer
meter or meter control valve, The use of
copper tubing shall only be after consumer
meter such that this is not accessible to

- third party. Gl pipes and copper tubing shall

conform 1o the requirements given in
Annexure—V of this standard. Use of
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a5 far as . however, in' case they

ammadﬂﬁyshallbamﬂyprw
and painted.

,PEplpeshaInntheuaadfcrabwumd '

gas pipes.

Tubing / Hose pipe for connecting
consumar metsr set assambly and
consumer appliance .

The connection betwesah CONSUMSr meter

set assembly and gas appliance (provided.

by consumer) may be made by G| pipes or
copper ubing mesling Naguirements given
In AnnexureY of this standard or stesl
reinforced rubber hose. -

Stesl reinforced rubber hns_a shalt corlfnn'n _

to IS: 8573 Type IV.
EQUIFHEHT SPECIFICATIONS:

-Equipment  used in  CGD " natwork
manifactured (o stendards - listed i

- L]

Ammllnfmlsmm:hlﬂﬂmhu
aocoptabre.

munmmmnnembfﬁre. .' ;
muunfnucﬂﬂl'm?ipu
Rmddmul'elmnplmismtpmd
Reuse of Plastic Piping

Reuse of plastic pipas is permitted subject
to the folowing. |

a. e orgnal and - manufacturing
speahﬁans ara known and -

b. It muta the requirsments of new
pipes conforming to its rnanufldumg
) spacrﬁmhons
c. pipe is frae immmbleduﬁds. .
d. II is installed and tested in accordance
with requirements of this standard. All
testing shall be cofred out at -

racognized mdependent | laboratory :

and records of e same are
maintained : .

“Schedule - 1B

WELDING

GENERAL INSPECTION OF WELDS -
Thuunqmr-mhlpplytulholplpn MHMWTMMM
and components only. radiographic  examination shal -

Notches or laminations on pipe ends are
not permitted and must ba removed by
culting the pipe as a cylinder and re-
bewlmg of pipe end prior to wnlding

ﬂUALIFIBAﬂﬂH AND FRﬂGEDURH OF

Welding procedures.  and imlders for
welding of gas pipelines shill be quafified
as per APl 1104 and shal include
toughress  testing requirements  as
-applicable for the line pipe. .

perfomad in accordances with lhu |
requirements of APl 1104 excapt that no
root crack shall be permitted, :

HaguﬂlmnthmpMnmll
ahmmﬂmmmm.

- shal be 100% radiographed.

mdmmphyisnntpmmduntuﬂy
m:,midshalbummbrm.
ultrﬂmtachnhln& .

REPAIR OR REmAL OF DEFECTIVE
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Waelding procedures and welders, for station
piping shall be qualifed as per ASME Boiler
and Prassure Vessel (BPV) Code Section
X or APL 1104,

When welders gualified under APl 1104 are
employed for station piping, their
qualification shall be based on destructive
mechanical testing as per AP 1104,

Weilds having defects shall be removed or
repairad in accordance with APl 1104 or
ASME BPV code Seclion IX as spplicable.
Welders employed for repairs shall be
qualified in accordance with "Quaitfication
and Procedures of Walders®.

Weid repair areas shall be subjected to
additional radiography or ultrasoenic testing
sfter repair.

Schedule —1C

PIPING SYSTEM COMPONENTS AND
FABRICATION DETAILS

PIPING SYSTEM COMPONENTS

. General

In addition te standards and specifications
covereg under ASME B 31.8 for varous
piping components, piping components
manufactured conforming to standards and
specifications listed under Anrexure—| of
this standard shall also be acceptable.

Valves and Pressure Reducing Devices
Valves body, bonnet, cover andfor end
flanges components made of cast iron and /
ductile iron (as per ASTM A 395) shall not
be used in CGD natworks,

Valves used in service lines of size NPS 2
and balow shall conform to BS EN 331,

Flanges

Flanges made of cast iren, ductile iren ang
non-ferrous malterials (brass or bronzs)

. shall not be used in CGD networks.

Use of flanges in natural gas transmission
and dlstribution piping is nol permited
except for statioh piping e.g CGS, DRS,
MRS ete.

Fitlings other than Valves and Flanges

Filtings made of cast iron and ductile iron
shall not be used in CGD networks.

All - plastic fittings used in CGD networks
must have been type tested by an
internationally recogaized testing agency
pricr to their use.

Thermoplastic / thermosetting fittings shafl
not be ysed in above ground piping systam.
Thermoplastic fittings conforming to ISO
8085 Part 3 shall be acceptable and shall
meet following requirements:

a. Polyethylene resin used for
imanufacture of thermoplastic fittings
shall be virgin, cadmium free
pigmented compaund. Anti-oxidant
and UV stabilizers used in PE resin
shall not exceed 0.3 and 0.5 percent
raspectively. Reprocessed - material
shall not be used.

b. Grade of PE compound used for the
fittings shouwld not be less than that of
PE pipss. In case fittings are of
different grade than that of pipes,
compatibility of the same with pipes
shall be established prior to their use,
However, in case of higher grade
fittings separate compatibility test shail
not ba required. Heating element shall
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For piping class 150 or above all thse

flanges shall be with raised face.
Bolting |

All stud botts and nuts used in CGD
networks shall be hot dipped galvanized as
per ASTM A 153 or equivalent,

of the body of the fitting and for size
apove 83 mm external alighment
clamp shail be used. - -

f.  Each Electro Fusion fitting shall be bar
coded. Fusion fittmys shail have
permanent fusion indicator or a data
-cglc!l conforming to  I1SO-7810/S0-
7.

g@. The fusion jointing shall be carried out
as par the procedurs gutlined in the

- standard DVS 2202 or equivalent
h. Carbon steel part of tranaition fittings
- -usad for cohnecting PE system with
Carbon Steel -system may have butt
wnld..'plain.'thnged ends,

Spcclal Fltllnn:

Mmhan.‘m!w furmakhehuttapsun
- pipalines and miins shall - not-be used.

Fittings for hot taps ‘shall be weided type

{for steal pipelines and mains) and siactro
fusion type (for ﬂ:moplmﬂc M&ins and
mine Itrm} :

not bhe mcpnsan:l arnd all coile are
embedded'into the body of the fitings.
Colour of fitings shali be yellow or
black.

Electro-fusion fittingd cotiplying with
ISO 8085 Part 3 / EN- 1555 -3 ghall
be used for all sizes of PE pipas.
Fittings fabricated from pipe shall not
be used, Onty injgction rnnuldad
fitings are recommandsd.

For fusion fitting upto 63 mm, pipe

" fixation devica shatl be an integral pait

EXPANSION AND FLEXISILITY
Fiexibility Requirements :

When maximum gas termperature-

axpected
during cperation is below 65°C, thermal
expansion and sirssses in ihe above
ground steal piping shglf be evalated '

considering pipe temperature of 85°C,
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Schedule - 1D

DESIGN, INSTALLATION AND TESTING

DESIGN INSTALLATION AND TESTING
General Provisions

The selection of design for cty gas
distribution network shall be based on the
gas propertizs, required flow rates,
operating pressures and the envirenment.

CGD network Description

A typical CGD Network should comprise of
one or more or all of the following:

i} Primary network: A medium Pressure
Distribution System comprising of Pipelines,
Gas Mains or Distribution Mains normaily
constructed using steel pipes and connects
one or more Transmission Pipeline to
respective CGS ar one or more CGS fo bne
or more DPRS. The maximum velocity in
the pipeline network should be limited to
100 f / s8¢ (30 nvsec) immadistely after
pressure reguiating instrumerst.

As far as praclical, primary network should

be fed through more than ane cily gate
stations / sources of supply. The operating
pressure shall be as defined under General
Tarms.

i)  Secondary Network: A low Pressurs
Distribution Systern comprising of Gas
Mains or Distribution Maing  usually
constructed Lsing thermoplastic  piping
{(MDPE) and connects DPRS to various
service regulstors at commercial, industrial,
and domestic consumers. The network shall
be sized for maximum flow velocity of 100 ft
!/ sac (30 m/sec).

fif) ~ Tettiaty Network: A service Pressure
Distribution: Systern comprising ot Service
Lings, Service Regufators and customer/
consumer  Meter  Sef  Assemblies
constructed using a combination of

thermoplastic (MDPE) piping and Gl
copper tubing components.

[Mote: For ltalicized terma usad In description of
above networks, definitions as pesr ASME B 31.8

shall apply]

iv) City gate station (CGS) typically
comprising of but not limited to, the
following facilities: '

- Filters

- Separators {if required).

- Metering fagilities.

- Heater {if required)

- Pressure reduction skid comprising
active and monitor combination with a -
minimum  50% redundancy with
stream discrimination arrangement,”
including slam shut valve for over and
under pressure protection and creep
relief valves (stream redundancy shall
not be less than 2+1). .

- Cnline odorization equipment
designed to minimize fugitive
emissions during loading, operation
and maintahance.

vl Disirbution  Pressure  Regulating
Station or District  Regulating ~ Station
{DPRS): Located at various demand
centers for domestic / commercial users
typically consists of:

- Gas hiter .

- Heatear (if required)

- Pressure reduction skid comprising
active and moniter combination with
minimum 50%  redundancy with
stream discrimination amangememt,
including slam shut valve for over and
under pressure  protection  with
additional feature of under pressure
protection if required(stream
redundancy shall not be less than
2+1}.

- Inlet and outlet isclation valves.
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vi):  Individual Pressure Reguisting Station

{IPRS); Loceted. at the premises of an’

individual customer and having facilities
similar to DPRS: however, monitor regulator

may or may not be provided
‘station,

vill Service Reguiators: Usually located at
customar premises for maintaining supply
pressure and designed to maintain safe

 cendition even in the event of n.lptura in the
ragulﬂtnr downstream gection.

