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PETROIEUM AND NATURAL GAS REGULATORY BOARD
NUI]FICATION v
New Delhi, the 27th August, 2008

G.S.R. 612(E).—In exercise of the powers conferred by Section 61 of the Petroleum and Natural Gas

Regulatory Act, 2006 (19 of 2006), the Petroleum and Natural Gas Regulatory Board hereby makes the following
regulations, namely —

.1. Short title.and commencement. Co :

(1) These regulations may be ceﬂed the Petroleum and Natural Gas Regulatory Board
(Technical Standards and Specifications including Safety Standards for Clty or Local
Natural Gas Dietribution Networks) Regulations, 2008.

(2) They shall come into force on the date of their publication in the Official Gazette.,
2. ., Definitions.

(1) In these regulations uniess the context otherwise requires,- - _

(a) “Act’ means the-F_’etroIeum and Natural Gas Regulatory Board Act, 20086;

(b) “active regulator” means a regulator in pressune regulating station (PRS) that
normally controls the outlet pressure;

(¢) ‘“authorized person®” means a competent person who is assigned by the
owner or operator to carry out a specific job based on his competency level as iaid
down by the Board under regulatlone

(d) “city or local natural gas distribution network” (hereinafter referred to as CGD

" network) means an interconnected network .of gas pipelines and the associated
equipments used for transporting natural gas from a bulk supply high pressure
transmission main to the medium pressure distribution grid and subsequently to the
service pipes supplying natural gas to domestic, industrial or commercial premises -
and CNG stations situated in a specified geographical area;

(e) ‘consumer meter" means a meter that measures gas dehvered to a
consumer at the eoneumer’s premises;

(f)‘ creep relief vaive” r_neans a relief valve installed to relieve over pressure
caused by creep in the downetream system and having maximum 1% flaw capacity,

(@) “city gate station (CGS)" means the point where custody transfer of natural
gas from natural gas pipeline to the CGD network takes place and this may aiso be
referred to as City Gate Measuring and Pressure Regulating Station;

(h)  “competent person’ means an individual recognized by the CGD network
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owner/operator. based on his proficiency and skill set achieved by appropriate
combination of education, training and practical experience in the cntrcal traits as
laid down by the Board under regulations;

(i) “Dlstnbutlon Pressure Regulating Statlon 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 join¥” means a joint made in thermo plastic piping by passing
the current through the electrical coil provided in the fitting and heating the parts

sufficiently to permit adequate ﬂow and fusion of the matenals between the two
surfaces put in- contact : :

(k) “Monitor and Actlve Regulators” means an arrangement of two regulating
devices in series whose pressure settings are stepped so as to allow one (Active)
normally to control the outlet pressure and the other (Monitor) to assume control in
the event of failure of the actrve device:

0 “operator” means an entity that operates CGD network with the authorization
of the Board; '

’

(m) owner" means an entlty that owns the CGD network and has been
authorized by the Board,; :

(n)  “primary network” means a part of CGD network that operates at pressure
above 100 psig (7 bar) and below 711 psig (49 bar) and pipelines forming part of
this network called Gas Main or Distribution Main or Ring Main shall be designed to
ensure uninterrupted supply of gas from one or more Clty Gate Stations to supply
gas to the secondary gas-distribution network or service lines to bulk customers
through service Imes .

(0) “Slam Shut Valve means a valve that is deslgned to close qurckly in the
event of an abnormal pressure (whether excess or low) being detected at a selected
pointin 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
forming part of this network shall be called low-Pressure Distribution Mains which
shall be designed to ensure unmterrupted supply to tertlary network or to mdustnal
consumers through service lines; -

(q) : sub—transmlsslon pipeline” means a high pressure pipeline connecting the
main transmissi‘on pipeline to the city gate station butis owned by the CGD entity; -

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

(2) Words and expressions used and not defined in these regulatrons but defined in the
Act or in the rules 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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3. Application.

Definitions, design, materials and- equipment, welding, fabrication,
instaliation, testing,. operation and maintenance and corrosion control of CGD
- network shall be in accordance with requirements of ASME B31.8 except
"insofar as such reguirements are specifically cancelled, replaced or modified
by the requxrements speciﬁed in these reguiahons

4. Scupe.

(a) These Tegulations cover the dessgn, materials, fabncatlon installation,
inspection and testing, commissioning, operation, . maintenance,
modifications and abandonment of CGD network for domestsc commercsal
and industrial users.:

(b) Requwements of these regulatlons shall apply to a!t pipelines, distribution
mains and piping facilities downstream of inlet isolation vaive of city gate
station (CGS) up to and-including consumer meter for commercial or
industrial customer and up to final isolation valve mcludmg connectmg hose
to gas appliance for domest:c consumer. o

()] DeSIgn materials, fabncat:on mstallaﬂbn inspection’ and testing,
“commissioning, operation, maintenance, modifications and abandonment of
steel pipeline between city gate station and natural gas pipeline (sub
transmlsston pipeline) shall be as per separate regulations.

(d) The CNG Station, CNG Mother _Statlon, CNG On-Line Station and CNG
Daughter Station shall be designed, operated and maintained in line with the
requirements of the Chief Controlier of Explosives as detailed in the Gas
Cylinder Rules, 2004 as modified or amended from time to time. This
includes -compression, handhng and trangportation activities of compressed
natural gas. o

(e) These regulations also cover safety aspects of operation and maintenance of
CGD network and the requirements covered herein these regulations are
‘meant to supplement the safety requ;rements already covered under ASME
B 31.8.

5. intent.

(a) It is intended to apply these regulations to all new and such aspects of
already existing networks as design, fabrication, installation, testing at the
time of construction and commissioning. However, if an entity has laid, built,

- constructed or expanded the CGD infrastructure based on some other
standard or is not meeting the standards specified in these regulations, the
entity needs to carry out a detailed technical audit of its infrastructure

" through a; Board authorized or approved third party agency by the Board.
The entity thereafter shall submit the recommendations made by the third
party along-with its time-based mntigatton plan and implementation schedule
to the Board for authorization within six months from the date of notification

" of these regu!atrons :

(b) The contmuatton of operatlon of existing CGD network’ shall be a!!owed only if it
meets the following requirements, namely - ‘
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(i) The CGD system downstream of city gate station shall have been tested
initially at the time of commissioning in accordance with ASME B 31.8.
Chapter IV (with minimum test pressure of 1.4 times of MAOP for steel
network and 1.4 time MAOP or-50 PSI| whichever is htgher for PE network).
The entity should have proper records of the same. Such test record shall
have been valid for the current operation. Alternatively, if such a record is not
available, the entity should produce in service test record of the CGD

network having !ested at a pressure of 1.1 time of MACP as per ASME B
31.8; :

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

(iii) The CGD system has i in posmon necessary pressure relief vaives, and

(iv) There ghall be protecuon of the system against third party damages both in
respect to steol pipe, PE pipe and copper tubmg

Provsded that-

(a) The entity shall submit setf-certrﬁcataon in support of meeting the above.
requirements within a month of notification of these regulations and in .
addition the certification by the approved of authorised third party shaﬂ be
made available to the Board within six months of notification; '

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

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

(d) Provisions of these regulatsons related to operaﬂon and maintenance
procedures shall also be applicable to all such existing instaliations.

The standard.

Technical standards and specifications including safety standards (hereinafter referred
to as standards) for city or local natural gas distribution networks are as specified in
Schedule—~! which cover material and equipment (Schedule-1A), welding (Schedule—
1B), piping system components and fabrication (Schedule~ 1C), design, installation and
testing (Schedule-1D), operating and maintenance procedures (Sc.hedule—1 E),
corrosion ccntml (Schedule-1 F) anci mlscenaneous (Schedu!e-1G)

Default and consequenoes ‘ : ' : ; /

(1) There shall be a system - for ensurmg compliance to the prowsuon of these
regulations through conduct of technical and safety audits dunng the construction,

commissioning and operation phase, as well as on an on-gomg basis as may be
specified from time to time.

(2) The Board shall monitor the compliance to Technicat Standards and Specifications
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Jincluding Safety Standards either directly or by accredlted thigd party through
separate regulatnons on third party conforrhity assessment

(3) In case JOf any deviation or shortfall, in achieving the targets for implementing the
specified standards, the entftles shall be liable to face the followmg consequences,
namely:- v

e 2

() in case of critical a’etivittasl at Appendix-1, the entity shall be 'give'n a single

notice by the Board ‘specifying the vtime ‘limit to remove the specified
shortcoming and ensure compliance and if the entity fails to comply within the
specified time limit, immediate suspension or termination, as -deemed
appropriate, of authorizatton shall be done .

(i) in other cases, the Board may issue a notice to defaultlng entity aliowing it a
reasonable time to remove the specified short coming and ensure compliance
and in case the entity fails to comply within the specified time or in case the
entity defaults on more than three occasions; its authorization to lay, built,
operate or expand the CGD network shall be liable for suspension or

-termination apart from taking legal action under the provision of the Act and
regulatlons thereunder. :

-« -

- 8. Requlraments under other statutes.

It shall be necessary to comply with all statutory rules, regulations and Acts in
- force as applicable and requisite approvals shall be obtained from the relevant
competent authorities for the CGD network.

9. Miscellaneous.

- (1) These standards are intended to ensure uniform apbhcatlon of design principles

and to guide selection and application of materials and components. Though the

standard primarily focuses on safety of employees, public and facilities
associated with city or local natural gas distribution networks, it does not
eliminate the need for a competent designer and good engineering judgment.

(2) If any dispute arises with regards to the mterpretatton of any of the provisions of
these regulations, the decision of the Board shalt be final. Further, the Board
may at any time effect appropriate modtﬁcatlons in these regulations.

3225 GI/08—7
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Management Plan and  written
emergency procedures. Also, provide for
an Emergency Control Room, manned
round the clock and equipped with
effective communication system and

emergency  vehicles fitted  with
communication  facilities, first aid
equipment, fire - extinguishers, gas

detectors, repair kits and tools, maps,_
plans, material safety data sheets efc. at

its disposal.

AN
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APPEND!X 1’
- LIST OF CRITICAL ACTIVITIES
In CGD NETWORK
v {See regulation. 7(3) (i)}
Sr. | Critical infrasttucturel actlvltyl . | Time period for | Impiementation plan
No. | processes implementation : .
1 | Pressure reduction skid CGS (active /| 1 year Modification of CGS skid .
: monitor combination) with a minimum | a ’ :
50% redundancy including slam shut | -
valve for over pre§sure protectlon and i
. creep relief valves, - ;o : 1. ,
‘2 | On line odorisation equlpment desagned . 1vyear Automated odorisation systems
- | to minimize- fugitive . emissions during to be used |
loading, operation and maintenance. , -
3 | Height of the vent shall be minimum 3 6 months =~ _ | Increase height of vent
meters above working level : _ , - '
4 | Gas detectors shali be installed at critical 1 year 1 Install gas detectors in the CGS
locations - : and District Pressure Regulatmg
‘ ' e , | station.
5 | Pressure reduction for DRS (active / 2 years | Modification/ replacement
monitor combination) skid with minimum - : S
50% redundancy including two safety
devices at least one of them shall be a
slam shut' valve for over pressure
protection/under-pressure and infet and
outlet isolation valves. -
6 | Steel reinforced rubber hose oonforming ~ 6months * - | Replacement of all rubber hoses
to 1S 9573 Type IV o ____| @ fifty thousand per year
-7 | Pipeline test record and joint radmgraphy 3 months Can be submitted in stages
and cover in the form of pipe book ' : . R
8 | HSSE Management System . | 6 months | To be implemented
9 | Emergency. Response Pian, Disaster - 6 months To be implemented

* commencement of implementation

?
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- Schedule - I

(See regulation §)

Technical Standards and Spéc’iﬁcations |
mcludmg Safety Standards
- for
Clty or Local Natural Gas Dlstrlbutlon Network

Schedu‘l,e, 1A M‘AT“ER'IALS AND EQUIPMENT
Schedule 1B WELDING

Sche’d'ule - 1C. PIPING SYSTEM/COMPONENTS
R ,‘ ;AND FABRICATION DETAILS

~ Schedule - 1D DESIGN, INSTALLATION AND
\ - TESTING

"Schedule - 1E OPERATING AND MAINTENANCE
- . PROCEDURES

~ Schedule — 1F  CORROSION CONTROL

Schedule - 1G MISCELLANEOUS
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Schedule - 1A

MATERIALS AND EQUIPMENT

MATERIALS AND EQUIPMENT

All materials and equlpment forming a

permanent part of the any piping system
constructed according to this standard shall
be qualified for condutlons in whlch it is to be
used. -

MATERIALS FOR USE. IN COLD
CLIMATES

Materials to be used in facilities exposed to

" low ground or low atmospheric
temperatures or low operating temperatures
shall have adequate impact properties to
prevent brittle fracture at low temperatures.

'MATERIAL SPECIFICATIONS

In addition to standards and specifications
covered in ASME B 31.8, standards and -

specifications listed in Annexure-| shall also

be acceptable for manufacturing of various

piping components formmg part of the CGD
network.

Steel Plpe

Carbon steei used in CGD networks shall
meet following requirements:

Cafbon Equivalent

For bipes having Carbbn Cbntént >0.12%
CE(W)= C + Mn + CreMoty + Ni+Cy
CE (iiw) value shall6 be < 0.435%. 7

For pipes having Carbon Content <0.12%

CE(Pcm) =C +Si+Mn+Cu+Ni+Cr+Mo+V+58

30 20 20 60 20 15 10

CE (Pcm) value shall be £ 0.25%.

Notch Toughness
 For carbon steel pipes of size NPS 2 and

above, notch toughness shall bé specified.

Electric welded pipes used shall also meet
additional requirements specified under
Annexure-lll of this standard.

" Ductile Iron Pipe

" Use of ductile iron pipe is not permitted for

CGD networks for transport of natural gas.
Plastic Pipe and Components

Thermoplastic pipes, tubes and fittings are
recommended for use in city - gdas

distribution networks, .

Polyethylene (PE) pipes conforming to IS
14885 or ISO 4437, and PE .fittings
conforming to 1SO 8085 Part 3 shall be
acceptable.

‘Reprocessed material shall not be uséd.

-Colour of plpes used for gas service shall

be yellow for PE 80 arade and Orange for

~PE 100 grade.

PE pipes shall be permanently marked
(either impressed or embossed to a depth !

‘ helght of 0.02 to 0.15 mm).

" Pipes and tubing for lbovo ground
service lines up to meter set assembly.

Galvanized Iron (GI) pipes shall be used in

- above ground service lines 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 to the requirements given in
Annexure-IV of this standard.  Use of
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non-galvanised plpes 'should- be restncted

as far as possible; however, in case they
are used they shall be properly proteeted

and palnted

PE pipe ‘shall not be used for above ground
gas pipes.

Tubing / Hose plpe for conneetlng

consumer meter set assembly and

consumer appliance

The connection between consumer meter

- set assembly and gas appliance (provided

by consumer) may be made by Gl-pipes or

copper tubing meeting requirements given - |
in Annexure-lV of this standard or steel

. remforced rubber hose.

ASteeI reinforced rubber hose shall conform
to1S: 9573 Type V.

EQUIPMENT SPEC!FICAT?ONS

.Equipment wused in CGD - network
manufactured to standards listed in

Annexure-lf of this standard shall_ also be
acceptable.

| counmons FOR REUSE éF PIPE

Reuse of Ductile iron Pipes
Reuse of ductile iron pipes is not permitted.
Reuse of Plastic Piping

Reuse of plastic pipes is perrmtted subject
to the following.

and  manufacturing

a.. Its. -original
o are known and

- specifications

.. documented. :

b. It meets the requirements of new

pipes conforming to its manufactunng
specrficatlons ,

- €. The pipe is free from visible defects. o
d. ltisinstalled and tested in accordance

- with requirements of this standard. All

testing shall be carried out at
- recognized independent laboratory
and records of the same are
mamtamed ,

' Schedule - 1B

‘WELDING

GENERAL

These requirements ’app!y to stool ‘plpe
and components only. ,

Notches or laminations on _pip_e ends are

not permitted and must be removed by -

cutting the pipe as a cylinder and re-
beveiing‘ of pipe end prior to welding

'QUALIFICATION AND PROCEDURES OF

WELDERS i

Welding procedures and welders for
welding of gas pipelines shall be qualified
as per APl 1104 and shall inciude
‘toughness testing requirements as
applicable for the line pipe. '

INSPECTION OF WELDS
All Non Destructive Testing (NDT) mciudmg
radiographic

‘examination shall - be
performed - in accordance ~with the
requirements of APl 1104 except that no
root crack shall be permitted.

Regardiess of operating hoop stress as well

as location class all carbon steel butt welds
shall be 100% radiographed. In case
~ radiography is not possible due to safety

reasons, weld shall be examined by using

“ultra sonic techniques.

. REPAIR OR REKOVAL OF DEFECTIVE
- WELDS
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Welding procedures and welders for station
piping shall be qualified as per ASME Boiler
and Pressure Vessel (BPV) Code Section
1X or API 1104,

When welders quallﬁed under API 1104 are
employed for - station piping, their
" qualification shall be based on destructive
mechanical testing as per API 1104.

Welds having defects shall be removed or .

repaired in accordance with APl 1104 or
ASME BPV code Section IX as applicable.
Welders employed for repairs shall be
qualified in accordance with “Qualiﬁcatxon

and Prooedures of Welders

Weld repair areas shall be subjected to
additional radiography or ultrasonic testing

after repair.

.Schedule - 1C

PlPING SYSTEM COMPONENTS AND
FABRICATION DETAILS |

PIPING SYSTEM COMPONENTS
General
In addition to standards and speciﬁcaﬁons

covered under ASME B 31.8 for various
. piping components, piping components

manufactured conforming to standards and
specifications listed ‘under Annexure-l of

this standard shall also be acceptable.
Valves and Pressure Reducing Devices

Vaives body, bonnet, cover and/or end
flanges components made of cast iron and /

ductile iron (as per ASTM A 395) sha!l not

" be used in CGD networks.

Valves used in service lines of size NPS 2

and below shall conform to BS EN 331.
Flanges

Flanges made of cast iron, ductile iron and

non-ferrous materials (brass or bronze)‘

shall not be used in CGD networks S

Use of flanges in natural gas transmissmn

and distribution piping is not penmtted’ -
except for station piping e.g. CGS, DRS, -

MRS etc.

| F ittings other. than Vaives and Flanges

Fittings 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 recognized testing agency
pnor to their use. 4 '

- Thermoplastic / thermOsetting fittings shallv

_not be used in above ground piping system.
Thermoplastic fittings conforming to I1SO

8085 Part 3 shall be acceptable and shal!

meet following requirements:

"a. Polyethyiene resin used for

manufacture of thermoplastic fittings
-shall be virgin, cadmium free
pigmented compound. Anti-oxidant
and UV stabilizers used in PE resin
. shall" not exceed 0.3 and 0.5 percent
,respectlvely Reprocessed - “material
shali not be used.

 b. Grade of PE compound 'used for the

ﬁttmgs should not be less than that of
PE. pipes. In case fittings 4are of
different ‘grade than that of pipes,
compatibility of the same with pipes

" shall be estabiished prior to their use.
. However, in case of higher grade
. ﬂﬁmgs separate compatibility test shall
not be required. Heatlng element shall
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For piping class 150 or .above all the
flanges shall be with raised face

Boiting

All stud bolts and nuts used in CGD

. networks shall be hot dipped galvanized as
per ASTM A 153 or equivalent. - -

of the bo_dy' of the fitting and for size
.above 63 mm_ external alignment
clamp shall be used.

f.  Each Electro Fusion fitting shall be bar -

coded. Fusion fittings shall have
permanent fusion indicator or.a data

card conforming to ISO-7810/ISO-

7811.
g The fusion jointing shall be carried out

- as per the procedure outlined in the

standard DVS 2202 or equivalent.

h.  Carbon steel part of transition fittings

used for connecting PE system with
Carbon Steel system may have butt
weid!piamlﬂanged ends. :

Speclal Fittings

Mechanical fittings- for makmg hot. taps on
pipelines and mains shall not be used.
Fittings for hot taps shall be welded type
(for steel pipelines and mains) and electro
fusion type (for thermoplastxc mains and
service lines). _ e

not be exposed and all coils are
~embedded into the body of the fittings.

c. Colour of fittings shall be yellow or

black.

d.  Electro-fusion fittings complying with

180 8085 Rart 3 / EN- 1555 -3 shall
be used for all sizes of PE pipes.
Flttlngs fabricated from pipe shall not
be' used. Only injection moulded
fittings are recommended.

e. For fusion fitting upto 63 mm, pipe

fixation device shall be an integral part

EXPANSION AND FLEXIBILITY
Flexibility Requirements

L

-When maximum gas temperature expected '
during operation is below 65°C, thermal >

expansion and stresses in the above
ground steel piping shall be evaluated
considering pipe temperature of 65°C.
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Schedule — 1D

'DESIGN, INSTALLATION AND TESTING

DESIGN INSTALLATION AND TESTING
General Provisions |

The selection of design for city gas
distribution network shall be based on the
gas properties, required flow rates,
operatmg pressures and the environment.

CGD network Description

A typical CGD Network should coinprise 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 normally
constructed using steel pipes and connects

one or more Transmission Pipeline to
respective CGS or one or more CGS to one

or more DPRS. The maximum velocity “in
the pipeline network should be limited to
100 ft / sec (30 m/sec) immediately after
pressure regulating instrument. .

As far as practical, primary network should .

be fed through more than one city gate
stations / sources of supply. The operating

pressure shall be as defined under General

Terms.

ii) 'Secondary Network: A low Pressure
Distribution System comprising of Gas
Mains or Distribution Mains usually
constructed using thermoplastic piping
(MDPE) and connects DPRS to various
service regulators at commercial, industrial,
and domestic consumers. The network shall
be sized for maximum flow velocity of 100 ft
1 sec (30 m/sec). -

m) Tertiary Network: A service Pressure
Distribution System comprising of Service

Lines, Service Regulators and customer/

consumer  Meter  Set - Assemblies
constructed = using a combination of

- Online

thermoplastic: (MDPE) piping and Gl/
copper tubing components.

[Note: For italicized terms used in description of

' above networks, definitions as per ASME B 31.8 -

shall apply]

iv) City gate stat;on (CGS) typically
comprising of, but not limited to, the

following facilities:
- Filters -

- Separators (if requxred)

- Metering facilities. -

- Heater (if required)

- Pressure reduction skid compnsmg
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).

odorization equipmen.t

designed to minimize fyditive

emissions during ioadmg, operatlon
and maintenance.

v)  Distribution Pras‘sure (R'egula'tinrg'

~ Station or District Regulating Station

(DPRS): Located at various demand

~ centers for domestic / commercial users

typically consists of:

- Gasfilter. -

- Heater (if required)

- Pressure reduction skid comprising
active and monitor combination with
minimum 50% = redundancy with
stream discrimination arrangement,
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 isolation valves.
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vi)  Individual Pressure Regulating Station
(IPRS): Located at the premises of -an
individual customer and having facilities
similar to DPRS however, monitor regulator

may or may not be provided. Metering’

facilites may or may not be part of thls
station. :

vii) ~ Service Regulators: Usually Iocated at

- customer premises for maintaining supply

pressure and designed to maintain safe

condition even in the event of rupture in the
regulator downstream section.