Network Design Requirements -

The design of CGD Networks and its
components shali be such that it ensures;

" = Supply of gas at constant volume into
a system, which fluctuates in pressure
hetwaen pre-determained upper and
iower limits in the distribution netwurk
or '

- Supply of gas. ol a conntant prassure
at consumser end, and

= The design should recognize the need

' for safe guard against malfunction of
any equipment and provide sufficlent

- . radundancy to ensure that the supply

is secured against such malfunctions,

Facilities forming part of CGD natworks
shali ba designed consldering:

- Range of fiow rates and pressures
raquired In various sections. of the
network

- Qualrlyufnas including daanlinass in -
respect of both solid and liquid

particles.
- Metering requiremants.
- Nolge control ang
- LCorrosion Protection

Necessary calculations ashall ba carrisd out
to verify structural intagrity and atability of
. the pipeline for the combined effect of
prassurs, temperature, bending, soil/pips
_interaction, external loads and other
“anvironmental psrameters as applicable,

during all phases of work from installation to

operation. Such calculations shall include,
. but not limited to, the following:

3225 Gloe—a

Metering
facilities may or may not be part of this

Table - 1 iter-Bislance batwean Faciites:el COB
8r ]
1 Ke. Fromi To 1% 12§y | @ 5_ [ ]
1 | Compoundwat |- 18 |8 |6 |8 |8
Comrol Room £ | E
1 |OficeBubding/ |8 |- 12712 [2 |15
Fragaura :
3 |Reguiion ang |8 |12 |- |2 112|115
| for E
Qdarart . 12
* | e, 6 |12 |2 16
Blaciicd 5w |- |, |, .
ok tred
I o ﬁ_ 15 {15 | 15 } 15

- Buovancy control and siabilty of

pipeline in -arems subjectsd to
flooding / submergencs, :

- River crossing to be installed by
trench less. tachniues, wharever soil
deta is favorable for such
installations, ' :

- ' Damage potential for steel pipeline
from hazards - associated.  with
aarthquake. if applicable. .

Layout of Station Faciities |

The foilowing aspecis are to be cnn!.idﬂ'ﬂd
in_deciding layout of facilties at ¢GS,
DPRS, IPRS, stc. :

i.  Typeandsize ofequipment, -

ji. P&IDa

i,  Utllity requirement.

iv.  Venting wherever raquirad

v.  Operation and Mairnenance
" "philosophy.

() CﬂyGateStﬁfon
As far as possible the city gm station

{CGS} shali ba instatied at the pariphery of
popuiated area. The entity should make

" best andeavor to have more than one CGS

for supply security.

inter distance betwaen various fecilities
required at CGS ghatl be &g per Table — 1,
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Notes :

1. Al distances are in melers. All distancas shall
be meazurad batweers the nearsst polnts on ihe
porimeter of each Tacility,

2. For al tho distance from the compound wall, the .

dislance mentionad i this lable and the local
byslaws, whichever i3 higher s 10 he
considered, -

# AR par Gtate  Electricily Board

racommendalugns.

Properly 'aid out reads around various
facilities shall be provided within the
installation area for smooth  vehicular
access.

Facilily shali be provided with proper
boundary wall / fencing with gate/s! in iine
with MHA  {Ministry of Home Affairs)
guidelines .

Buried piping inside the CGS area shall
have a minimum depth of cover of 1.2 m.
Where buried pipes come out of the ground,
the underground coating on the pipe will
conlinue for a length of at least 300 mm
above ground. '

Platforms and crossavers shali be provided
for ease of cperation and maintenance of
gquipment and pining whsre requirad,

Provision shouid be made for venting,
purging and draining all secticns of pipe
work and eguipment that may have to be
isolated during
maintenance.

All vents shal be routed {0 a safe area and
in -a manner that gas vented out is blown
sway from the nearest building. Height of
vert shall be minimum three (3) meters
above working level. Distance between vent
and boundary wa!f / fence shall be minimum
five (5) matars,

Gas detectors shafl be instailed at strategic
locations covering to detect any gas
leakage.

In case fired gas heaters are installed for
heating of gas, all other facilities handling
gas shou!d be located down wind from
heaters.

songtruciion or .

ib) Distritustion ™ Prassure  Reguialing
Station (DPRS) and Individual Pressure
Reguiating Slation (IPR5)

DFRS faciliies can be located abﬂue
ground or below ground.

In case DPRS is located below ground, the
facilities shall aither be inside a enclosed
chamber with 2 provisions for entry of
athorized persornel or ke & buried

- hermatically secled moduie type with proper

cathodic protaciion.

For below ground instaliations, the vent line
shall be terminated at a minimum height of
three (3) meters above the ground level. -

IPRS shalt normaily be iocated above
ground.

DPRSAFRS instailag anove ground shall be
provided with proper security fencing as per
requirement of local authorities, The
diztance between isncing end the wali of
nearest Guiiging / siructure shail not be less
than two (2) msters.

[RDTES:

i Tha conzsmes, shall hz responsible for
ensLring o sepaiation  distances for
custamer oomned PRS

k. Customer shali  wensure that (PRS
instalizticn has haean Independently
appravac by certifed third party agency
before the entity supplies the gas.,

M. The consumer ghaii ensure recertification
ance In 3 years,

Requirements for Electrical insiallations
in CGP Network

Al electrical equipment /  installations
shall meet foilowing raquirements:

- Electricai area classification of

Ingtallation, as basis for selection of

. Electrical Equipment, shall follow 15-
5572,

- The specification of Electrical
equipments shall he in line with 1S -
5571, "Guide for selection of
Electrical Equipment for Hazardous
Araa’.
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-  Fire pwtection in  Electrical

- installations shall be providad as par
requirements speaciiad in . this
standard,

- Al alectrical equipment, systems,

structures and fencing, etc. shall be
suitably esrthed in accordance with
IS 3043. The earthing system shall
have an earthing network grid with
required number of eloctrodes, All
Electrical . equipment  operating

L. above 250 wvoits shall have two

separate and distinct connections to
earth grids,  Separate earthing grid
shall be provided for instrument and
alectrical power.

- Lighiening protection shall be

provided as par the requirements of

15:2309. Self conducting structures
having metal thicknees of more than
4. Bmm may not raquire lightning
protection with aesdal rod and down
conductors. They shall, however,
be. cohnected  to the earthing
system, at least, at two points at the
bage. .

instrument and Control Sysfem .

Inﬂmnﬁhtatlon arnd control system for
the CGD networks, shall in geners] meet
the requiretment of APl Standards: API-
RP-551, 552, 553, 554, 555 and 556
“Manual on Installation of Refinery
Ingtruments and Control Systems™ to the
extent applicable,

Bulkings Intended -for. Human
Occupancy and Location Classes for
Design and Construction

For tha purpose of determining nuhber_uf

~ buddings for human occupancy and
Logation Classas, 1 - mile distance shall be
replaced by 1600 m and fractions therecf,

In case of cluster of buildings. Location
Class 2 or Location Class 3 may be
terminated a distance of 200 m from the
nearest building in the cluster.

Location Cléss 2 or 3 shall be terminated at
-Iugat 200 m from the end dwelling ie

dweling located at the boundary of the
‘Location Class 2 or 3 as the case may pe.

When presence of muﬁ-@tury buiidiﬁgs
" glone - result in Location Class 4, the

Location Class 4 ends 200 m from the
nearest bullding with 4 or more - stories

'ahcwa ground. _ .

This standard doss not allow Design of
pipellnes and piping as per Location Class: .
1, Location GlasszandLommn:Iassa :

Location Class 1, 2 and 3 shall be uged
only for pe-certification  of “exisling
Installations and facllities, which were
laid/buitt/conetructad before the daie of

hotrﬁc.atian of these fagulahnm

STEEL PlPE

Additional Requivenerit for Nominal Wall
Thicknass

Consideration shak aiso be given to toading
dua to following while selecting nominat wall
thickness t as per AEME B 318 as

appropriate:

Dvarhurdan luada

. Dynamic and setemic loads
Cyclic and vibratory loads
Intemal pressune fluctuations
Geo-technical lads (including shdes, -
differential seitlemeant of piping, loss of
support, and thermial sffect of the

pipeline on soil proparties). '

In any case -miqlrmun thickness of pipe
permitied as per this standand shali not be

loss than §.4mm, irrespegtive of the grade
of the plpe material. .

mallaxmwgcasnsmmmknmmpipe .
i3 less than 6.4 mm, Quantitalive Risk
Assessment shall be camied out and the
risk leve! shall.be reduced to ALARF (As
low as reasonabiy posslbIEJ

- Design Factors F and Location Classes

Design factor corresponding to Location
Class 4 shall only be used.

r
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All excepiivns to Dasic design factors to e
used in dssgn formula shail be as per
Tabite = ¢ ot this standard.

Pipelines or Mains on Bridges

Pipeling on kridges should be avoided.
Under tnawoitable conditions. pipsline
installed on raiiioad, vehicular, pedestrian,
or other pipeine bridges, a design factor of
.40 shall be vsed for Location Class 4.

In cities wihzs crossng the river threugh
HDD cressing is not possitls, pipehne
laying on river trdges is permiftad.

Metering Facilities

Upstream ciry gas filfer{s) shali be instalied
when rotary of turbing meters are used.

Pregsure [ Fiow Controf Faciiities

{a} - Protecior agamst over pressure of
pipeline or mains downsiream of ¢ty gate
station (CGS) shall be provided as follows:

(1) The provison of Adtive / Monitor
Reguiator 3vsiem (e, monitor regulator in
series Wit a sontelling (active) regulator)
‘shall ba the ovingina! method of confroliing
pressure,

{Mote : Tc aveii problems ascociated with a
raguiator Gaing ot cest for projonged perlods It s
recommEended that the monitor reguiater is so
Impulsed thet it 22n 2is6 operate as a Frst stage
regulator.)

f2) Adeguaisly aized pressura  relief
valve(s) could be used for overpressure
protection  downsiream  of  controlling
regulator{s} provided Quantitative Risk
Agsessmanr! iz made for  environmantal
hazards (fire / axplosions) associated -with
large release of paz volume of gas release
and the risi:s are fourd within acceptable
lavel,

Pressure Juiei vaive(s) should e carefully
sized o mest ‘nerr requited duty ard to
minimize s -oinmes of ges released The
speed of elef valve opening should be
adequate acsl they shoud re-seat cleanly
when normai nresswes are restored, The
refief valve soonid ba instalied and proviced

with test connections in the impulse pipe
work in such a way as to enable them to be
set up and tested in-situ,

{3} Owvar pressure shut-off valve(s) or
Slam-Shut Valve(s] upstream of the
gontrolling regulators are preferred  as
overpressure protective devices instead of
pressure  relief  vaives. Being  ultimate
overpressure  protection for the pipeline
system, it is &ssential that the Slam-Shut
valves are fast closing, highly reliable and
secura valve.

{b) The isolativn valve of the sensing
lines of regulaters and slam shut valves
should have provision for locking in open
position.

fe) Additionally suitable gas hesters
upstream of regulators / cordral valves/
pressure reduction system should be
provided in case after pressure let down
operating conditions would result in low
temperatures beyond design conditions of
downstream faciities.

¢}  Sound pressure levels shall be imited
to the values prescribed by Environmental
Authoritiags But in no case it shall exceed
110dEBA
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Takle 2 - Dewlh Factors for Stes! Pipe Construction '

- 1* 2" 3 []
“Fpelines ' . 73 T 7.50 (7]
| Crasainge of roads, wilhpuUL CAErg: ' , :
{1 Privels roads 0.72 (421 050 T DAl
I  Unimproved public rosds 0.60 0.60 0.50 D40
i) mm highways. of public strests, with han 0.80 ‘050 0.50 0.40
Crossings of oads, with casing: :
{0y  Privab rosds .72 080 . 5% L
(5)  Unimprovad pubik: roade 072 060 . | osp 0.40
()  Foads, "Hgmur public strests, wih hard 072 080 © 050 040
Fipwines on bridges 2 080 0.80 H80

mmmwﬂmmmmw
(M) Privide roads

®  Unimprovd public rasds 072 oM 0.50 0.40

{c) Roads, highwsys, or public shwels. with hend 0T o480 .50 040

wyrface and Ralway crossings 0.80 0.80 0.50 0.4

| Fipeline on bricoes } 050 0.50 0.50 .40

"River Groxsong- opon ek _ 072 080 0.60 040

orzontal Drecion G ifing (HODTTT : oIz 080 050 T

[ Compreasor sislion piping 050 050 0.50 040

Fabricated ssombias (scraper traps, SV wiations, B 0.80 0.50 0.4

pesu N AOW v facliies, o) W

! Eur -of paaple in Location dand 2 0.50 0.50 0.50 T
L _ -
Notes: .

quﬂﬂmmmwuuudﬁmummmmmnrMWMn
ant operation. .

2 Thicker pipe in Location Class 1 is required throughout the assembly and for a distance ~
equal o Jesser of 5giametars of 10 Rt in each diraction beyond the last fitting.

3. Near concentration in Location Class 1 amzmmmﬂwﬂhw&cdml,
turnpla church, hospital, club, mmpmm,}umwznormmﬁuqmw

l.oﬂllqn Ciass 1, 2 & 3 shall bs used for the purposs umdm ,,;‘
Instaliations only. ¥
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(e) Ga's welormea in piping up to 20 mfses
before filter and 40 rfsec (120 ft / sec) after
Aiter, at peak flow conditions, may be
permitted provided care is taken to ensure
that allowable sound pressure values are
not exceeded and naterials salected are
suitable tc prevent erosion at such high
velocities.

However. the gas wveiocity shall not oross
the recommended velocity given by the
Origina! Equipment Mamufacturar for the
aquipments used in the PRI,

(f}  Gas fitration faclitfes wilh  100%
iedundancy shall be providad 1o avoid
damage to instrumentation and  other
facilities.

{g) |mmediateiy downstream of regulators
of control vaives. usz of conical reducers is
racomimerdad.

¢h}  tnorde to prevent over pressurization
of piping downstream of regulatars / control
valves, creep reliei valve should be
provided, if reqguired.

(it ~For isolation of the CGS duing
emergency, quick closing  valve  {with
remote operation  facility in case of
unmanned station) shall be instalisd at the
inlet of CG3.

Protectivi: »f pipelines and mzing frem
hazards

When steel pipslines or mains are installed
in areas that are normaily under water, anti-
buoyancy measures adopted shall be such
that specific gravity of resulting instailation
is 1.10 or more.

Pipelinegs snd mains instalied on bridges
and other iccatons whare they arc exposed
to actidantai damages due to vehicular
traffic, sulatee bavicades ¢ wrash guacds
shall be insiatied for their prowection.

The pipeline i close proximity to unstable
structures,  landiilt  sitas or  where
constructior could lead io damags to
pipeling, should be aveided.

Pipelines and mains installed in the areas

nottnally under water or subject to flooding
{l.e. lakes bavs. of swamps sto.) shall be
provided with  addition  anti-buovancy
measures sucn as concrete weight coating,
geo-textiie bags filled with graded stones or
anchorages, gtc. to prevent floatation,
Minimum spraific gravity of installation shall
oe 1.2 after providing  anti-buoyancy
medasures,

Cover, wlearance and Casing
Requirements for Burled Steel Plpelines
and Mains

Minimumn depth of sover for buried steel
pipelines shall be as per the table given
below;

Tatle - 3 : Minimum Caver Requirements
for Steel Pipelines
Min, Cover-"
Locatinon

e S (rm}
Normal /1 rociy terrain 1.0
Minor river 7 uplined canal f
nafa crogsings. tidal areas 1.5
and other waterummses* A
Major river crosgingst 25
Rivers with rociky beg 1.5
Lined canale / drains / nalas 15
ate. o . ; B
Drainage dHChes at 10
roadways ard rairoads '
Rocky Arcdas ) 1.0
Casad .f uncassd  road 1.2
orossings'™ o '
Casad rairad croasmgsm 1,7

NOTES:

1. Cover shell be measured from the top of
cogted pipe to the top of the undisturbed
surface of sal or the top of graded warking
slrip, whizreusr is lower, The fill matarial In
the working ship shall not be congidersd in
the dejith of cover,

2. For river / watercourges that are prone (o
SCOLE &) oo eredion, the specified cover
shall ba micrzired fom the axpected lowest
bed profilz aftar scouring f erozion.  Vvhare
scour  level cannet be established, an
additional cover of inimum 1 meter shall be
provided trom the existing bed of the
Averiwaler coursa,

3 The cover zhall be magsured from the top of
road or lop of vail, as the caze may be,



[~ TT—=r02 3¢3) ]

YA ¥} TSR ; TR0 &

Wheonever the above proviskns of cover cannot
be. provided due to slie consiraints, addiional

pammmmwmmmmﬂwl
be provided,

Clearance betwean Plpollnu. of Mains
and other underground structures

(6) When a buried steel pipeline or main
has to cross any edisting underground

pipeling, cable, drain or other services,

the pipeline ghall be laid at least 300 mm
below from such SETVICes.

(b) When laid paralel to any existing
urnderground cable, drain or other utfilitias,

the plpeline or main ghall be laid with a .

clear distance. of at lsast 300 mm from
axisting utility.

(¢} As far as practical, a minimum
separation of three (3) meter should be
malntained between the steet pipeline or
main and footing of transmission tawer.

{d) A clearance sufficiently large to
avoid electrical fault current intarference
shall be maintainad between the pipeline
and the grounding faciliies of electrical
transmission linas.

{e) Clear distance betwsen new steel -

pipeline or 'main running parallal to
existing pipeline should be minimum 5.0
metars  when
construction equipment is axpecied 1o ba
utilizod. This distance may be reduced,
after careful assessment of construction
methiodologles, to three (3) meters,
provided it does not resull in unsafe
conditions during consiniction. Existing
. pipeilne should be cdearly marked on the
ground during construction. Bi-language
(local lenguage and Hindi / English)
caution signs should be installed while
wurldnu in such areas. '

()  While laying mora than one New
hydrocarbon pipalines or imains in the
same french, clear separation of
minimum_ 500 mm ghall bs maintained
batween adjacent pipelinas, .

(@' No steel plpeline or main should be
located within throe (3) moters of any
habitable dwellng or any industial

heavy conventional’

building unless it is provided with at least
300 mm of cover aover and sbove
minimum cover specified under Table — 3
above or gpecial protective measures
such as concrefe slab, steel casing are
pravided. . ’

Casing Requirements under Rnl-lmch,
nghways, Roads atStuub

Steel casing at road/mailway crosaings,
when provided to meet statutory

requirements, shal be designed in

accordance with API 1102, Casing pipe-

 diameter shall b minimum two pipe sizes

bigger than camier pipe. n casa of PE,
thacaﬂr:gcanheRGCnPﬂufninNPa
class.

Bends, Elbows and Hllhu in stul
Pipelines an:l Mains

Miters bends and. wrinkle bends are not
permitted in pipalines arxd mains used in
CGD networks regardiess of operaﬁng
hoop stress,

Cold field bend radius for pipes of size
NPS 20 and langer ehall be minimum 40
times the pipa diameter. -

As far as possible use of short yadius
elbows should be-avoided. .

Hot Taps

Split tees designed to fully encircle tha pipe
shall be ugad for making hot taps. The split

Tees shall be designed congidarng . &
minimum design facter F = 0.40.

Howaver, in case of Hot taps of size upio
14" of the noming! bore of the main
pipeline, use. of waldclete is pun'mtud In
place of split tees,

Full hore ball valve shall bs used when
mal':lng branch connections. using hot taps.

| Ranammandatmm as per AP| RP 2201 -

Recommandsd Practice for Safe Hot
Tapping Practices in the Petroleum and
Petrochemicals Industry shall ba followed

while carrying out hot tapping works.
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Where it is not possible to maintain the
clearances, cover, vent locations efc.
mentioned in this standard, tha entity
shall canyout special design and
¢onstruction  methodologies  through
experienced personneliconsultant and
saek clearance from the Board.

Teating after Construction

General Provisions

Proper communication facilities shall also -

be aranged for during testing.

" Tasting equipments / instruments shall be

properly inspected and shall have valid
calibration certificates before they are
used for testing.

Test Required to Prove Strength of
Pipelines and Maing to operate at Hoop
Stresses of 30% or more of Specified
Minimum Yield Strength of Pipe

All buried steel pipelines and mains shall be
pressure tested after installation using
water as 2 lest medium. Minimum test
preasure shalf be equal to 1.4 times
Maximum Aflowabie QOperating Pressure.

Test procedure as per ASME B 31.8
Appendix N "Recommended Practice for
Hydrostatic Testing of Plpalines in Place’
shall be followed.