Network Design Requirements

The design of CGD Networksf and its
components shall be such that it ensures: .

- Supply of gas at constant volun’ie into
a system, which fluctuates in pressure

" between pre-determlned upper and |

lower limits in the distribution network
.or- .
- Supply of gas at a constant pressure
at consumer end, and

- The design should recognize the need -
for safe guard against malfunction of

. any equipment and provide sufficient
redundancy to ensure that the supply
is secured against such malfunctions.

‘Facilities forming'part of CGD networks
shall be designed considering:

- Range of flow rates and pressures

required in various sectrons of the

network

- Quality of gas, including cleanliness in

respect of both sohd and liquid
, particles. '
-’ Metering requirements.
- Noise control and
- Corrosion Protection

Necessary calculations shall be carried out
to verify structural integrity and stability of
the pipeline for the combined effect of
pressure, temperature, bending, soil/pipe
interaction,” external loads. and other
environmental parameters as applicable,
during ail phases of work from installation to
operation. Such calculations shall include,
but not limited to, the following:

3225 Gl/08—8'

Table - 1 : Inter-distance betwsen Facilities-at CGS
sr. h I n T
No. FromITo 1 ]2 13 [4 |5 716
1 | compoundwall |- |6 |6 |6 |6 L

Control Room / . :
2 | Office Building / | 6| - 127112 {2 |15
- | Store ) :
Pressure
|3 | Regulation and | 6 |12 |- 2 |12]15
- I'or Meteirig ' -
Odorant : .
4 | system 6 (1202 |- [12]15

. | Electrical Sub | - » '

5 | Station - # 2 12 12' - 15
Gas . fired £
6 | heaters 6 |15 |15 |15 [15

- Buoyancy control and stability of
- pipeline in areas subjected to
flooding / submergencs,

- River crossing to -be installed by
. trench less techniques, wherever soil
data is favorable for . such
installations, ' oo

- Damage potential for steel pipeline

from hazards associated with
‘earthquake if applicable.

Layout of Station Facilities

_ The following aspects are to be considered

in deciding layout of facilities at CGS,
DPRS, IPRS, etc

i, Type and size of equipment. -

i. P&lIDs

iii.  Utility requirement.

iv.  Venting wherever required.

v.  Operation and Mamtenance
*philosophy. ’

(a) City Gate Station

As far as possible the city gate station
(CGS) shall be installed at the periphery of
populated area. The entity should make -
best endeavor to have more than one CGS

- for supply security.

Inter distance between' various facilities

required at CGS shall be as per Table ~ 1.
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Notes : R

1. Al distances are in meters. All distances shall
be measured between the nearest points on the
perimeter of each facility.

2.  For all the distance from the compound wall, the

distance mentioned in this table and the local =

byelaws, whichever Is hlgher ls to be
considered.

# As per State.

Electricity’ Board
recornmendations. .

Properly laid out roads around various

facilities shall be provided within_ the
installation area for. smooth vehlcular
access. ; .

Facility shall be provided with proper
boundary wall / fencing with gate(s) in line
with  MHA (Ministry of Home Al‘fairs)
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.
continue for a length of at least 300 mm

above ground.

Platforms and crossovers shall be provided
for ease of operation and maintenance of
equipmerit and piping where required.

Provision should be made for venting,
purging and draining all sections of pipe
- work and equipment that may have to be
isolated during construction  or
maintenance.

All vents shall be routed to a safe area and

in @ manner that gas vented out is blown

away from the nearest bullding. Height of

vent shall be minimum three (3) meters
above working level. Distance between vent
and boundary wall / fence ehall be mlnlmum
five (5) metere

Gas detectors shall be Installed at etrateglc
lpcations covering to detect any gas
leakage.

'In case fired gas heaters. are installed for
heating of gas, all other facilities handling

gas should be located down wind from.

heaters

(b) Distribution ' Pressure Regulating
Station (DPRS) and Individual Pressure
Regulating Station (IPRS)

' 'DPRS facilities can be Iocated above

ground or below ground.

in case DPRS is located below ground the
facilities shall either be inside a enclosed
chamber with a provisions for entry of
authorized personnel or be a buried
hermetically sealed module type with proper
cathodic protection.

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

IPRS shall normally be located above
ground

DPRS/IPRS installed above ground shall be
provided with proper security fencing as per
requirement of local authorities. The
distance between fencing and the wall of
nearest building / structure shall not be less
than two (2) meters.

[NOTES:

I.  The consumer, shall be responsible for .
" ensuring the separation distances for
‘customer owned IPRS :

il. Customer shall ‘ensure that IPRS
installation has. been - independently
approved by certified third party agency
before the entity supplies the gas.

I, - The consumer shall ensure recertlﬂeetlon

once in 3 years.

Requirements for Electrical Installations
in CGD Network

. All \electrical equipment / installations

shall meet following requirements:

- Electrical area classification of

Installation, as basis for selection of
Electrical Equipment shall follow 18-
5572.

-  The speclﬂcatlon of Eleotrlcal
equipments shall be in line with IS -
5571, “Guide for selection of
Electrloal Equipment for Hazardous
Area
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- Firee protection in  Electrical

"~ installations shall be provided as per
requirements specified In this
standard.

. o
- All electrical equipment, systems,

structures and fencing, etc. shall be
suitably earthed in accordance with
IS 3043. The earthing system shall
have an earthing network grid with
required number of electrodes. All
Electrical equipment  operating
above 250 volts shall have two
separate and distinct connections to
earth grids. ' Separate earthing grid
shall be provided for instrument and
electrical power.

- Lightening protection shall be
provided as per the requirements of
18:2309. Self conducting structures
having metal thickness of more than
4.8mm may not require lighthing
protection with aerial réd and down
conductors. They shall, however,
be connected to the earthing
system, at least, at two points at the
base.

Instrumeht and Control System

Instrumentation and control system for
the CGD networks, shall in general meet
the requirement of APl Standards: API-
RP-551, 5§52, 553, 554, 555 and 556

~"Manual on Installation of Refinery

Instruments and Control Systems” to the
extent applicable.
Buildings

intended for Human

Occupancy and Location Classes for

Design and Construction

For the purpose of determining number of

buildings for human . occupancy and
. Location Classes, 1 - mile distance shall be
- replaced by 1600 m and fractions ‘thereof.

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 Class 2 or 3 shall be termmated at
least 200 m from the end dwelling i.e.

dwelling located at the boundary of the
Location Class 2 or 3 as the case may be.

.When presence of muilti-story buildings

alone result .in Location Class 4, the
Location Class 4 ends 200 m from the
nearest building with 4 or more stones

-above ground

This standard does. not allow Design of
pipelines and piping as per Location Class'
1, Location Class 2 and Location class 3.

Location Class 1, 2 and 3 shall be used
only for ~re-certification of existing
installations and facilities, which were
laid/built/constructed before the date of
notification of these regulations.

STEEL PIPE

Additional quulrsmsnt for Nomlnal Wall
Thlcknsss

Consideration shall also be given to loading
due to following while selecting nominal wall
thickness t as per ASME B 318 as
appropnate

Overburden loads - :

Dynamic and seismic loads

Cyclic and vibratory loads

Internal pressure fluctuations
Geo-technical loads (mcludlng slides,
differential settlement of piping, loss of
_support, and thermal effect of the
- pipeline on soil properties).

In any case minimum thickness of pipe -
‘permitted as per this standard shall not be

less than 6.4mm, irrespective of the grade
of the pipe material. = *

In all existing cases where thickness of pipe
is less than 6.4 mm, Quantitative Risk
Assessment shall be carried out and the

~ risk level shall be reduced to ALARP (As
‘low as reasonably possibie).

Dsslgn Factors F arid Location Classes o

Design factor corresponding to Locatlon
Class 4 shall only be used.
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All exceptions to basic design factors to be
used in design formula shall be as per
Table - 2 of this standard.

Pipelines or Mains on Bridges.

Pipeline on bridges should be avaided.

Under unavoidable conditions, pipeline

installed on railroad, vehicular, pedestrian,

or other pipeline bridges, a design factor of
- 0.40 shall be used for Location Class 4.

In cities where crossing thé river thrbugh
HDD crossing is not possible, pipeline
laying on river bridges is permltted

Metering Facilities

Upsfream dry gas filter(s) shall be installed
when rotary or turbine meters are used. -

-

Pressure / Flow Control Facilities

(a) Protection against over pressuré of
. pipeline or mains downstream of city gate
station (CGS) shall be provided as follows:

(1) The provision of Active / Monitor
Regulator System (i.e. monitor regulator in
series with a controlling (active) regulator)

shall be the prmclpal method of controlling

pressure.

[Note : To avoid problems associated with a
regulator being at rest for prolonged periqu it is

recommended that the monitor regulator is so -

impulsed that it can also operate as a first stage
regulator.]

(2) Adequately sized pressure relief
valve(s) could be used for overpressure
protection downstream of controlling
regulator(s) provided Quantitative Risk
Assessment is made for environmental

"~ hazards (fire / explosions) associated with
large release of gas volume of gas release
and the risks are found within- acceptable
level.

Pressure relief valve(s) should be carefully
sized to meet their required ‘duty and ‘to
minimize the volume of gas released. The
speed of relief valve opening should be
adequate and they should re-seat cleanly
when normal pressures are restored. The
relief valve should be installed and provided

with _test connectidns in the impulse pipe

work in such a way as to enable them to be

set up~and tested in-situ.

(3) _Over pressure shut-off valve(s) or

; Slam-Shut - Valve(s) upstream of the

controlling regulators are preferred as

- overpressure protective devices instead of

pressure. relief valves. Being ultimate
overpressure protection for the pipeline
system,-it is essential that the Slam-Shut
valves are fast closing, highly reliable and
secure valve. - '

(b) -The isolation valve of the sensing
lines of regulators and slam shut valves -
should have provision for locking in open
position.

(c) - Additionally suitable  gas heaters

upstream of regulators / control 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 facilities.

(d) Sound p'ressure levels shall be limited

to the values prescribed by Environmental
Authorities but in no case it shall exceed
110dbA.
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Table 2 - Design Factors for Steel Pipe Construction
haeility T ‘ - Location Class | »
| - ; > 2*. 3 4
Pipelines - . oo S ‘ 0.72 0.60 0.50 [ 0.40
Crossings of roads, without casing:- ) C ' : —
(a) Private roads . 072 . 0.60 © 0.50 1 0.40
{b) Unimproved public roads - 0.60 0.60 0.50 0.40
©) Roads, highways, or public streets, with hard 0.60 0.50 0.50 0.40
surface
Crossings of roads, with casing' o ‘
(a) Private roads : - 072 060 0.50 0.40
(b) ‘Unimproved public roads 072 . 0.60 0.50 0.40
(c) Roads, highways, or public streets, vhth hard T 0.72 0.60 [ 0.50 . 0.40
surface and Railway crossings .
Pipelines on bndges 060 0.60 0.50 0.40
Parallel Encroachment of pipeline on roads and réilways
(a) Private roads ) ‘ i
(b) Unimproved public roads ‘ ’ 0.72 0.60 050 0.40
{©) Roads, highways, or publlc stneets with hard 0.72 0.60 0.50 0.40
surface and Railway crossings 0.60 0.60 - -0.50 0.40
Pipeline on bridges 050 . 0.50 - 0.50 0.40
. . ‘ X
River Crossing- open cut ! 0.72. - 0.60 0.50 . 0.40
Horizonta! Direction Drilling (HDD) ™ - 072 0.60 ‘ 050 - 0.40
Compressor station piping ) ' 0.50 0.50 0.50 . 0.40
-Fabricated assemblies (séraper traps, SV stations, 0.60 ..-0.60 0.50 0.40
pressure/fiow control and metering facilities, etc.) ™ (O . :
Near oonoentrat!on of people in Loeatlon Classes 1 and 2 . ~0.50 ] 0.50 0.50 0.40
Notes:

1 Higher thlckness may be used if requnred to control stresses or stablhty during installation
and operation.

2 Thicker pipe in Location Class 1 is required throughout the assembly and for a distance
equal to lesser of 5 diameters or 10 ft in each direction beyond the last fitting.