Hold-up time for the pressure testing shall
be minimurn 24 hours for underground and
four hour aboveground pipelina.

Safoty During Tests

Relevant Warning Signs shall be
displayed at the tost area,

Tha test area shall be properly cordoned
to prevent any accidents,

A propsr Emergency Response Plan shali
be in place and emergency contact
numbers of relevant agencies should be
visible,

Commissioning of Facilities

Appropriate Waork Permit should be
issued based on the kind of activity.

Fire fighting equipments should be
gvailable during commissioning.

Proper communication facilities should
also be arranged for. .

A proper Emergency Response Plan
should be in place and emergency
contact numbers of relevant agencies
shaud be availabie.

OTHER MATERIALS

Ductile fron Plping
Requirements

System

Usa of ductile iron piging is not permitted for
CGD networks as per this standard.

Design of Plastic Piping

Plastic pipe shall not be used far Pipeline
and Qistribution Maing operating  at
pressure in excess of 100 psig,

Use of thermosetting piastic piping is not
permitted as per this standard.

Plastlc Pips and Tubing Design Formula

Nominal wall thickness of plastic pipe shail
be calculated as per foiiowing formula:

P=28"@/(DY) ~0.32
Where_

D
P
t

S

It

Specified outside diameter in mm
Design pressuie in psig

Nominal wall thickness in mm

Long term hydrostatic strength in
barg {psig) determined in
accordance with applicable pipe
gpecification at ternperaturs egual to
73°F, 100°F or 120°F.

nn

H
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Themoplastic Dasign ijllations

The design pregsure shall not exceed 100
p3ig (7 bar).

Thermoplastic pipe, tubing and fittings shal
not be used where operating temparature of
-the materials will be:

1)  Below 32°F (0 degree centigrade) or

2)  Above 120°F (50 degrea centigrade}

: or temperature at which long. term
hydmstatk: strengih used in design
formula in para 842.31 of ASME B
3B s determlnad iwhichever ig
lower).

" Minimumn thicknees shall not be less than
- 2.3 mm.

Pipa wall thickness selected shail be such
that it corregponds to Standard Dimension
. Ratio indicated in Table — 4 below. Fipes
" with non standard SDOR should not be used.

“Table & - Wall Thickness and

Standard Dimenslon Ratio for
- Thermmoplastic pipes
Nominal Minimum wall thickness in
Outside mm for Standard
Dlameter Dimension Ratlo, SDR
inmm -
D 1 17.6 | 13.8 11 £ ]
16 2.3 23 2.3 2.3

20 2.3 23 23 |- 23

25 2.3 2.3 30 | 30 .

23 23 20 | 36

2.3 340 37 | 45

29 | .37 46 | 56

4.3 5.5 68 | 84

32
4¢
50
X 3.6 47 58 | 71
75
o0

52 | 66 82 | 101

] 110 6.3 81 | 100 | 123

125 73] 9.2 | 114 | 14.0

140 80 | 1037) 127 | 15.7

180 91 | 1181 148 | 1786

1680 10.3 | 133 | 1864 | 20.1

200 | 114 [ 147 [ 182 | 224

3225 GUDB~3

- Design Pressure of Plastic Fitting

All fittings used shall ba electro fusion bpe.
“Qther types of fittings are not permitied. AY

PE fittings shall conform to 180 8085 —Part
3. The walt thickness of the fitings shall be
more ot equal to the wall thickness of the

pipe jomtad

 Protection from H&zards

In additlon to requirements specified under
Para ftitled Protection of Pipelines end
Mains- from Hazards in this standard,
following additional requlramanm shall be

cnrnpl’ad with,

The relative position of CGD network with
respect to other underground utifties shall
be as given ip Figure 1: |

Where aﬁen cut techniques are used, &
warning tape of Yellow colour shall be jaid
200 mm above the pipe.
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Read Bemn ! Footpath
l |_ S . .
A 2 3 | '
AN
p N l'\_\_ ,)"I

- ) ,

B Q
7N

I |
N
112-Eec ablg (Low Wultags)

3 Tebacom “apke .

4 Elac, Ceble {High vsltage)
5 Gag Pipaling

6 Water Plpeline § sewsags line

T Oner hydrocarbon produst pipglines

Figure 1 - Palative Positlon of Gas
Fipeiinge and Distribution Mains
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Figewe 2 {b) - Conereta Slab with
supports

When insisted by the authorities at
identified locations, a layer of brick ¥
concrete of impact resistant tape may be
laid over pipeline as a protection against
excavating machinery as indicated in the
Figure -- 2 (&) or (b).

Plastic Pipe and Tublng Joints and
Connections

General Frovisions

Threaded joints in plastic pipe are not
permitted.

Plastic roing joints shall be made by
Electre Firsion fittings only. Fusion fittings
shzi have inhuil positioning provision upto
60 mm a2l Fevond external clamp systemn.
Jointing of plastic piping by butt fusion
method, soivent cement method, adhesive
method, heat fusion method or by means of
comprassion counlings or flanges is not
permittecd. Recommendations of the fitting
manufacirer shall be followed in this
regarc,

All glecto fusion fittings shall be bar coded
and the cantrol unii shall be equipped with
bar code reader to directly transfer fusion
data to controi unit, Bar coding shall be long
lasting =ven when the joint is buried in
corrosive soil, alternatively each fitting shall
have a dgzta card which can be read by the
computer and thereafter ~the card s
positionad with the joint,

Instailaticn of Plastic Piping
Instaflaticn Provicion

Use of thermoplastic piping in above ground
piping iz not permitted unless the piping is
completely protecied against deterioration
(e.g. high temperature, ultra violate
degradaticn) by carrosion protectad metallic
or reinforeed concrete or Glass Reinforced
Plaste {GRP) enciosure,
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Divect Burial

 Diracly buried thermoplastic pipe shall

have & rinimum thickness of 2.3mm. -
Trench width shall be.at least 300 mm,

The bed of the trench shali be fres of shap
oblects, stones elc. In rocky areas trench
sha!l be padded with ecft’ soll or sand to
minimum depth of 150 mm below the pipe.

Bendg and Branches -

Branch mnnm:tinn# shall be made only by
socket type electro fusion tees or electro
fused Saddle connections,

Hot Taps
Use of special saddle or split tee type

sleciro fusion fittings for hot tapping is
pemitted.

Tosting Plastic Flblng after Construction n

‘General Provislons

Testing equipments / instruments shall be

. propérly inspected and. shall have valid
ealibration certificates bﬂura they are used

for testing.

Proper communication facilities shall be
available during testing.

Test Requirements

Themmaoplastic piping shall not be tested at

material temperature above 120°F (50

degree centigrade).

Tost madium shall be air or hitrogen for test
pressura Up 1o 100 psig. For test pressure
higher than 100 psig, wahar ghall be used
a5 test medium.

Test duration shall ba minimum 24 hours for
plastic distribution mains of length greater .

than 1 km and minimum 4 hours for length
shorter than 1 km.

In case water is used as test madium, test
duration shall start sfter achieving thermal
siabilization.

Suitable rellsf valve get at 5% higher than

test pressure shall be fitled at the test

heads to avoid over. pmsunzation during

testing.

Test Raqulramnnts for BPRB and IPRS

Piping

DPRS and IPRS piping shall be subjectsd
to strength test’ and leak test before
commissicning, as given in table-5 pelow:

Table 5 - Testing Requirements for OPRS and
IPRS Piping
Dasign | Min. Test Test Min. Teat
Pressure | FPressure | median | Dursiion
Upto138 | 145 b .
g Al 2h
i;lblm | 50 paig) r DUrs
From 138 .
mbarg to | 1.5 times |
414barg | Design Alr 2 hours
(21> 60 | Praspura : :
,Above 1.5tUmos
414 barg | Design water 2 hours
{60 paig) | Premgurs

Acceptance criteria shall be no. prﬁéuré*
loss after accounting for temperature.
variation.

Safety During Testing

Relevant Waming Signs shall be -:lm:d.asfod
along the test saction.

The test area should be properly cordoned
to prevent any accidents

A proper Emergency Responae Plan shall
be in place and emergency contact
humbers of relevant agencies should be
available.

CONTROL AND. LIMITING OF GAS
PRESSURE

Control and leitinu of Gas Pressure in
High Pressure Steel, Ductile jron, Cast
Iron or Plastic Distribution system

Use of automatic shul-off device (slam shut
valves) as a means of accikdental over-
pressure of high .pressune distribution
system is preferad over pressure felief



valves or waighiizaded refisf valves or
8pring loaded diaphragm type reiisi vaive,

DPRS/IPRE siail sorimalv be eguipped
with minin:es Las safely dovioss, Al feast
one of the:: =02 d2 & f@Em s alve
operating v 1 piasoure oy fhose
installations « <. it Goerdhe LorEEG
is mare thar: g

To prevea: owa  prosswication of
downstream zvskam duning perion: o low
- flow, creep relind walve con e nead ¥ oa
manitor reguiator i nstalled in e system,
it shall be st that it te the firgl acting
device In the vreszis safety syatean.

Control and i vidny 6F Sas Prousure in
low Pressurs Ciztiihngoe Sveininug

A combine  Tnies Sressore O LRTH
(0PSO} rapt  oony il s relod g
also atcepints ¢ -ra for ool ang
limiting of ons ceonias i lew tissuire
distribution &: o600

Contral anc i of gennsern of gag
delivered to ddsraestic, ciaall comimo gial,
and smalt insusirial consumars frony high -
pressure distiil.rion syatan

Service reguini Al G Doi-in e
Pressure Shut o (LEE0Y tagulioe S fiso
acceptable deice oy cantrad ang Fmivng of
Das pressure to congumer

VALVES

As far as .thel- ihe valves in the
distribution main.. shauld be instalizd Lokow
ground with the valve aperating device
readily accessinle A stem extersion may
be used to alevata the vaba operstor abave
ground provided & dees  noi cause

chstruction tn trafic and / of pedesians. In

such cases. seabton f niicgiion poirnis andg
vent pipe wor: shalb aite be astended
above ground for anss of apsration

Valves of sire: -~ & .ies and atiove shiall be
fitted with doutals rock and nleed fuaility.

Spacing beb. sen cwoes o dstibigion
4]

mains, whett.. . Losraling or eisrgeicy

purpose shal - - i tsdd s inllows:

TP ATVT PEOF MINA  EXTRACR X

et M

_{a) High!lioo . U Bween

Bagad or 0 e Stnsiansnne
flexibility -~ :-. - - - e sum he
providso o

- Fiter o . RTEATIP A Tt

- Sliatu. ' I
futura dees 0 -

friiding

Based ¢n s SR STRETUEIGY
situations (i s ot e e agimtinn and
resulling oo L 0 e st sty
affEClEcI’ b‘i' S P A e

TS Cosdnin valve

S e oynong
- “":I ;:f:_"".. .. I i [ _‘;'*1;.; REFTIEIY

ST VY oTe 1T

The above .. - R B
AeFBases . © . ... Ltoen on gk
asSSeSSMEi il & - e 1 LTIDE 00 valve at
an easily acoa-o - N
fh}  Low & e o Gyudenn

Valves in oo 1o . i ayetem
may Be poe el T aldE vRIiing
wolation oz -0 0o s i addition
to thase reyoi wonmeteR Faras

Distributie v L0

A valve shai 20 . o o i inled and
cutiet  piping - chocr - diidor shation
controlling <l watsaeme af gas in
distribltion sy<i L 0 v asnoe pelween
the valve and .0 oo, shall be agequate
to - allow ops- -, 0 i a vabee during
emeargency .. Leoennd3ys oF fired,
These wvair... : B L I (Y
manne: fha o L Ldv anoesgible
Quring ame! e
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VAULTS
' Accessibility

In case part of Vault or Pit extends above
ground {e.g. to avoid water flooding in low
lying areas that cannot be avoided), then, it
shall be located such that i causes
minimum interference hlndranoe to the
trafﬁcf pedestrians.

CUSTOMERS’ = WETERS AND
REGULATORS :

Locatiﬂn for Customers’ Meter and

Raguiator Installations

Customer meter shali preferably be locatad
on the wall outside the kitchen, however,
when customers' meters and regulstors are
located inside the building,. it should be
located in a wall ventilated area,

GAS SERVICE I..IHES _

General Provisions Applicable to Steel,
Copper and Plastic Service Lines

© . Service lines shall be sized for a maximum

flow veigcity of 15 m / ssc.
Installation of Service Lines

All plastic pipe and fittings shall be laid
underground and shall not be exposed.

The buried sernvice lines shall be provided
with a minimum cover of 1.0 m. Where it
i& impractical to provide 1.0 m cover due
to physical constraints,  additional
protective measures such as concrete

slabs or high impact resistance plastic

sheets shall be installed at least 300 mm
above the service lina. In no case the
depth of cover shall ba less than 600mm.

For trangition from plastic pipe to G| pipe,
transiion fitings shall be used. Plastic
part of transition fitting protruding above
ground shall be protectad by encasing it
with concrete guard,

In case carbon steel section bwan'd
transition filting is below ground, it shall
be protecied against commosion by

minimum 400 micron thick 2 'pack high
build epoxy maﬂng

Above nmﬁd service  piping shall be
Galvanized Iron or copper of carbon steel
protected by anti corrosive coating.

Wherever the sarvice lind riser is installed in
confined spaces tike basements, only
welded risers shal be used. The gap
between riser and wall shall be minimum 25
mm to and shall be supported at every 2 m.

Ventilators shall be prowdecl in confined
 space.

Type of Valves Suitable fnr‘semc- Line
Valves

Soft seated valves in sennne Imes are not
parmitted.

‘Steel Service Lines

Design of Steel Service Lines

All underground steel service lines shall be -
joined by welding using gualified welding

‘procedure and welders.

Installation of Service Lines into, or
Under Bui‘h‘llng

. Use of sleeve for laying stee} pipe through

wall, or under outer wall foundations of
building or . under the building is not
racommended. - Such underground lines
shall - be protected against comosion by

* minimum 400 micron thick 2 pack high build
-gpoxy coating. )

Ductile Iron Sarvice Lines

Use of ductife iron service lines is not
patmitied,

Plastic Service Lines

Design of Plastic Service Lines

Only elsctro husion fittings shall be used in
plastic service piping mcludlng pipe to pipe
joints.
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Inatallation of Plastic Service Lines

Instalation of plastic pipe above ground is
not recommended, In case any section of
plastic pipe extends above ground. it ghall
be completely encased in a2 concrete
casing. Use of flexible conduit is not
parmitted.

. Installation of Plastic Service Lines into
or Under Buildings

Ingtallation of piastic service lines under or
inside the building is not permitted as per
thisz standard.

Service Line Connections to Malns
Service Lines Connections to Steel
Malns

Service line connection 10 steel mains shall
be as follows:

- In case of plastc service ling,
connection to underground steel main
shall be by use of traneition fitting in
plastic piping with steel part of
transition fitting welded to steel main

. piping.

- Direct connection of galvanized iron or
copper service lines to underground
steel mains is not permittad.

Service Lines Connections to Plastlc
Mains

- b case of plastic service line,
connection to plastic main shall be by

use of electro fusion fittings only.

- Direct connection: of galvanized iron or
copper service iings “to underground
plastic maing is not permitted.

PIPING BEYOND .CONSUMER METER
SET ASSEMELY TO GAS APPLIANCE

Piping connecting consumer meter set
assembly to consumer gas appiiance shall
be either Gl or copper up to last valve
located near actual appliance.

A metal seated leak detection cum excess
fiow shut off valve shail be provided near
the appliance located at easily accessible -
location by the authoriged entity. The valve
shall be designed to shut off in case of
sudden leakage of gas from the hose or in
case of burmer flame-off condition,

Appiiance shall be connected to gas line
with a flaxible and braided hose as per IS
9573. Tha hose shall not be exposed to
intemal qr external temperature exceeding
the recommended fAmits. Care shall be
exercised not to exceed permissible bend
radius specified in [S: 9573 (Table 1 -
Dimensgions and bend radit for mubber
hoses).

Langth of this hose shail be kept minimum.
Howevar, in no case the length shall be
more than 1.5 meters. Both ends of the
hose shall be firmly clamped on the nozzle
by metallic clamps.
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OPERATING AND MAINTENANCE PROCEDURES

The present standard covers the City Gas
Distribution, Design, Installations,

" Commiesioning and Operatior in general.

The  Qperation. and  Maintenance
Proteduras prescribed herein under are for
genaral guidelines to be implemented as

per the provisions of the standard. The

entities engaged in laylng, building,
operating and expending City or Local Gas

Digtribution Network will create an

organization handfing operatng and
maintenance  Including

The main operstich area would be to

handle gas receipt, odorisation and

pressure reduction {including heating the

gas, if required) and managing the district
regulating station, field regulators and gae
metering for all kind of Customers such as
domestic, commercial and industnial, '

The gas measuring biling including erergy
balance shall be part of tha operation. The

‘safety, heslth and erwironment including

compliance of regulatory measures shall be
a part of the rasponeibility of the operating

group. The maintenance activity shall cover
-the maintenance and upkeep of the Cily
- Gate  Station{s),

Distrit  Regulating
Stations, Field Pressure regulating Stations
and end consumers faciitios, sectionalising
valves and other assets and facilities. This
intor-alia will evolve regular maintenanca,
routs pairolling to -.contain third party
damages and maintenance of safety
provislons including offsite amergency plan
and onhsite emergency plan, mutual ai¢ and
disaster management ptan. The following
sections briefly refer to such activities:-

1. Operating and Maintenance .

- Procadures affacting the safety
of gas tiranemission and
distribution facilities.

External Corrogion Control
“QOdorisation

wN

_ meeting the
afmergencies arising n the system. '

OPERATING AND - MAINTENANCE

PROCEDURES AFFECTING THE
SAFETY OF GAS TRANSMISSION AND
DISTRIBUTION FACILITIES

Basic Requirements

The entity operating 2 CGD network shall
have an effective  Health, Safety and
Environiment Management System (HSE -

. Management System) and Management of
" Change System in place to ensure overall

safety during oparation and emergancies.

The HSE Management Systam shall cover
the following key elemants.

HSE Policy Statement .
Orpanizational objactives to ensyre
implementation of the policy '
+  Seot of detailed processes supporting
each activiies "of the HSE

manageinent system -
¢+ Implementation of control and
 monitoring activities
« Periodic monitoring, . review amd
reporting of performance

»  Audit of internal and external activities

Following pracesses shall be prepared as

' part of HSE Management System:

'« Emergency Management Systern to

safely handle emergencies with .
: minimal risk.
= Disaster Management Plan
snicompassing.  offsite and  onsite
emergency response plans and -

mutug| aid system

s  Hazard Identification Processes such
as HAZOP - .

» ‘Risk Analysis and Risk Assessment
Process such as QRA

« Safety and Technical Competency
System. -
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.« communication
-7 equipment, . fire

« Personal Protective  Equipments

(PPE) to be used by all operating
personnel

'« Dé's and Donts and safety

precautions during operatmn and
maintenance.

Provigions of periodic |MPeBﬂonE along the
route of steel pipelines or mains shall
include all sactions of pipelines and mains
imespective of operating huup stress.

Essential Foatures nf thu Em-rnnncy
Plan

Entities operating CGD Networks shall

- provide for an Emergency Control Room,
. manned round the clock and aquipped with

effectiva.  communication © system  and
emergency - vehicles fitted with
facilitios, first ald

extinguishers, gas
detectors, repair kits and tools, maps,
plans, material safaty datashasts etc. atits
dlspusal

.The CGD entity shall put in place an
- Emergency - Response Plan, a Disaster

Managemeant Plan and a Pandsmic Plan.