3 Near concentration in Location Class 1 and 2 means places of public assembly (school,
temple, church, hospital, club, markets places etc.) used by 20 or more peopie frequently.

* Location Class 1, 2&3snau be usedforthepurposeofroeortlﬂcatlonofExhﬂng
lmtallations only. :
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(e) Gas velocities in piping up to 20 m/sec
before filter and 40 m/sec (120 ft / sec) after
filter, at peak flow conditions, may be
permitted provided care is taken to ensure
that allowable sound pressure values are
not exceeded and materials selected are
suitable to prevent erosion at such high
velocities.

However, the gas velocity shall not cross
the recommended velocity given by the

Original Equipment Manufacturer for the -

equipments used in the PRI.

(D Gas filtration facilities with 100%
redundancy shall be provided to avoid
damage to instrumentation and other
facilities.

(g) Immediately downstream of regulators
or control valves, use of conlcal reducers is
recommended.

(h) -In order to prevent over pressurization
of piping downstream of regulators / control
valves, creep’
provided, if required.

(i) For isolation of the CGS during
emergency, quick closing .valve (with
remote operation facility in case of
unmanned station) shall be installed at the
inlet of CGS. '

Protection of pipelines and mains from

hazards »

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

Pipelines and mains installed on bridges.

and other locations where they are exposed
to accidental damages due to vehicular
traffic, suitable. barricades / crash guards
shall be installed for their protection.

The pipeline in close proximity to unstable
structures, landfil sites or where
construction could lead to damage to
pipeline, should be avoided.

Pipelines and mains installed in the 'areasv

relief valve. should be

be 1.2 aftetr

normally under water or subject to flooding
(i.e. lakes, bays, or swamps etc.) shall be
provided with addition . anti-buoyancy
measures such as concrete weight coating,
geo-textile bags filled with graded stones or
anchorages, etc. to prevent  floatation.
Minimum specific gravity of installation shall
providing anti-buoyancy
measures. :

Ce{ler, Clearance and Casing
Requirements for Buried Steel Pipelines
and Mains

" Minimum depth of cover for buried steel

pipelines shall be as per the table glven
below;

Table -3 :Mlnlmum Cover Requlrements
for Steel Pipelines
Min. Cover'"
Location
p (m)
Normal / rocky terrain 1.0
Minor river / unlined canal /.
nala crossings, tidal areas 1.5
and other watercourses®”
‘Major river crossings® 2.5
Rivers with rocky bed 1.5
Lined canals / drains / nalas 15
etc. , )
Drainage ditches at 1.0
roadways and railroads e
Rocky Areas 1.0
Cased / uncased road 1.2
| orossings™ = '
Cased railroad crossings'” 1.7

NOTES:

1.  Cover shall be measured ffom the top of
coated pipe to the top of the undisturbed
surface of soil or the top of graded wprking

. strip, whichever is lower. The fill material in
the working strip shall not be con3|dered in
the depth of cover.

2. For river / watercourses thht are prone to

scour.and / or erosion, the specified cover
shall be measured from the expected lowest
bed profile after scouring / erosion.. Where
scour level -cannot be established, an
additional cover of minimum 1 meter shall be
provided from the existing bed of the
river/water course. -

3 The cover shall be measured from the top of

‘road or top of rail, as the case may be.
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Whenever the above provisions of cover cannot
be provided due to site constraints, additional
protection in form of casing/ ooncretmg etc. shall
be provided. ‘

_Clearance between Pipelines or Malns
and other underground structures

(a) When a buried steel pipeline or mam
has to cross any existing underground
pipeline, cable, drain. or other services,
the pipeline shall be laid at least 300 mm
. below from such services. \

-(b) Whnen laid parallel to any existing
underground cable, drain or other utilities,
the pipeline or main shall be laid with a

clear distance. of at least 300 mm from

existing utility.

(c) As far as ‘practical, a minimum

. separation of three (3) meter should be

maintained between the stee! pipeline or

main and footing of transmission tower.:

(d) A clearance sufficiently / large - to
avoid electrical fault current interference
shall be maintained between the pipeline
and the grounding facilities of electrical
transmission lines.

~

‘ (e) Clear distance between new steel

pipeline or main running parallel to

_.existing pipeline should be minimum 5.0

meters when heavy conventional
construction equipment is expected to be
utilized. This distance may be reduced,
after careful assessment of construction
methodologies, to three (3). meters,
provided it does not result in unsafe
conditions during construction. Existing
pipeline should be clearly marked on the
ground during construction. Bi-language
(local language and Hindi / English)

‘caution signs should be installed while

working in such areas.

() Whnile laying »more than one new
hydrocarbon pipelines or mains in the
same trench, clear separation of

minimum 5§00 mm shall be maintained

between adjacent pipelines.

() ' No steel pipeline or main should be
located within three (3) meters of any -
habitable dwelling or any Industrial

building unless it is provided with at least
300 mm of cover over and above
minimum cover specified under Table — 3
above or special protective measures
such as concrete slab steel casmg are
provided. :

" Casing Requirements under Rallroads,

Highways, Roads or Streets

Steel casing at road/railway crossings,

when provided to meet statutory
requirements, shall be designed in

- accordance with APi 1102. Casing pipe

diameter shall be minimum two pipe sizes "
bigger than carrier pipe. In case of PE,
the casing can be RCC pipe of min NP3
class.

Bends, Elbows and Mlters in Steel

| Plpellnes and Mains

9!

Mlters bends and wrmkle bends are not
pemitted in pipelines and mains used in
CGD networks regardless of operating
hoop stress.

 Cold fleld bend radius for pipes of size

NPS 20 and.larger shall be minimum 40

- times the pipe diameter.

As far as possible use of short radius |
elbows should be avoided.

Hot Taps

'Split tees designed to fully encircle the pipe

shall be used for making hot taps. The split

- Tees shall be - designed considering a

minimum design factor F = 0.40.

" However, in case of Hot taps of size upto

1/4" of the nominal bore of .the main
pipeline, use of weldolets~is permitted in

_place of spllt tees

Full bore ball valve shall be used when
making brench connections using hot taps.

Recommendations as per APl RP 2201 -
Recommended Practice for Safe Hot

- Tapping Practices in the Petroleum and
Petrochemicals Industry shall be followed

while carrying out hot tapping works.
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Where it is not posslble to maintain the o

clearances, cover, vent locations etc.
mentioned in this standard, the entity
shall carryout special design and
construction  methodologies
experienced - personnel/consultant and
seek clearance from the Board.

Testing after Construction
General Provisions-

.Proper communication facilities shall also
be arranged for during testmg

Testing 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 Mains 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 a test medium. Minimum test

pressure shall be equal to 1.4 times

Maximum Allowable Operating Pressure.

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

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

Safety Dur.ing Tests

Relevant Warming Signs shall be
displayed at the test area.

The test area shall be properly cordoned

to prevent any accidents.

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

through

P

Commissioning of Facilities

Appropriate ‘Work Permit: should be
issued based on the kind of activity. :

'Flre fighting equments should be

available 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 agenmes '
shouid be available.

OTHER MATERIALS

Ductile Iron Piping System

Requirements -

Use of ductile iron piping is not permitted for

CGD networks as per this standard.

Design of Plastic Piping

- Plastic pipe shall not be used for Pipeline

and Distribution Mains operating at
pressure in excess of 100 psig.

~ Use of thermosetting plastic p|p|ng is not-

permitted as per this standard.

- Plastic Pipe and Tubing Design Fo‘rmurla '

- Nominal wall thickness -of plastic bipe shall

be calculated as per following. formula:

P-=28*(t/(D-1)) * 0.32

Where
D = Specified outside diameter in mm
= Design pressure in psig
t = Nominal wall thickness in mm
S = Long term hydrostatic strength in

barg (psig) determined in
‘accordance with . apphcable pipe
~ specification at temperature equal to
73°F, 100°F or 120°F. '

1
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Thermoplastic Design Limitations

The design pressure shall not exceed 100
psig (7 bar).

Thermoplasﬂc pipe, tubing and fittings shall
not be used where operating temperature of
the materials will be:

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

2) Above 120°F (50 degree centigrade)
or temperature at which long term
hydrostatic strength used in design

formula in para 842.31 of ASME B ,

-31.8 is ' determined, (whichever is
lower).

" Minimum thickness shall not be less than

£ 2.3 mm.

Pipe wall thickness selected shall be such
* that it corresponds to Standard Dimension
. Ratio indicated in Table — 4 below. Pipes
" with non standard SDR should not be used.

Tablé 4 -Wall Thickness and
Standard Dimension Ratio for
Thermoplastic pipes

Nominal | Minimum wall thickness in
Outside mm for Standard =
Diameter Dimension Ratio, SDR
inmm ‘
D 176 | 136 | 11 9
16 23 | 23 23 | 23
20 2.3 2.3 23 | 23 |
25 | 23 2.3 3.0 | 3.0
32 2.3 23 30 | 36
40 23 30 | 37 | 45
50 2.9 37 46 | 56
63 3.6 4.7 58 | 7.1
75 43 | 55 68 | 84
90 52 |. 66 | 82 | 101
110 63 .| 81 10.0 | 12.3
125 71 9.2 | 114 | 140
140 80 | 103 | 12.7 | 156.7
160 91 | 11.8 | 146 | 17.9
180 103 | 133 [ 164 | 201
200 114 | 147 | 182 | 224

3225 Gl/08-—9

Design Pressure of Plastic Fitting '

~ All fittings used shall be electro fusion type.

Other types of fittings are not permitted. All
PE fittings shall conform to 1SO 8085 —Part
3. The wall thickness of the fittings shall be
moré or equal to the wall thickness of the

plpe jointed.

Protection from Hazards

In addition to requirements specified under

. Para titled Protection of Pipelines and
-Mains from Hazards in this standard,
following additional requirements shall be
complied with.

The relative position' of CGD network with
respect to other underground utilities shall

" be as given in Figure 1:

Where -open cut techniques are used, a
warning tape of Yellow colour shall be laid
200 mm above the pipe.
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' Road Berm / Footpath _
Lr : ‘ When insisted by the authorities at
1 2 3 ~identified locations, a layer of brick 7
™ O O : ~ concrete or impact resistant tape may be
- ' laid over pipeline as a protection against
4 . . . N .
excavating machinery as indicated in the
Q 5 Figure — 2 (a) or (b). -

Plastic Pipe and Tubing Joints and

: 7
8 O ~ .
. Connections
Q ' General Provisions:

L}

1/2-Elec. Zable (Low Voltage) ' Threaded joints in plastic pipe are not
3 Telecom Cable - " permitted.
4 Elec. Cable (High Voltage)
5 Gas Pipeline : Plastic piping joints shall be ‘made by
. & Water Pipeline / sewage line Electro Fus_lon _ﬂttnnggo\n_ly. Fusu_)q fittings
: : : : shall have inbuilt positioning provision upto
7 Other hydrocarbon product pipefines . 60 mm and beyond external clamp system.