. 'While preparing thase plans the entity shall

take into confidenca the wvanous local
authorities (i.e. The Fire authorities, Pclice
-authgrities, Health authorities, local
administration, Disaster - Managament
authorities, Mutual aid, Factory inspactorate
eic) and clearly’ elaboraté on their role in
case of an mcident

accident

de . reporting
procodurss

emergency

The entity shall put in place a documented
in. house accident reporting procedure and

ite . response plan for all kind of .
* accidents/femergencies such ‘as (i) near

miss accidents, (i) accidents without loss of
production, supply or human life, (i)
accidents with loss of production, supply of
humar life, {iv) fire {v) explosion or other
emergenciss lpading to disaster effecling
outside public. The lavel of reporting shall
also be mentionped in the procedure. The
Board shall be informed in respect of the
accidents/emergencies under, category (ili),
(iv) and (v) above with romedial measures

8225 G010

- for avuidlm recurrsnce in tha format placed

at Enclosure-| of Schedule -1E. The entities.
shall Investigate and report each. of the

_ above incident/accident to different level as

specified in the above enclosure.

| Nnt'.vithntanding. anything ¢ontained herain

under, in case any incident escalates and

‘gets madia attention or gete published in

newspapers, the entity shall proactively
inform the Board of the same immediately

“with  prekminary investigation  report.

Further, detailed raport of the findings shall
ba furnished to the Board within a pennd of

thifty days.
WﬂttnnE._mwgo_m:.l procedures |
Special attention should also be given to

~ following while . preparing Emergency
. proucl_ums:_ ' :

e '‘Do's and Dorts" during and
ameargency - and  other safety
Instructions. '

s+  Telephone numbers af amerg&ncy'
response team members, emergency
services mutual aid industries, district
authorities, law . enforcing agencies,
contractors / vendors, fire sarvices,
district civic autharities, etc.

+  Actions to be taken during an
emargency including waming /
cordoning off of affected erea and
informing the civil authorities ‘and / or
other utility companies aﬁenlad by any
smergency.

Tralning
«  Training shall be impartad to the C&D
MNetwork operating. and maintenance
staff at the time of induction followed
by panndlc rafrashar. courses. The
training - program  should  cover
following: .
+ Hazardous characteristics of Gas.
s Familiarzation with commisgioning,
oparation and malntenance
. procedures. -
+ Hands on experience on operatmn
- of amergency and manual shut
down systems.
« Effactive Isolation :(any gasdeak.
« Safety " regulations and accident
prevenfion. -
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shariswg the same coridor to make them
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E

Enlity vl o nn apediing O Gelworks

ghowts - b e sndadd o cae 1 g an
with i L sy eornpenies, district
lpeat o esiidion and  gas  supplying
Py PLIRTR ity ep-gidingHpn  team

coliitil oo, apeesantatives fror all other
ulility coasees and civil autharities can
subsglnb iy nprove safety recotds.

Educat v <regrams

Enfities  opmanng OGH Metworks  shall
undeitzbk.’ 5 comprehensive  public
awarenans pecgram for consumers and
general public The educational material
shall be rvepared in logal, Hingy and English
farguag: tosal oaudic visual  media
availzil-  ehinild  be  used for  such
eucalion & pogrammes.

Pipeline Failure Investigation

Besides raportandg and recording of all
instances of vsset related failures. damage
to the envivanmeant and third party property
shall also be recorded,

Failure nvestigating teaim shatl comprise
personnei trained in failure investigations.

The data from all failure nccurrences should
be analyzed for trends so that proper

initiatives including training coufd be taken -

fo minimize fuilures.

L g e 30

Prevenss: &% fo - dontal lanition

Site Snesi sk Asgessment should be
camed o0t LonanEnGing any repair
activitizs  'ne cirocome  al such sk
assessra choukt e documented and
cotsidate:’ w'sle sranaring safety plan for
the repair wink

No hot woric should be undertaken without
proper wioik permit issued by authorized
personnel.

Blasting Efficts

Mo blasting - bonid b carrted out within cify
Imits e oocw way daed parly sbructures oF
facilitiz=. 're v i TRBsting shall only be
geed i e dhmriretion from oivil
authoring.. < er 0 e D careyunt such
Op&IaT.o

DISTRIBUTICH PIEIMG MAINTENANCE.
Markeres

Markers shali be positioned along entire
network at o riaxmum spacing of 100
meters in urdn arez and 200 meters within
industrial o for eteal mains.

Addiicnai wwardng signs or markers shait
be installes o indicate the presence of a
pipeline al naad, highway, railroad, stream,
canal, nald orossings and other locations
where there iz a possibility of damage or
ifterference

A marker shall be marked in bold and
legibie |ocal 'anguage and Hindi / English

-with at least tre following:

» Name of CGO Netwerk Operating
Compisny

. Contact Telephone Number to report
EiTIergenay.

. Location Arga Code
Warning - “High Pressure Gas Line,
Dial befzre Digging” etc.

Markers may not be installed for service
pipeline  within  consumer  premises,
however, the Operating Company shall
maintain  such service pipeling routing
drawings for casy reference. The operating
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_company shall provide mmlmum gafety
information to the -consumsr/customer
before startlng the gas supply.

It shall be mandatory for the group housing
sccietis/cluster of houses etc, which are
providing the inbuilt facilities for the natural
gas connectivity Yo each and every dweiling
unit. in such’ buildings to have the line

diagrams of the conneclion piping fixed at

the main entrance of such premisas,
Patrultlng

Patrolling schedule shall be such that entire
primary network is inspected at jeast once
in thrae {3} menth and secondary network is
inspected at least once every month te
obsarve surface -conditions, construction
activity, encroachments, soil wash outs-and
any other factors that may affect the safety
and operation of the network.

Leakage Survays

Dperating company must have an effective.
method to identify and locate leakages in

the system. Any one or combination of
methods described in ASME B 31.8,
Appendix M.can be adopted based on their
effectiveness for the specific areas,

Highl'y copgested areas shall be surveyed
-using gas detectors at-least once in three

montha. Other less congested areas shall

be surveyed at least once a year.

Leakage Surveys using gas detectors shall
ba done in accordance with the
 fequirements of ASME B 31.8.-

Gas detectors, duly calibrated, shall be
available at all tifnes inrready use conditions
for smergency surveys and use.
Requirements for Abandoning,
Disconnecting, - and
Diatrib utioh Facilities

Abandoning, disconnecting, or reinstaliing
distribution facilities shall be as per ASME
B31.8.

Any actlvity associated with abandoning,
disconnecting, or reinstelling of distibution

Reinstalling

facliites shail require WDrlc Fen*mt Issuad
by the authorized persun

Plastic Flp-a Maintenance

" The following safety precautions shail be

ensured during emergency repairs or
breakdown maintenance of pipelmes

s All naked ﬂames sources of jgnition
and mobile phonaes shall not be
allowed in the immediate work area.

s Gasg favsl should be monitored during
the repair work with gas detectors.
The repair shall not be camied out in
atmosphere which contains natOrat
gas. '

+  Adequate fire axtinguishing aqulprment .
shall be available during such repair. .

squunllnu-oﬁ and  teopening  of
Thermoplastic Pipe or Tublng for
Pressure Control

Location where Squeezing and recpening is.
done once shail be-marked appropriately to’
identify -that the pipe has been squeezed
and reopensd. ]

Squeezing of reopened pipe al the same
location & not permitted. Minimum distance
between consecutive squeeze-off locations -
shall not be less than five {5) meters,

" Repalr of Plastic Pips or Tuhing '

Damaged or defective plastu: plp& shall be
cut and raplacad with new pipe.

Repair of damaged plastic pipe by using
repair patches is not permitted.’ :

Oniy repair method allowed is use of full
encirclemesnt split sieeves which shall be in
accordanca with ASME B 3_1 B

MISCELLANEOUS FACILITIES
MAINTENANCE -

Flexible steel braided hose used to conhect
consumer appliances should be inspected
at ieast once every year for |eakage,
kinking, corrosion, abrasion or any other

- signs of wear and damags.
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Any hoae worn ot or damaged must be
removed from service and replaced.

PIPELINE SERVICE CONVERSIONS

Stesl pipefines and mains used in CGD

Network shall not oe used for duel service.

Conversion of existing steel pipelines,
previously used for service other than
natural gas, for use in CGD Networks is not
permitted.

RECCRDS

Begides the details of leak recoras as
covered under ASME B31.8 Para 851.6 and
8526, the CGD Network Company shall
also maintain following records/ documents:

«  Design specification

»  Alignment sheats for primary network
-of steel pipeline and associated pipe
bock and other instaflation and test
records

>

& %+ & 2

Surveillance inspection and
maintenance records
WMaterial certification including

dimension, metallurgy, destructive and
non-destructive  testing  records,
performance and funchonal fest
reporns

Welding records includging PQR, WPS
and weider qualification records
Commissioning reports
MNon-conformance / deviation recards
Calibration rzcords of [Inspection,
Measuring. Metering and Test
equiprnent

Audit compliznce reports

Statutory clearances

Approved drawings /documents
HAZOP / Risk Assessment reporis
and compllance to recommendations

“of such reports

All  pperation and maintenance

manuais
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Enclosure 1 of Schedula-1E

Reporting Farmui' 3

[* Shall also indude the hlsfc-ry ot Type—l & Type-l mclden’rs

1'I‘rpe-l Type-ii Type-lil Type-IV Type-V
i Near | Withot | Wihlossof | Fire Explosion
: Miss Lossof | Production, | - [Fee/Gas
' ncident | Producton, | Supply or leakage/other
1 Supply or | Human ke |° . smergencies
[ Human ¥e B involving public
Location v Y N T v
Time NO[d v Kl v
First ' o ¥ N + N
Dedaills of ¥ ¥ ¥ v v
Incident : | '
| Action Taken K T ¥ v +
Reporfing | Operat | Operator | Shiff/C | HSE | Section i/C
Auvthorfty or TO&M) Officer
(O&M]) . ) : -
Infemal - Head | Head - Head 'Head | Head of $tation
Investigating 1 (HSE) (HSE) {C&M]) (HSE)
Authodly . |
External X X v N N
Investigafion y v
Report  fa| X, X V%) VL V1%
PNGRB -- -
v To be filed infreported . -
X Not required to be reportedt
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CORROSION CONTR:.

EXTERMA] COREOSIGN CONTROL
New Instaiziien/Buried Steal Facilities
Coating Rerivements,

Coatings shall fuitiil

requirem:ni

- Coatinig shaldl privde good electrical
isolaticy belwsen axternal surface of
the pipa and environment.

. Coating shall  have sufficient
resistancs to moisture transmigsion,

s«  Coating shall have sufficient ductility
ke resist cracking:;

. Coating shail have good mechanical
strength o othenwise be protected
to resisi demage due o nomma
handiing (inzluding concrete coating
application where applicable) and
80il stross.

» Coating shall be compatible with
Cathodiz Protection system and ileld
joint coatings.

fedlowing

For carbon steel pipelines or mains of
size NPS 2 and above, 3 Layer
Polyethylens or Fusion Bonded Epoxy
coating is recemmended.

All buried bends and fittings shall be
coated witix Heat Shrink Sleaves or two
pack high build liquid epoxy coating with
~ minimum DFT 450 microns.

Cathadic Protaction Reguiremeant
Electrical Iso:ation

Where ihsulating devices are installed to
provide electricai isclation of pipeline
systems to facilitate the application of
corrosian control, they shall be property
rated for temperatura, pressure.  and
electrical propertes and shall be resistant
to the gas carried in the pipeline systems.
These devices shall not he installed in
enclosed areas where combustible

s

atmospharss - L0 1

se present
uhless pravia: o 20 Loran b orovant
arcing.

Fipes shall be ren im0 oo inot the balow

grade of subwic Dot pasiions are not in
electrical coneos U e caseng foreign
piping  sysrenc: o ather metallic
Cstructures.  Thiz shall not preclude the

use of electricni heoods whore necessary.

Electricat Conrertion and Monitoring
Points

Where a high-. curr<it cisrying cépacity

i1s required, a malti-atangd conductor shali

be used and the strands shall be.
amanged into grolips no larger ihan No.6

AWG. Each gwoup snall be aftached to

pipe with a senarate charge.  Attaching

test. leads directly to the pipe by other

methods of beazny is nechibited.

Wher thermit welding process is used for
elactrical lead instatlation on pressurized
pipelines ar mains, precautions shall be
taken to avowni possible faiure of the
pipeline or mains curing installation due
to loss of material strength at the elevated
weiding temperatures. Whers a tharmit
welding process s not deemed suitable,
consideration =iwall b= given to other
methods of instailation.

Electrical interférence

Electrical interference due ta fallowing
shall also be considered in cathodic
protection design:-

Fault Currents

Fault curvent intarference shall be taken
into consideraticy:

Fault current resuiting from lighting or
upset conditions of electrical facilities
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could result in serious damage to coating
and pipe wall and danger to persannel.
Thesa adverse effects may occur where a

pipeline or main is ciose to the grounding

facilies of electtical tranamission- line
structures,  sub-stations,  geherating
stations or other facilities that have high
short  circuit current-can‘yfng grounding
networks.

VWheie a buried pipeline or main is close
. 1o grounding facilities, remedial measures

may ba necessary to control the effect of

these fault cuments in order to reduce the
resultant rise in potantial gradiemt in the
earth near the pipsline or main to an
acceptable Ievel '

Induced Potential interforance

Pipelines or mains paralleling aftermating

 -current electiical transmission lines are

subject fo. Induced potentials. When
studies or tests show that altemating
‘current potentials will be or are being
induced on a buriad pipelineg or main,
davices shall be installed to reduce these
potentials to a tolerable level, :

L
When such pipelines or mains are under
construction, or when personnel are in
. contact with- the pipslines or mains,
special precautions shall be taken lo
nullify the possible effects of induced
alternating currant petentials.

Install bonding across points where the
pipeling or main is 1o be saparated and

maintain  this connection while the

pipeling or main is separated.

Make a study in colaboration with the
¢lactric company on  the - coimmon
problems of personnel safety, corrosion,
‘electrical  interferenca . and  lighting
- problems, -

Existing Instaliations

- Cathodically Protected FPipeling Sysfems
Temporarily out of Service

Cathod: Protection systems shall be

mairtained on any - pipeline or main
temporarily out of servce.

Tamporary Cathodic Profection System

When  considered .necessary, a
temparary Cathodic - Protection systam
with sacrificial anodes shall be insialled to
ensure adequate protection of pipeline or
mains from external comosion from the
time the pipgline or main is lald in the .
tranch till the pemanent Cathodic

Protection system i ls mnu'niaalnnad

The temporary cathodic protection
system ' shall preferably "be installed
simultaneously keeping pace with the
pipeline or main laying/installation work
and shall be monitored pemdtcally :

REGDRDS

CGD Network Company shalt alse

maintain following fecords / ducumnts

- related to corrbslnn onntml
. Caﬂmdlc Protedlnn Design
~ documents
e  Soll Resistivity Survey Reponrt
+  Electrical Interferante Report
. Inspection and maintenance reports
+« Material  cenification  Including -

dimensicn, metallurgy, performance
and functional report -

Material test reports

Approved drawings/documents
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Schedule - 16

MISCELLANEOUS

CDOURISATION

Natural gas supplied through CGD Network
shali have a distinct cdour, strong enough
to detect its presence in case of leakage.

A pre — determined quantity, equivalent to a
max 12.5 ppm Ethyl Mercaptan, of any
other odorant shail be dosed into the gas
stream. .

Odour level tests shall be carried out.to
recognise the odour imparted by the gas
supplieridistribution company. These tests
are 10 be camfed out at vanous defined
locations on the metwork and at netwark
éaxtreme ends. If odour level falls below the
minimum acceptable leve! same shall have
to be intimated to the control room of the
gas supplier and accordingly corrective
actions are to ba taken.

- The odonzing equipment shall be located in
a separge arga at CGS. There should be a
clear safety distance of 1.5 m around the

odarizing and other facilities at the station to

facilitate easy maintenance and personne!
mavement.

- The ocorant untoading sheuld be done in a
safe way. Precautions for handling odorant
shall be prominently dispiayed.

Qdourant absorber lke activated carbon
saw dust, dry sand and odarant neutralizer
like sodium hypochlorite for spillage
handling of adourant shall be provided.

Provision should be made for eye wash or
emergency shower near odorant handling
and Iniection systems, in case ethyl
mercapton is used as odourant.

Use of personal protective equipment like
face shield, mask, rubber hand gloves,
- gumboot, safety goggles etc. for handling of
odourant spittage shall be ensured.

References

ASME B 31.8 - Gas Transmission and
Distribution Piping Systems (ASME 3 Park
Avenue, New York, NY USA 10018.
WWW asme. org).

APl 1104 - Welding procedures and
welders for weitling of gas pipelines.

ASME Boiler and Pressure Vessel (BPV)
Code Section IX - Welding prnoeduras andg
welders, for station piping.

ASTM A 385 - Valves having shell (body,
bonnet, cover and/or end flanges)
components made of cast iron and / ductile
iron (as per shall not be used in CGD
networks).

BS EN 331 - Valves used in service fines of _

size NPS 2 and balow.

IS0 8085 - Electro-fusion fitlings for sizes
up o NPS 8.

" 18-5572 - Clectrical area ciassificationr of

Installation  for selection of Electrical
Equipment

IS - 5571, "Guide for sgelection of

Elzctrical Equipment for Hazardous
Area”

15 3043 — For earthing of all electrical

- equipment, systems, structures and

fencing, efc.
182308 — for Lightening protection

IS 8573 — Steel braided Hose
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ANNEXURE - |

List of Specifications of Piping Materials used in
CGD Network

Steel Pipe

APISL Specification for Line pipes

ASTM A108 . Seamless Carbon Steel Pipe for High Tunperam Service
ASTM A333 Seamleps and Weakiad Stes| Pipe for Low-Temperature Service

Galvanlzed Iron Plp..

IS 1238 {F‘art—‘!} Steal Tubes, Tubular and Other Wruught Sl!d Fittings - Specification -
Part 1 ; Stesl Tubes :

Vaives

AP 8D - Pipeline Valves

ASME B18.24 Valves Flanged, Threaded and Wekiing End .

BS 5352 Specification for steal wedga gate, globe and check valves 50 mm and
amaller for the petroleum, petrochemical and allied industries .

BS 5351 Spaclfication for steal ball valves for the petroleum, petrochernical and
allied industries - Small Floatirg ball vaive

BS 1873 Specification for Stesl giobe and globe stop and check valves (flanged
and bult-welding ends) for the petroleum, petrochemical and allied
industrios

Flanges and Blanks

ASME B18.5 Steel pipe flanges and Ilungod fittings - sua upto 24" NE.

ASME B18.38 Orifice Flange

M55 5P-44 Steel Pipeline Flangea

AP 580 " Steel Line Blanks

Fittings

ASME B18.9 Factory-Made Wrought Stae! Bult weiding Fittinga

MSS SP-75 . Specification for High Test, Wrought, Butt Welding Fittings

M35 8P 97 . Integrally Reinforced Forged Branch Outlet Fitlings - Socket Waelding,
Threadsd and Butt welding Ends

IS 1238 (PART-2)  Stes| Tubes, Tubular and Other Wrought Steel Fittings - Specification -
Part 1 : Mild Steel Tubular and other wrought stes] pipe fittings

Stud Bolts and Nuts

ASTM Alb4 Starxlard Spacification for Carbon and Alloy Steel Nuh for Bolts for High
Pressure ar High Temperature Service, or both.'
ASTM A183 Standard Specification for Alioy-Steel and Stainless Steel Bulting

Materials for High Temperature or High Pressure Servics and Othes
Special Purpose Applications

3275 GlE—11
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ASTM A153 Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
_ Hardware

ASME B18.2.1 Square and Hex Bolts and Screws, Inch Series

ASME B15.2.2 Square and Hex Nuts

Gaskets .

ASME B16.20 Spiral-wound metal gaskets and metal jacketed gaskets for use with
raised face and flat face flanges.