Jointing of piastic piping by but fusion
method, solvent cement method, adhesive
method, heat fusion method or by means of
compression couplings or flanges is not
- permitted. Recommendations of the fitting
manufacturer shall be followed. in this
regard.

Figure 1— Relative Position of Gas
Pipeline and Distribution Mains

All electro fusion fittings shall be bar coded
and the control unit shall be equipped with
bar code reader to directly transfer fusion
data to control unit. Bar coding shall be long
lasting even when the joint is buried in
corrosive soil, alternatively each fitting shall
have a data card which can be read by the
computer and thereafter the card is
~ positioned with the joint.

T — Installation of Plastic Piping
m.‘:mf /-i\“"ﬂ_ B /‘“,/-’/’
A e 1 Installation Provision
A oL e - 250mm  Use of thermoplastic piping in above ground
Vortcelloge 10 o l wJ e piping is not permitted. unless the piping is
it < +l ) N [ \eeEt . completely protected against deterioration
o s morback— po gD N VS (e.g. ‘high -temperature, ultra - violate
L T e degradation) by corrosion protected metallic
. ‘ - .or reinforced concrete or Glass Reinforced
Figure 2 (b) - Concrete Slab with Plastic (GRP) enclosure.- ‘

supports
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Direct Burial

Directly buﬁed thermoplastic pipe shall
~ have a minimum thickness of 2.3mm.

Trench width shall be at least 300 mm. ,

The bed of the trench shall be free of sharp
objects,, stones etc. In rocky areas trench

shall be padded with soft” soil or sand to -

minimum depth of 150 mm below the pipe.
Bends and Branches:

Branch connections shail be made only by

socket type electro fusion tees or electro .

fused Saddle connections.

4

Hot Taps

‘Use of special saddle or split tee type\

electro fusion ﬁttlngs for hot tapplng is
permitted. .

Testing Plastic Piping after Construction
General Provisions

Testing equipments / instruments shall be
properly inspected and shall have valid
calibration certificates before they are used
for testing.

Proper communication facilities shall be
available during testing.

Test Requirements

Thermoplastic piping shall not be tested at

material temperature above 120° F (50
degree centigrade).

- Test medium shall be air or nitrogen for test
pressure up to 100 psig. For test pressure
higher than 100 psig, water shall be used
as test medium.

Test duration shall be 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 medium, tebt
duration shall start after achieving thermal
stabilization.

Suitable relief valve \set at 5% higher than
test pressure shall be fitted at the test
heads to avoid over pressunzatlon during

testmg

- Test Requirements for DPRS and iPRS

Piping

DPRS and IPRS piping shall be subjected
to strength test and leak test, before
commissioning, as given in table-5 below:

Table 5~ Testing Requnrements for DPRS and
~ IPRS Piping ,
Design Min. Test Test Min. Test
Pressure | Pressure | medium | Duration
Up to 138 L
mbarg ::5‘:)5 b::r‘)’ Air 2 hours
(2 psig) pea
From 138 |.
mbarg to | 1.5 times
4.14 barg Design Air 2 hours
(2to 60 | Pressure
psig)
Above 1.5 times . .
4.14 barg Design water .| 2 hours
(60 psig) | Pressure

Acceptance criteria shall be no pfessure
loss after accountmg for temperature
variation.

Safety During Testing ‘

Relevant Warning Signs shall be dispIayed

along the test section.

The test area should be properly cordoned -
to prevent any accidents.

A proper Emergency ‘Response Plan shall
be in place and emergency contact
numbers of relevant agencnes should be
available.

"CONTROL AND LIMITING OF GAS

PRESSURE.

[}

Control and Limbiting of Gas Pressure in

High Pressure Steel, Ductile iron, Cast
Iron or Plastic Distribution system

Use of automatic shut-off device (slam shut
valves) as a means of accidental over-
pressure of high pressure distribution -
system is preferred over pressure relief
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valves or weight-loaded relief valves or
spring loaded dlaphragm type relief valve. -

DPRS/IPRS shall normally be equlpped
with minimum two safety devices. At least
one of them shall be a slam shut valve

‘operating on_ over pressure for those

installations whose inlet operating pressure
is more than 60 psig.

To  prevent . over pressurization of
downstream system during periods of low
flow, creep relief valve can be used. If a
monitor regulator is installed in the system,

it shall be such that it is the first acting’

device in the pressure safety system.

Control and Llniiting of Gas Pressure in
low Pressure Distribution Systems

A combined Over Pressure Shut-Off
(OPSO) regulator with built-in creep relief is
also acceptable device for control and
limiting of gas pressure in low pressure
distribution system.

Control and limiting of presSure of gas
delivered to domestic, small commercial,

and small industrial consumers from high ~ -

pressure distribution system.

Serwce regulator with a built-in  Under

Pressure Shut-Off (UPSO) regulator is also.

acceptable device for control and Ilmltlng of
gas pressure to consumer.

VALVES N

As far as practical, the valves in the
distribution mains should be installed below
ground with the valve operating device
readily accessible. A stem extension may
be used to elevate the valve operator above
ground provided it does not cause
obstruction to traffic and / or pedestrians. Iin
such cases, sealant / lubrication points and
vent pipe work shall also be extended
above ground for ease of operation.

Valves of size 4 ihches and above shall be-

fitted with double block and bleed facility.

Spacing between valves on distribution
mains, whether for operating or emergency
purpose shall be decided as follows:

(a) High Pressure Distribution System:
Based on operation and maintenance
flexibility requirements, valves may be
provided on:

- - Either side of water body crossings.

Strategic take-off pdints including
future developments. -

Based on risk associated with emergency

situations requiring speedy isolation and
resulting number and type of customers
affected by such emergencies etc.

- In steel distribution mains valve

spacing should normaIly not be more

than 3 km,

- in plastic distribution mains valve ’
spacing should normally not be more -

than 1 km.

The above spacing, however, may be
increased or decreased based on risk
assessment and to allow location of valve at
an easily accessible location.

(b) Low Pressure Distribution System:

Valves in low pressure distribution system
may be provided at locations requiring
isolation for ease of maintenance in addition
to those required as per following Para.

Distribution System Valves
A valve shall be installed on the inlet and

outlet piping of each regulator station
controlling flow or pressure of gas in

distribution system. The distance between -

the valve and regulator(s) shall be adequate

to allow operation of the valve during
emergency (such as large leakage or fire).

These valves should be located in a
manner that they are easily accessible
during emergency.

o
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VAULTS

“ . Accessiblility

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 it causes

minimum interference / hlndrance to the
traffic / pedestrians.

CUSTOMERS’
REGULATORS

Location for Customers’ Meter and
Regulator Installations

Customer meter shall preferably be located

on the wall outside the kitchen, however,

when customers’ meters and regulators are

located inside the building, it should be

located in a well ventilated area.
GAS SERVICE LINES

General Provisions Applicable to Steel;
Copper and Plastic Service Lines‘-

Service lines shall be sized for a max1mum
flow velocity of 15 m / sec.

Installation of Service Lines

All plastic pipe and fittings shall be Iandv‘

underground and shall not be exposed.

The buried service lines shall be provided
" with, @ minimum cover of 1.0 m. Where it
is' 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 line. In no case the
depth of cover shall be less than 600mm.

For transition from plastic pipe to Gl pipe,
transition fittings shall be used. Plastic
part of transition fitting protruding above
ground shall be protected by encasmg it
with concrete guard.

In case carbon steel section beyond =~

transition fitting is below ground, it shall
be protected against corrosion by

METERS AND

minimum 400 micron thick 2 'pack high
build epoxy coating.

Above ground service piping shall be
Galvanized Iron or copper or carbon steel

B protected by anti corrosive coating.

Wherever the service line riser is installed in
confined spaces like basements, only
welded risers shall 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 provided in confined

space. , -
Type of Valves Suitable for Service Line
Valves

Soft seated valves in service lines are not

- permitted.

Steel Service Lines
Design of Steel Service Lihes

. . ( .
All underground steel service lines shall be
joined by welding using gualified welding
procedure and welders.

Installation of Service Lines /into or
Under Building

" Use of sleeve for laying steel pipe through
“wall, or under outer wall foundations of

building or under the building is not
recommended. Such underground lines
shall be protected agamst corrosion by
minimum 400 micron thick 2 pack high build

-epoxy coating.

Ductile Iron Service Lines

Usde of ductile iron service lines is not

- permitted.

Plastic Service Lines’
Design of Plastic Service Lines
Only electro fusion fittings shall be used in

plastic service piping mcludlng pipe to pipe
jOIﬂtS
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Installation of Plastic Service Lines A

Installation of plastic pipe above ground is
not recommended. In case any section of
plastic pipe extends above ground, it shall
be completely encased in a concrete
casing. Use of flexible conduut is not
permitted. ,

Installation of Plastic Service Lines into
or Under Buildings

installation of plastic service lines uhder or
inside the building is not permztted as per
this standard.

Service Line Connections to Mains
Service Lines Connections to Steel
Mains

Service line connection {o steel mains shall
be as foliows:

- In case of plastic service line,

connection to underground steel main
shall be by use of transition fitting in
plastic. piping with steel part of
transition fitting welded to steel mam
piping.

- Direct connection of galvanized iron or

copper service lines to underground
steel mains is not permitted.

Service Lines Connections to Plastic
Mains

- In 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 lines:to underground
plastic mains is not permitted.

PIPING BEYOND .CONSUMER METER
SET ASSEMBLY TO GAS APPLIANCE

‘Piping connecting -consumer meter set

assembly to consumer gas appliance shall
be either Gl or copper up to last vaive
located near actual appliance.

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

’

Appliance shall be connected to gas line

- with a flexible and braided hose as per IS

9573. The hose shall not be exposed to
internal or external temperature exceeding
the recommended limits. Care shall be

~ exercised not to exceed permissible bend

radius specified in IS: 9573 .(Table 1 -
Dimensions and bend radu for rubber
hoses). '

Length of this hose shall be kept minimum.
However, 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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Schedule - 1E

OPERATING AND MAINTENANCE PROCEDURES

The present standard covers the City Gas
Distribution, Design, installations,
Commissioning and Operation in general.
The . Operation . and Maintenance
Procedures prescribed herein under are for
general gmdelmes to be tmplemented as
per the.provigsions of the standard. The
entities engaged in laying,  building,
operating and expending City or Local Gas
. Distributien ~ Network will create an
organization  handling operating and
maintenance  including meeting the
emergencies arising in the system.

~ The main operation 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 gas
metering for all kind of customers such as
damestic, commercial and industrial.

The gas measuring billing including energy
‘balance shall be part of the operation. The
safety, health and environment including
compliance of regulatory measures shall be
a part of the responsibility of the operating
group. The maintenance activity shall cover
_ the maintenance and upkeep of the City
Gate  Station(s), District Regulating
Stations, Field Pressure regulating Stations
and end consumers facilities, sectionalising
valves and other assets and facilities. This
inter-alia will evolve regular maintenance,
route patrolling to contain third party
damages and maintenance of safety
provisions including offsite emergency plan
and onsite emergency plan, mutual aid and

disaster management plan. The following .

sections brtefty refer to such actnvmes -~

1. Operating and Malntenance
- Procedures affecting the safety
‘of gas transmission and
distribution facilities.
2. External Corrosion Control
3. - Qdorisation

OPERATING AND

MAINTENANCE
PROCEDURES AFFECTING THE
SAFETY OF GAS TRANSMISSION AND
DISTRIBUTION FACILITIES

Basic Requirements

~ The entity operating a CGD network shall

have an effective Health, Safety and
Environment Management System (HSE
Management System) and Management, of
Change System in place to ensure overall
safety during operation and emergencies.

The HSE Management System shall cover
the following key elements.

HSE Policy Statement |
- QOrganizational objectives 1o~ ensure
implementation of the policy
. Set of detailed processes supporting
each  activities of the HSE
management system

¢ implementation of control and

monitoring activities

e Periodic monitoring, review and

reporting of performance ‘
. Audit of internal and external aclivities

Following processes shall be prepared as”
part of HSE Management System:

e  Emergency Management System to
safely handie emergencies with
mihimal risk. B . .

. Disaster Management Plan
encompassing offsite and onsite
emergency response plans and
mutual aid system

. Hazard ldentification Processes such
as HAZOP

. Risk Analysis and Risk Assessment
Process such as QRA

. Safety and Techmca! Competency
System. .
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¢  An Operational Health and Safety
Legal applicability Matrix as well as
Operational - Health and Safety
(OH&S) Legal Compliance matrix.

. An Environmental Legislative Register
(ELR) to provide the user a register of
practical implementation in terms of

day-to-day .activities' with which the

operation has-to comply. Of particular
relevance are the details of consents /
permits / authorization or licenses
required for an activity and from whom
and how it is obtained.

e  Additional practices like carrying out
periodic Work Place Inspection of all
Critical Activities by senior
management team, implementation of

Behavior Based Safety Programs and -

implementation of Safety Intervention
- System should be .considered to
- improve the safety cuilture of the
organization.

For Safe Control of Operations (SCO), a
systematic Management of Change process

shall be developed to identify and consider,
the impact of changes to pipeline systems

and their.integrity. Management of Change
~ should - address technical, physical,
procedural and organizational changes of

the system, whether permanent or -

temporary

GIS based asset management system:

The entity operating a CGD network shall
put in. place a ‘GIS (Geographical
Information System) based system with the
intention = of capturing the entire
underground gas network and customer
. database. This system shall include details

of the entire pipe network. All the pipelines

laid shall be identified in GIS through geo-
referenced co-ordinates. All failures in the
pipelines shall be mapped in GIS for
investigations. .

The system shall iriciude the following

. features:-

A) Entire network view ability on one
platform to manage the huge
database.

B) Al network extensions and
expansions to be mapped and

. updated in GIS with geo-referenced
- co-ordinates for better identification.

C) Immediate availability of the new -
constructed pipeline locations and
customer base information to the
user groups allowing related
analysis, planning and . future
projections of new possibilities of

" pipelines, customers, gas volumes
and revenue including jobs to be
undertaken by third party.

.GiS shall be used during the entire life cycle
~ of the asset. - ;

Essential Features of the Operating and

Maintenance plan

Operating and Maintenance procedure
should also address the following;

e  Preventive maintenance plan and

.procedures required in accordance
-with recommendations of Original
Equipment Manufacturer(s) (OEMs).

) A well-designed system of periodic .

_ inspection for all facilities.

. Calibration plan for meters, gauges
and other instruments affecting quality
and safety of system. -

e Plan for functional testing of pressure

regulation and control equipment |
(Active / Monitor Regulator, Slam Shut
- Vaive, Pressure Relief Valves, control
valves etc.).
® Isolation scheme (complete with
~ drawings showing the. orientation of
~ the facilities, Tlocation of major
services, power switches, entry and’
emergency exits, fire assembly points
- etc). It should cover main
components, including their
. identification number. ,
. Limits of operating paraméters
(pressure, temperature, flow, levels
“etc.)

. An Alarm Management Sysiem to.

monitor, analyze, ~segregate and
appropriate action. - ‘

e  “Work Permit” procedures to be .
followed by maintenance personnel -
for protection of property from damage
and fire etc.

» Procedures to log operation and

" maintenance activities.



[ ¥ 0 —8E 3(i) ]

PR

I 1 TS : TR0 | e

. Do's and

i * equipment, fire

. Personal  Protective  Equipments - for avoiding recurrence in the format placed .
(PPE) to be used by all. operating at Enclosure-l of Schedule -1E. The entities

personnel.

Don'ts and safety
precautions during - operation and
maintenance. ‘

Provisions of periodic inspectidns along the
route of steel pipelines or mains  shall
include all sections of pipelines. and mains

irrespective of operating hoop stress.

Essential Features of the Emergency -

Plan .

Entities operating CGD Networks ehall

provide for an Emergency Controi Room,

manned round the clock and equipped with

effective communication system ‘and -
emergency vehicles fitted with -
.. communication facilities, first . aid

~extinguishers, gas
detectors, repair kits and tools, maps,
plans, material safety data sheets etc. at its

. disposal.

. The CGD entity shall put in pface' an

Emergency Response Plan, a Disaster

Management Plan and a Pandemic Plan.

. While preparing these plahs the entity shall

.procedures

take into confidence the various local

- authorities (i.e. The Fire authorities, Police

authqrities, ~ Health  authorities, local
administration,  Disaster = Management
authorities, Mutual aid, Factory inspectorate
etc) and clearly elaborate on their role in
case of an incident. :

reporting

Accident / emergency

The entity shail put in place a documented
in house accident reporting procedure and
its response plan for all kind of
accidents/emergencies such as (i) near
miss accidents, (ii) accidents without loss:of
production,  supply or human life, (iii)
accidents with loss of production, supply or
hurnan life, (iv) fire (v) explosion or other

emergencies leading to disaster effecting -

outside public. The level of reporting shall
also be mentioned in the procedure. The

. Board shall be informed in respect of the

accidents/emergencies under category (iii),
(iv) and (v) above with remedial measures

3225 Gl/08-—10

- following - while

shall investigate and .report each of the
‘above incident/accident to different level as
‘ specxf ied in the above enclosure.

Notthhstandmg anything contained herein
under, in case any incident escalates and
gets media atterition or gets published in
newspapers, the entity shall proactively
inform the Board of the same immediately
with  preliminary . investigation report.
Further, detailed report of the findings shalf
be furnished to the Board vuthm a period, of

~ thirty days

Wntten Emergency procedures

Spectal attention should also be given to
preparmg » Emergency

procedures:

e “Do’'s and "Don’;ts” during and
emergency = and other  safety
instructions. . }

e  Telephone . numbers of emergency
response team members, emergency
services, mutual aid industries, district
authorities, law enforcing agencies,
ceontractors / vendors, fire services,

. district civic authorities, etc. -
e Actions to be taken during an
emergency - including- warning '/ -
- cordoning off of affeciad area and
informing the civil autho:ities and / or -
other utility companies affected by any
emergency. "

. Traimng

e Training shall be imparted to the CGD
"~ Network operating and maintenance
staff at the time of induction followed

by periodic refresher courses.. The
training program  should cover
following: :

Hazardous characteristics of Gas.
Familiarization with commissioning,
operation . and maintenance
procedures. .
e Hands on experience on operatlon
- of emergency and manual shut
down systems.
Effective isolation of any gas leak.
Safety regulations and accident
~ prevention. :
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* contractors of other

o Firetighting = equipment
and its upkeep. _
‘¢ First Aid and Housekeeping

operation

The training process should be subjected to

periodic internal audits to ensure effective

implementation and imp_rovement.

Training shall include mock safety drills, at

least twice a year.

' also envision
to employees and
utility companies
sharing the same corridor to make them
aware about hazards associated with leak /
damages.

Training program shall-
imparting training

Liaison

Entity owning or operating CGD networks

shouid have designated personnel to liaison
with other existing utility companies, district
local administration and gas supplying
companies. A utility co- ordmatlon team
consisting of representatrves from all other
utility companies and civil authorities can
substantially improve safety records.

Educational Programs: - |

Entities operating CGD- . Networks shall

undertake a  comprehensive  public
awareness program for consumers and
general public. The educational material
shall be prepared in local, Hindi and English
language. Local audio visual _ media
available should be used for such
educational programmes. -

Pipeline Failure Investigation

Besides reporting and ‘fecording of all

- instances of asset related failures, damage

to the environment and third party property

_ shall also be recorded.

Failure investigating team shall comprise
personnel trained in failure investigations.

The data from all failure occurrences should

be analyzed for trends so that proper

initiatives including: training could he taken
to minimize failures. -

- Preventior. of Accidental Ignition . .

Site Specific Risk Assessment should be
carried out before commencing any repair -
activities. . The outcome ~ of such risk
assessment should be documented . and
considered while preparing safety plan for

~ the repair work.

No hot work should be undertaken without
proper ‘work permit issued by authorized
persorinel.

BIastinQ’Eﬁects |

No blasting should be carried out within city
limits and near any third party structures or
facilities. In any case blasting shall only be
used after proper authorization from civil
authorities even if it is safe to carryout such

operations.

DISTRIBUTION PIPING MAINTENANCE.

..

Markers

Markers shall be positioned along entire
network at a maximum spacing of 100
meters in urban area and 200 meters within
industrial parks for steel-mains.

© Additional warning signe or markers shall

be installed to indicate the presence of a
pipeline at road, highway, railroad, stream,
canal, nala crossings and other locations
where there is a possibility of damage or
interference.

A marker shall be marked in bold and
legible local language and Hindi / English
with at least the following:
. Name of CGD Network Operating
Company
e  Contact Telephone Number to report
'~ emergency.
Location Area Code , .
o Warning - “High Pressure Gas Line,
Dial before Digging” etc.

Markers may not be installed for service
pipeline  within consumer premises,
however, the. Operating Company shall
maintain such service pipeline routing
drawings for easy reference. The operating
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company shall
“information to
before starting the gas supply.-

it shaii be mandatory for the group housmg
societies/cluster of houses etc. which are
providing the inbuilt facilities for the natural
gas connectivity to each and every dwelling
unit. in- such buildings to have the line

diagrams of the connection piping fixed at

the main entrance of such premises.

Patrolling

Patrolling schedule shall be such that entire

primary network is inspected at least once
in three (3) month and secondary network is
inspected at' least once every month to

observe surface conditions, construction:

activity, encroachments, soil wash outs and

any other factors that may affect the safety -

and operation of the network.
Leakage Surveys

Operating 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

effectlveness for the spec;f c areas.
nghly congested areas shall be surveyed
using gas detectors at least once in three
months. Other less congested areas shall
be surveyed at least once a year.

. Leakage Surveys using gas detectors shall
be done in accordance
requirements of ASME B 31.8.

Gas detectors, duly calibrated, shall be
available at all times in-ready use conditions
_for emergency surveys and use.

Requirements = for
Disconnecting, and Reinstalling
Distribution Facilities

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

Any activity associated with abandonmg,

disconnecting, or remstalhng of distribution

provide minimum safety
the -consumer/customer

with the

Abandoning, -

facilities shall require Work Permit :ssued '

by the authorized person.
Plastic Pipe Maintenance
The following safety precautions shali be

ensured during emergency repairs or
breakdown maintenance of pipelines:

e  All naked flames, sources of ignition

and mobile phones shall not be
‘allowed in the immediate work area.

. Gas level should be monitored during

the repair work -with gas detectors.
The repair shall not be carried out in
" atmosphere which contams natural
, gas.
o - Adequate fire extmgu!shmg equnpment
shall be available during such- repaxr

Squeezmg-off and reopenmg of
Thermoplastic Pipe or Tubing for
Pressure Control - :

Location where Squeezing and reopering is

‘done once shall be marked appropriately to

identify that the pipe has been squeezeu
and reopened

.

- Squeezing of reopened pibe_ -at the same
‘location is not permitted. Minimum distance

between consecutive squeeze-off locations
shall not be less than five (5) meters.

Repair of Plastic Pipe or Tubing

Damaged or defective plastic pipe shall be
cut and replaced with new pipe.