Copper Tubes

BS EN 1057 Copper and copper alloys. Seamless, round copper tubes for water and
gas in sanitary and heating applications

Copper Fittings

BS EN 1254 PART 1 Copper and copper alloys. Plumbing fittings. Fittings with ends for
: capillary soldering or capillary brazing to copper tubes

Plastic Pipes
IS0 4437 Buried polyethylene {PE} pipes for the supply of gaseous fuels — Metric
' series ~ Specifications
IS 14885 Specifications for polyethylene pipes the supply of Gassous Fuels
Plastic Valves
ASME B16.40 Manually: Operated Thermoplastic Gas Shutoffs and Valves in Gas
Distribution Systems
EN 10204 Excess flow check valve : '
EN 15554 Plastic piping system for supply of gaseous fusls polyethylene — Part 4
Plastic fittings
' -
IS0 -8085 -3 International Standard for thermoplastic fittings
EN - 1555-3 European standard for plastic piping system for supply of gaseous fuels -

Polyethylene (PE)} Part -3 : fittings
ISO/TC-138/SC4 N 521 & 523 — 19380 Thermoplastic fitting procurement requirements

. High Pressure 85 Tubing and Fittings

ASTM A269 Standard Specification for Seamless and Welded Austenitic Stainless
Steel Tubing for General Sarvice

Brass Ball Valves {(Up To 2"}

BS EN 321 Manually operated ball valves and closed bottorn taper plug valves for
gas installations in buildings

Brass Fittings

IS 319 Fraee Cutting Leaded Brass Bars, Rods and Sections — Specification
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- ANNEXURE - Il

" List of Specificatlons for Equipment used in CGD
Network

-

Pressure Safety Equipment (Regulators, Slam 3hut Valves and Creep Rellef Vajves)

EN 334 Gas pressure regulators for inlet pressures up to 100 bar

EN 14382 Safety davices for gas pressure nmegulating . sfations and
installations - Gas safety shut-off devices for inlet prassures up to 100
bar

APl 526 Fianged Steel Pressure Relief Valves

Filters

ASME Saction VIl Boiler and Prassure \Vessel Code

" Metering Equipment

AGA ReportNo. 3 Orifice Metaring of Natural Gas and Other relatod Hydrocarbon fluids
AGA Report No. 5  Fuel Gas Energy Metering

AGA Report No. 8 . Measuremant of Gas by Multi-path Llirasonic Meters

OIML RS / OIML R31 Diaphragm gas meterss

BS 1369 /BS 4161 Diaphragm gas matars

EN 12480 : Gas meters - Rotary dispiacement gas meters

CIML R32 . Rotary piston gas meters and turbine ges meters

AGA Report No. 7 . Measurement of Gas by Turbine Meters

EN 12261 Gas meters - Turbine gas meters

Pressure Hulurlng Equlpm-nl

BS EN 837-1 Pﬂ:ssure gaugeu Part 1. Bwrdnn tube pressure gauges, dlmmnm,
_ matrology, requirements and testing

BS EN 837-2 -Prasgure Gauges - Part 2: Sslaction and Installation Recommandations

for Prassure Gauges
BS EN 837-3 Pressure gauges - Part 3: Diaphragm and capsule pressure gauges

dimensions, matrology, requirements andtuling IEtk

Electro fusion machine for jointing PE pips and fittings
EN - 55014

EN - 5003141

EN ~ 50082-1

EN — 61000-3

EN - 803351

EN - B0335-2-45

ISO- 12176-2
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ANNEXURE - Ill

Additional Requirements for Electric Welded Pipes

Electsic Welded pipes shall meet following
requirements.

Reverse Bend Tests

Reverse bend tests shall be perfarmed on
the pipe piece cut from the crop end,
selected from the front end of the firgt
length and the back end of the last length
produced from each coil. The specimen
shall be 100mm o 115mm long and shall
be reverse bend tested in accoerdance with
procedure and figure given hereinafter,

WwELD

- SMECTIEN
—
PR AT R IR HRRRIARN
The reverse bend test shall be carniad out
with a mandrel. Radius (R} and width {A) of

mandrel shall be calcutated for any
combination of diameter, wall thickness and

grade with the formula.
1.4 (D)t
A=2R Semime——— - {
o (D-2t)-1.4 t
where,
D - Qutside diameter of pipe
t - Wall thickness of pipe
14 - Peaking factor
e - Strain

Minimum values of ‘&' shall be as follows:

Grade of Steel Min ‘a' value
AR 5L Gr B Q.1425
AP| 5L X-42 0.1375
AP 5L X-48 ' 0.1325
APi 5L X-52 01275
APl 5L X-60 0.1225
Procadurs

The mandrel is to be plugged into the
specimen, with the weld in contact with
mandrel, to such a depth that the angle of
engagement betwean mandrel and
specimen reaches 60° (see Figure}. If the
combination of diameter and wall thickness
of pipe, and radius of mandrel is such that
the angle of engagemesnt does not reach
B0°, the mandre! shall be plugged into the
specimen untif opposita walls of the
specirmen meet.

Acceptance Critaria

A specimen which fractures completely
prior to the specified engagement of
mandrel and specimen, or which reveals
cracks and ruptures in the weld or heat
affacted zone longer than 4mm, shall bs
rejected. Cracks less than 8mm long at the
edges of the specimen shall not be cause
for regjection.

Micrographic and Hardness Examination

A test specimen shall be taken across the
longitudinal weld from one length of finished
pipé from each lot of maximum 100 lengths
from the same heat manufactured from the
same process.

These specimens shall be polished and
etched for micrp-examinations. The
examinations shall provide evidence that
haat treatment of weld zone is adequate
and there is no un-tempered mareansite left,
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: hardness between base material and any
Hardness messurements on  each raading taken In the Heat Affected Zone
specimen shall be made as indicated in (HAZ) shall be lass than B0 points Vicker's
figure given herein after in accordance with HV . :
ASTM E-32. The maximum differsnce In :

Huttsawd Zone | Eawwoal

Fusion Line -

‘- Localions whers hanints) méasurenant i be curind out.
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Minimum Requirements for Gl Pipes and Copper
Tubing used in service lines up to consumer
appliance

Galvanized Iron (Gl) Pipes

Pipes shall be conforming to IS: 1239 (Part-1) — 1800. The manufacturer shall have a valid

license to use 181 Monagram for manufacturing of pipes in aceordance with the requirements of
IS: 1238 (Part-) — 1980,

NOMINAL "] 15 mm 25 mm - 50 mm. B0 mm
BORE _ —
GRADE MEDILIM MEDILW MEDILW MECHLAS
(8 CLASS) or | {'B' CLASS) or HEAVY {B' <CLASS) or | {B"CLASS) or HEAVY
HEAVY ("G CLASS) HEAVY {'C CLASS)
'C' CLASS) {6 CLASE)
Q.0 mm
TV, 21.B .2 608 895
LMin. 21.0 33 507 220
THICKMNESS mm 2% tor B Class and 3dfor B Clasa andd 0 for & | 36 for B class4.5 | 4 for B clase andd B for
3.2 for C Giass Glans for C Glass £ Giass
NOMINAL WEIGHT | 1.2 for B Class | 2.41 for B Class and2.03 for | 5.03 for 8 clases. 18 | 898 for B cass
ﬁ £ mir. andi 44 for C Glass | © Glass for © Glass andB.90 for C Glass
Note :

Maximum tolerance on thickness (-} 10%, Tolerance on weight for single tube + 10% and for
quantities per lnad of 10 tones, + 7.5%

. Fipes shall be designed io withstand a test pressure of 5 MPa (50 bar), maintained for at
least 3 secend without showing any kind of defects.

«  Eddy Current test may be done in place of hydrostatic test as per the procedure given in
Annex - C of 1S: 1238 (Part-1} - 1990. _

e All Galvanized Tubes shall be Zinc coated by hot dip galvanizing in accordance with IS:
4736-1986 & its relevant parts.

*  Minimum mass of zinc coating detemined as per 1S: 6745-1972 shall be 400 gms / m?

+  The zinc coating on external and intemal surfaces shall be adherent, smooth and free
from such imperfections as flux, ash and dross inclusions, bare patches, black spots,
pimples, lumpinass, runs, rust stains, bulky white deposits and blisters.

*  Rejection and acceptance for these defects shall be as per Appendix-A of IS; 2620-1585

. The galvanized coating when determined on a 100 mm long test piece in accordance with
I5: 2633 - 1986 shall withstand 4, one - minute dips.

- *  1he adherence of zinc coating on tubes above 50 mm nominal bore, shal be determined
by the pivoted hammer test givenin IS ; 2629 - 1985,

Each pipe shall be legibly and durably marked at intervals of not more than one metre with the

following information (i) Manufacturer's name or trade mark, {ii} Class of Pipe — HEAVY, {iii)

Indian Standard mark - [Sl, {iv) Batch No. of Production, if any.

Fittings conforming to the requirements of IS 1879 : 1987, IS 14329 1995 are parmitted to be
used in Tertiary network, operating at pressures 100 mbarg and below :
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Copper Tubing

For a copper service In domestic natural gas installations, materials supplisd ahall be in
accordance with BS EN 1057:1996. It has replaced the capper tube standard BS 2671 Part 1.
B3 EN 1057 snsures the quality of the copper product by specifying the pipe in terms of lts
chemical composition, machanical properties e.g. tensile strength, hardness, elongation etc.,
dimension and tolerance, surface quality, freedom from defects and suitability for pipe bending.

Copper pipe work shall be jointed by soldering or brazing, using mechanical compression o
caplilary type fittings. Fittings for use in joining copper tuba shall be as per BS EN 1254 Parts 1
and 2. Fittings for capillary sokiering and brazirig are specified In Part 1 and compression
fittings are specifiett in Part 2. '

Soft soldering utilizes Mier metals with melting points at temperatures up to 450°C. Filler meatals

shall bs as per BS EN 29453:1994 - Soft sokders alleys - Chemical compositions and forms.

Sciders for use with copper tube and fittings generally melt within the temperature range 160°C-
to 250°C. Compression fittings shadl comply with BS 884 Part 2 or BS 2051 Part 1. .

For capitlary fittings:

» Soft solder shall not be used for presaura in excess of 75 mbar.
+ If the oparating pressure is to exceed 75 mbar, then, a solder with a melting point of not
joes than 600 degrees C shall be used. This shall aise apply to brass fittings.

' Haight limit for copper risers: Although there is no specific guidance regarding maximum height
of copper risers, IGE/UP/2 only allows the use of steel for risera abave heights of 15 meter,
Thus, unless local information |s available to the contrary, 15-meter maximum height shall be

- considered safe due to weight and mechanical strength of matanal. :

General guidance in BS 6891 also states that copper pipe work is not acceptable inside a
protected shaft. Requirements for ventilation and fire stopping shall apply to ducte conveying
copper pipe work. For an external copper riser system, protection against lightning conductors
shall be considered. . :

A copper gas ine shall never be used as a ground for an electrical system.
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