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

Only répair nr)"ethod“aliowed is use of full

encirclement split sleeves which shall be in

. accordance with ASME B 31.8.

i .
MISCELLANEOUS FACILITIES
MAINTENANCE

Flexible steel braided hose used to connect
consumer appliances should be inspected
at least once every year for leakage,

kinking, corrosion, abrasion or any other
signs of wear and damage.
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Any hose worn out or damaged must be ‘. Surveillance inspection and
removed from service and replaced. maintenance records

' e Material certification including

PIPELINE SERVICE CONVERSIONS

Steel pipelines and mains Qsed in CGD
Network shall not be used for duel service.

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

RECORDS

Besides the details of leak recoras as
covered under ASME B31.8 Para 851:6 and

- 852.6, the CGD Network Company shall

also maintain following records/ documents:

e - Design specification

e  Alignment sheets for primary network
of steel pipeline and associated pipe
book and other installation and test
records

pipelines, |

dimension, metallurgy, destructive and
non-destructive  testing  records,
performance and functional test
reports

- Welding records mc!udmg PQR, WPS

and welder qualification records
Commissioning reports

- Non-conformance / deviation records

Calibration records of Inspection,
Measuring, Metering and Test
equipment

~ Audit compliance reports

Statutory clearances
Approved drawings /documents

- HAZOP '/ Risk Assessment reports

and compliance to recommendatnons
of such reports
All  operation
manuals

‘and maintenance
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Reporting Format _

Enclosure-1 of Schedule-1E

] Type-i Type-il Type-li | Type-IV Type-V
. Near Without | Withlossof | Fre |  Explosion
" Miss Loss of ‘Production, /Fire/Gas
incident ,,Produtct_loh, Supply or Leakage/other
‘ Supplyor | Human Life | ] emergencies
Human life : : ' involving public
Location v N v N B
Time - v ER v v %
First N V v v N
- { Withessed by | - . - »
| Details of v v v v v
Iincident L
‘A'cﬁon\l'aken‘ N N V' N N
Reporfing Operat | Operator | Snift /C | HSE Section I/C
Authority or - (Q&M}) - - . | Officer .
’ {O&M)} A X ,
Internal ~ Head Head Head | Head | Head of Station
Investigating (HSE) (HSE) - [O&M) (HSE) | o
Avuthority o : ' S
“External 4 X X N R J
Investigation
* é R . H - A.
Repot to X . X v (*) V[*) V(*)
PNGRB ’ ' '

V To be filled infreporfed

"X Not required to be reported

(*} Shall also include the history of Type-i & Type-l! incidents ,
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CORROSION CONTROL

EXTERNAL CORROSION CONTROL

New Installation/Buried Steel Facilities

Coating Requirements, |

Coatings shall fulfill

requirements: .

. Coating shall provide good electrical
isolation between external surface of
the pipe and environment.

. Coating shall have sufficient
resistance to moisture transmission.

. Coating shall have sufficient ductility
to resist cracking;

o Coating shall have good mechanical

strength or otherwise be protected
to resist damage due to normal

handling (including concrete coating
application where applicable) and -

. soil stress. '
. Coating shall be compatible with
Cathodic Protection system and ﬁeld
Jomt coatmgs

~ For carbon steel pipelines or- mains of
size NPS 2 and above, 3 Layer

following '

Schedule - 1F

' atmospheres are likely to be present

Poiyethylene or Fusion Bonded - Epoxy

coatmg is recommended

All buried bends and ﬁttmgs shall be
coated with Heat Shrink Sleeves or two
pack high build liquid epoxy coating with
minimum DFT 450 microns.

Cathodic Protection Requirement |
Electrical Isciation

Where insulating devices are installed to
provide electrical isolation of pipeline
systems to facilitate the application of
corrosion control, they shall be properly
rated for temperature, pressure, and

electrical properties and shall be resistant

to the gas carried in the pipeline systems,

These devices shall not be installed in

enclogsed areas where combustible

e -3

‘uniess precautions are taken to prevent

arcing.

Pipes shall be installed so'that the below -
grade or submerged portions are not in
electrical contact with any casing, foreign
piping systems or other metallic
structures. This shall not preclude the
use of electrical bonds where necessary.

Electrical Connection and Monitoring

- Points

Where a higher current carrying capacity
is required, a multi-strand conductor shall
be used and the strands shall be
arranged into groups no larger than No.8
AWG. Each group shall be attached to
pipe with a separate charge. Attaching
test leads directly to the pipe by other
methods of brazing is proh:btted ‘

When thermit welding process is used for

~ electrical lead installation on pressurized

pipelines or mains, precautions shall be
taken to avoid possible failure of the

" pipeline or mains during installation due

to loss of material strength gt the elevated”
welding temperatures. ere a thermit

welding process is not deemed suitable,

consideration shall be ‘given to other
methods of installation.

Electrical interference

Electrical interference due to foiloWing
shall also be considered in cathodic
protection design:-

Feuit Currents

Fault current interference shall be taken

" into consideration.

Fault current resulting from lighting or
upset conditions of electrical facilities

/o
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could resuit in serious damage to coating
and pipe wall and danger to personnei.
These adverse effects may occur where a

‘pipeline or main is close to the grounding

facilities of electrical transmigsion line
structures, sub-stations,  generating
stations or other facilities that have high
short circuit current-carrymg groundmg
networks ‘

Where a buried pipeline or main is close
" to grounding facilities, remedial measures
may be necessary to control the effect of
these fault currents in order to reduce the

 resultant rise in potential gradient in the
earth near the pipeline or main to an‘

acceptabie tevel.

Induced Potential Interference

Pipelines or mains paralleling alternating
current electrical transmission lines are
subject to - induced potentials. When
studies or tests show that alternating
current potentials will be or are being
induced on a buried pipeline or main,

devices shall be installed to reduce these '

potentlals to a tolerable level.

When such pipelines or ‘mains are under

construction, or when personnel are in .

contact with the pipelines or mains,
- special precautions shall be taken to
nullify the possible effects of induced
alternating current potentials.

- Install_bonding across points where the
pipeline or main is to be separated and

maintain this connection while the

pipeling or main is.separated.

Make a study in collaboration with the
electric company on the common
problems of personnel safety, corrosion,
electrical  interference and
problems.

] Existing Installations

Cathodically Protected P;pelme Systems
Temporarily out of Service

Cathodic Protection systems shall be

+  Cathodic

® & o

hghtmg -

maintained on any pzpelme or main
- temporarily out of service.

Temporary Cathodic Protection System

\M‘:en conssdered necessary, a
temporary  Cathodic  Protection system
with sacrificial anodes shall be installed to
ensure adequate protection of pipeline or
mains from external corrosion from the
‘time the pipeline or main is laid in the

- trench till “the permanent Cathodic
 ‘Protection system is commissioned.

The temporary cathodic protection
system shall preferably be installed
simultaneously keeping pace with the
pipeline or main laying/installation work
and shall be monitored periodically.

RECORDS

CGD Network Company shall  also

maintain following records / documerits

related to corrosion control: "

Protection Design
documents "
Soil Resistivity Survey Report,

~ Electrical Interference Report
Inspection &nd maintenance reports

- Material certification including -
dimension, metallurgy, performance
and functional report '
‘Material test reports
Approved drawings/documents

-
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MISCELLANEOUS

ODOURiSATION

- Natural gas supphed through CGD Network
shall have a distinct odour, strong énough
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 shall be dosed into the gas
stream. \

Odour leve! tests shall be carried out to
recognise the odour imparted by the gas
supplier/distribution company. These tests

are to be carried out at various defined

locations on the network and at network
extreme ends. If odour level falls below the
minimum acceptable level same shall have

to be intimated to the control room of the’
gas supplier and accordingly corrective

actions are to be taken.

The odorizing equipment shall be located in

a separate area at CGS. There shouid be a
clear safety distance of 1.5 m around the
odorizing and other facilities at the station to
facilitate easy maintenance and personnel
movement.

The odorant unloading should be done in a

safe way. Precautions for handling odorant

~ shall be prominently displayed.

Odourant absorber like activated carbon

saw dust, dry sand and odorant neutralizer

like sodium _ hypochlorite - for spillage
handling of odourant shail be provlded

Provision shoufd be made for eye wash or

emergency shower near odorant handling

and injection 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 spillage shall be ensured.’

Avenue, New York, NY USA

‘bonnet,

References

ASME B 318 — Gas Transmission and

Distribution Piping Systems (ASME 3 Park
10016.
WWW.asme.org).

APl 1104 - Welding - procedures and

welders for welding of gas pipelines.

ASME Boiler and Pressure Vessel (BPV)
Code Section IX - Welding procedures and
welders for station ptpmg

ASTM A 395 - Valves hav;ng shell (body,
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 lines of

size NPS 2 and beiow.

ISO 8085 - Eiectro-fusnon ﬁttnngs for sizes
up to NPS 8. '

IS-56572 - Electrical area classification of

_Installation for selection of Electrical

Equipment
IS - ‘5571, ‘Guide for selection of
. Electrical ' Equipment for Hazardous

Area”

IS 3043 — For earthing of all electrical

equipment,

systems,
fencing, etc. :

structures and

IS: 2309 for Lnghtemng protectlen

IS 9573 Steel bralded Hose

v
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ANNEXURE -1

List of Speclflcatlens of Plpmg Mater:als usecl_ in
CGD Network

Stnl Pipe

API 5L . - Specification for Line plpes :

ASTM A106 - Seamless Carbon Steel Pipe for High Temperature Service

ASTM A333 Seamless and Welded Steel Pipe for Lew-Temperature Service
. Galvanized lron Plpa '

IS 1238 (Part-1) -Steel Tubes Tubular and Other Wrought Steel Fittmgs Specrﬁcatson -
o ' .Part 1: Steel Tubes .

Valves

APIED Pipeline Valves : ' '

ASME B16.34 ~ Valves Flanged, Threaded and Weldmg End® -

BS 5352 : Specification. for steel wedge gate, globe and check valves 50 mm and

_ ~ smaller for the petroleum, petrochemical and allied industries '
BS 5351 - Specification for steel ball valves for the petroleum, petrochemlcal and
' allied industries - Small Floating ball vaive
‘BS 1873 - Specification for Steel globe and globe stop and check valves (langed
: ’ and butt-welding ends) for the petroleum petrochemlcal and allled B

mdustnes ' .

Flanges and Blankz

ASME B16.5 Steel pipe ﬂangee and flanged ﬁttmgs Slze upto 24" NB.

ASME B16.36 Orifice Flange -

MSS SP-44 Steel Pipeline Fianges

API590 ‘ Steel Line Blanks

Fittings }

ASME B16.9 . Factory-Made Wrought Steel Butt welding Fittings

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

MSS SP97  Integrally Reinforced Forged Branch Outlet Fittings - Socket Welding,
Threaded and Butt welding Ends

IS 1238 (PART-2)  Steel Tubes, Tubular and Other Wrought Steel Frttmgs Specification -
Part 1 : Mild Steel Tubular and other wrought steel pipe fittings

Stud Bolts and Nuts

ASTM A194 Standard Specifi ication for Carbon and Alloy Steel Nuts for Bolts for High
' ' : Pressure or High Temperature Service, or both.’

ASTM A193 Standard Specification for Alloy-Steel and Stainless Steel Bolting

Materials for High Temperature or ngh Pressure Serwoe and Othgr .
Speclal Purpose Applications :

3225 Gl/og—11. -
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'ASTMA153 ~  Standard Speuﬁcaﬁon for Zinc Coating (Hot-Dip) on iron and Steel

, ~ Hardware

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

ASMEB1822 . Squareand_l-lex Nuts

Gaskets |

- ASME B16.20 Spiral-wound metal gaskets and metal jacketed gaskets for use with

SERRERS , ‘ rarsed face and flat face ﬂanges

Copper Tubes | ‘

BS EN 1057 | Copper and copper alloys Seamless, round copper tubes for water and -

1 gas in sanitary and heatlng apphoatlons
.coppor Flttings |

BS EN 1254 PART 1 Copper and copper alloys Plumbing fittings. Frttmgs wrth ends for
- ' - capillary soldering or capltlary braznng o copper tubes

Plastic Pipes A
ISO 4437 - ' Buried polyethylene (PE) pipes for the supply of gaseous fuels - Metnc
‘ series — Specifications ;
1S 14885 - : Speclﬁcations for polyethylene pipes the supply of Gaseous Fuels
Plastlo\lalvés S R ' o o ) o
ASME B16.40 Manuallr Oparated Thermoplastlc Gas Shutoffs and Vaives in- -Gas
-« 4 . Distribution Systems - w
EN 10204 Excess flow check valve ’
EN 15554 Plastic piping system for supply of gaseous ﬁ.;els polyethylene Part 4
Plastic fittings |
! ‘ , ‘ ‘ -
18O -8085-3 International Standard for thermoplasttc ﬁttmgs -
EN-1555-3 European standard for plastic piping system for supply of gaseous fuels -

' Polyethylene (PE) Part -3 : fittings
lSOIT C-138/SC4 N 521 & 523 1990 Thermoplastrc fi ttmg procurement requrrements

. High Pressure SS Tublng and Fittings

ASTM A269 : Standard Specification for Seamless and Welded Austsmtlc Stamless\
. . “ Steel Tubing for General Service

Brass. Ball Valves (Up To 2”)

BS EN 331 ' Manually operated ball valves and closed bottom taper plug valves for
' ' . gas mstallatnons in bunldmgs

Brass Fittings o . ,
IS'319 , o F'ree Cutting Leaded Brass Bars,':Rods and Seotlons — Specification
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ANNEXURE -

Llst of Speciﬂcatlons for Equlpment used in CGD
- Network

—

 Pressure Safety Equip’ment(Regbiators, Slam Shut Valves and Creep Relief Valves)

EN334 - Gas pressure regulators for inlet pressures upto 100 bar .
-EN 14382 Safety devices for gas pressure regulating stations - and
> . installations - Gas safety shut-off de\uces for inlet pressures up to 100
E “ bar ) .
API 626 Flanged Steel Pressuré Rehef Valves
Filters R
* ASME Section VIl Boiler and Pressure Vessel Code
* Metering Equipment | |

- AGA Report No. 3 Orifice Metenng of Natural Gas and Other related Hydrocarbon ﬂulds
AGA Report No. 5  Fuel Gas Energy.Metering )
AGA Report No.9  Measurément of Gas by Muiti-path Ultrasonic Meters
OIML R6 / OIML R31 Diaphragm gas meters =

'BS 1359/BS 4161 Diaphragm gds meters

EN 12480 : Gas meters - Rotary displacement gas meters ‘
OIMLR32 Rotary piston gas meters and turbine gas meters
AGA Report No. 7  Measurement of Gas by Turbine Meters
EN 12261 ' Gas meters Turbine gas meters
Pressure Measuring Equlpment
'BS EN 837-1 Pressure’ gauges Part 1: Bourdon tube pressure gauges; dimenswns
3 , metrology, requnrements and testing
- BS EN 837-2. ~ Pressure Gauges - Part 2: Selection and Instaliation Recommendatlons
- - " forPressure Gauges 1 .
BS EN 837-3 Pressure gauges - Part 3: Draphragm and capsule pressu:e gauges

~ dimensions, metro!ogy, requirements and testmg

Electro fusion machine for jointing PE pipe and ﬁttings
' EN-55014 | o )
EN-500811 R . - T
 EN-50082-1 S B L o
. EN-61000-3
EN - 60335-1
EN- 60335-2-45
ISO- 12176-2
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ANNEXURE ~ Ili
: Ad&ditiéna»l Raqﬁire.ménts for Ele‘ctric Woelded ‘Pipeé'

Electric Welded mpes shall meet followung
:requwements

Reverse Bend Tcsts

Reverse bend tests shau be performed on -
the pipe piece cut from the crop end,

selected from the front end of the first

length and the back end of the lastfength

produced from each coil. The specimen
shall be 100mm to 115mm long and shall

be reverse bend tested in accordance with

procedure and figure given hereinafter.

o waern

WiILD

SPECINEN

The i'everse bend tést shall be carried out
with a mandrel. Radius (R) and width (A) of

mandrel shall be calculated for any
combination of diameter, wall thlckness and

grade with the formu!a
1.4 (DY) t
A=2R = o -t .
‘ e (D-2t)-1.4t
where,
D - Outside diameter of pipe
t - Wall thickness of pipe-
14 - Peaking factor
e

- - Strain

Minimum values of 'e' shall be as follows:

- Grade of Stesl Min ‘e’ value
APISLGr.B S 0.1425 ‘
APISLX42 01375

~ API 5L X-48 ‘ 0.1325
- API 5L X-52 0.1275
- API 5L X-60 . 0.1225

Procedure |

The mandrel is to be plugged mto the
specimen, with the weld in contact with
mandrel, to such a depth that the angle of
engagement between . mandrel and

~specimen reaches 80° (see Figure). If the

combination of diameter and wall thickness
of pipe, and radius of mandrel is such that

“the angle of engagement doés not reach

60°, the mandrel shall be plugged into the
specimen until oOpposite walls of the
specimen meet. ' '

Acceptance Criterla

A specimen -which fractures completsty
prior to the specified engagement of
mandrel and specimen, or which reveals
cracks and’ ruptures in the weld or heat -

‘affected zone longer than 4mm, shall be
rejected. Cracks less than 8mm long at the
-edges of the specimen shall not be cause
- for rejection.

Micrographic and Hardness Exainlmﬁon |

A test specimen shail be taken across the
longitudinal weld from one length of finished

‘pipe from each lot of maximum 100 lengths
- from the same heat manufactured from the

same process

These specimens shall be polished and
etched for micro-examinations.  The
examinations shalil provide evidence that
heat treatment of weld zone is adequate

- and there is no un-toimperedamartensite left.
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’ hardness between base material and any

Hardness measuremeﬁts ~on each  reading taken in the Heat Affected Zone
specimen shall be made ag indicated in ~  (HAZ) shall be less than 80 points Vicker's
figure given herein after in accordance with =~ HVi,. S ' ,

ASTM E-3‘2.‘ The, maximum difference in -

® — Locsiions where imdmu‘mroitma_at to be earriad out.
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Mlmmum Requnrements for Gl Plpes and Copper

Tubmg used in service lines up to consumer.
apphance

~ Galvanized Iron (Gl) Pipes

_ Pipes shall be conforming to 1S: 1239 (Part-1) — 19880. The manufacturer shatl\ have a vaild

license to use ISi Monogram for. manufactunng of pipes in accordance with the requcrements of
- IS: 1239 (Part-1) — 1990. - ‘

v

NOM!NAL 15 mm : 25 mm o 50 mm. 80 mm
BORE - , A -
GRADE -} MEDIUM MEDIUM - | MEDIUM MEDIUM ‘
. (B CLASS). or | (B'CLASS)or HEAVY = 1 ('B' CLASS) or | (B’ CLASS) or HEAVY
HEAVY ' CLASS) - HEAVY 3 (C' CLASS)
) - {C’ CLASS) i .1 ((C' CLASS)
0.D.mm - ) ) )
max. 21.8 . 34 2. E ..} eos 89.5
L Min. 21.0 33.3 o 50.7 A 88.0 -
THRCKNESS mm |} 28forBClass and 3.2 for B Class and4 g for C* 36 for B class45 | 4forB dass and4.8 for
3.2forC Glass - Glass : for C Glass - C Giass’
NOMINAL WEIGHT 121 for B Class | 2.41 for B Class and2 g3 for | 503 for B class6.19 | 8.36 for B class
_Eg I mitr: and1.44 for C Glass C G!ass ‘ for C Glass ) and9.90 for C Glass
Note :

‘Maximum tolerance on thickness (-) 10% Tolerance on wetght for smgle tube + 10% and for

quantltles per load of 10 tones, £+ 7.5%

Pipes shatl be designed to w1thstand a test pressure of 5 MPa (50 bar), mamtamed for at |
least 3 second without showing any kind of defects. -

 Eddy Current test may be done in piace of hydrostatlc test as per the procedure given in

Annex - C of IS: 1239 (Part-1) - 1990.

All Galvanized Tubes shall be Zinc coated by hot dxp galvamzmg in accordance with' IS:
4736-1986 & its relevant parts.

-Minimum mass of zinc coating determined as per IS: 6745-1972 shall be 400 gms [ m?

The zinc coating on external and mterr;al surfacés shall be adherent, smooth and free
from such imperfections as flux, ash and dross inclusions, bare patches, black spots,

. pimples, lumpiness, runs, rust stains, bulky white deposits and blisters.
 Rejection and acceptance for these defects shall be as per Appendnx-A of IS: 2620-1985

The galvanized coating when determined on a 100 mm long test piece in accordance with
1S: 2633 - 1986 shall withstand 4, one - minute dips.

_The adherence of zinc coating on tubes above 50 mm nominal bore shalt be detenmned

by the pivoted hammer test given in IS : 2629 1985.

Each pipe shall be leglbly and durably marked at mterva!s of not more than one metre with the

following information (i) Manufacturer's name or trade mark, i) Class of Pipe — HEAVY, (m)r
indian Standard mark ~ IS, (iv) Batch No. of Production, if any.

Flttmgs confonmng to the requirements of IS 1879 1987, 1S. 14329: 1995 are permntted tobe
used in Temary network aperatmg at pressures 100 mbarg and below :

L -
-
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Copper Tubing | ‘ '

For a copper service in domestic natural gas mstallattons materlals supplied shall be ‘in
accordance with BS EN 1057:1996. It has replaced the copper tube standard BS 2871 Part 1.
BS EN 1057 ensures the quality of the copper product by specifying the pipe in terms of its
chemical composition, mechanical properties e.g. tensile strength, hardness, elongatlon etc.,
dimension and tolerance, surface quality, freedom from defects and suitability for pipe bending.

" Copper pipe work shall be jomted by soldenng or brazing, using mechanical compressron or
capillary type fittings. Fittings for use in joining copper tube shall be as per BS EN 1254 Parts 1
and 2. Fittings for capillary soldering and brazirig are specrﬁed in Part 1 and compression
fittings are speclﬂed in Part 2.

Soft soldering utilizes filler metals with melting points at temperatures up to 450°C. Filler metals
shall be as per BS EN 29453:1994 - Soft solders alloys - Chemical compositions and forms.

. Solders for use with copper tube and fittings generally melt within the temperature range 180°C
to 250°C. Compression fittings shall comply with BS 864 Part 2 or BS 2051 Part 1.

For capillary ﬂttings:

. Soft solder shall not be used for pressure in.excess of 75 mbar.
. If the operating pressure is to exceed 75 mbar, then, a solder with a meltlng point of not
less than 600 degrees C shall be used. Thls shall also apply to brass fittings. '

. Height 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 risers above heights of 15 meter.
.Thus, unless local information is available to the contrary, 15-meter maximum herght shall be
consndered safe due to weight and mechanlcal strength of matenal

. General guidance in BS 6891 also states that copper plpe work is not acceptable inside a
protected shaft. Requirements for ventilation and fire stopping shall apply to ducts conveying

- copper pipe work. For an extemal copper riser system protectron agamst lightning conductors
shall be considered.

A copper gas line shaII never be used as a ground for an electncal isystem.

[F.No.S Admn/II/8/2007-Vol )
~ RATAN P. WATAL, Sccy.

Prmted by the’ Manager, Govt. of India Press, Ring Road, Mayapuri, New Delhi- 110064
- and Published by the Controller of Publications, Delhi-110054.
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